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PREFACE  TO  THE  FOURTH  EDITION. 


In  no  part  of  IVdialries  are  new  knowledge  and  experience  changing 
our  views  more  rapidly  than  in  matters  concerning  nutrition. 

It  has  therefore  become  necessary  to  make  anotlier  general  revision 
of  this  section  of  tlie  book.  These  pages  have  been  largely  rewritten  and 
considerable  new  material  introduced.  It  is  hoped  that  in  both  sim- 
plicity and  clearness  the  chapters  upon  infant  feeding  have  been  im- 
proved, and  their  practical  value  for  the  student  and  practitioner  thereby 
enhanced. 

The  otlier  sections  have  l>een  changed  but  sliglitly  from  the  Third 
Edition. 

The  author  desires  to  acknowledge  the  assistance  rendered  in  this  re- 
vision by  his  associate.   Dr.  John  Rowland. 

14  West  Fifty-fifth  Stkebt, 
New  York. 
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PREFACE  TO  THE  TOIRD  EDITION. 
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FreqL'ENT  nivisioTia  of  :i  text-book  in  pipamtnca  ur«?  necessary  if 
it  would  udoquutely  present  to  its  reudors  exiatiTig  knowledge  in  this 
department  of  medicine.  The  present  revision  has  been  made  with- 
out any  im|>ortunt  changes  in  the  general  arrangeincntf  and  at  the 
same  time  without  materially  increasing  the  size  of  the  volume.  Cer- 
tain chapters  have  boon  much  abridged  while  others  have  been  much 

»anded. 

The  needs  of  the  student  and  practitioner  rather  than  those  of  the 
specialist  have  l>een  constantly  kept  in  mind.  The  purpose  has  been 
to  restrict  the  book  to  its  owu  tield — now  so  constantly  widening — 
omitting  the  discussion  of  subjects  which  are  fully  treated  in  works 
upon  pathology,  general  medicine,  aud  surgery. 

Convinced  of  the  great  value  of  good  pictures,  both  of  clinical  and 
iwthologieal  conditions,  especial  pains  have  been  taken  in  this  revision 
with  the  illustrations.  Many  old  ones  have  been  replaced  by  hotter 
ones,  and  altogether  twenty-five  new  illustrations  hnve  been  introduced. 
For  much  aasistance  with  those,  t!»e  author  desires  to  express  his  obli- 
gation to  hia  associate.  Dr.  H.  B.  Wilcox,  by  whom  many  of  the  origi- 
nal photographs  were  taken.  Credit  is  due  to  Dr.  F.  C.  Wood  for  the 
color  drawing  of  the  blood. 

While  alterations  have  been  found  necestsary  in  almost  every 
chapter,  the  principal  changes  have  been  made  in  the  articles  upon 
the  following  subjects :  Examination  of  the  Sick  Child,  Hypertrophic 
Stenosis  of  the  Pylorus,  Diarrhoual  Discaaes  and  Dyseutery,  Vaginitis, 


vi  PREFACE  TO  THE  THIRD  EDITION. 

Cerel)ro-Spinal  Meningitin,  Mental  Defects,  Chondro-Dystrophy,  Status 
Lymphatieus,  and  Diphtheria.  Most  of  these  chapters  have  hocn  entirely 
rewritten ;  some  ap(>ear  for  the  first  time  in  this  edition, 

14  West  Fifty-fifth  Street, 
New  York. 
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CHAPTER   I. 

BYGIENE  AND  OEyEUAL   CARE  OF  INFANTS  AND   YOUNG 

CHILDREN. 

The  physical  development  of  the  child  is  essentially  the  product  of 
the  three  factors — inheritance,  surroundings,  and  food.  The  first  of  these 
it  ia  beyond  the  physician's  power  to  alter;  the  second  is  largely  and  the 
third  almost  entirely  within  his  control,  at  least  in  the  more  intelligent 
clMaes  of  society.  These  two  subjects,  infant  hygiene  and  infant  feeding, 
«re  the  most  important  departmenta  of  pediatrics. 

The  Care  of  the  Hewly-Born  Child. — After  the  ligature  of  tlie  cord  the 
child  should  bo  wrapped  in  a  thick  blanket  and  placed  in  a  warm  room. 
1b  hospital  practice  the  eyes  should  be  cleansed  with  absorbent  cotton 
and  water  which  has  been  boiled,  and  then  two  or  three  drops  of  a  two- 
per-coDt  solution  of  nitrate  of  silver,  after  Credo's  method,  instilled  into 
Mch  eye  by  means  of  a  glass  rod  or  eye-dropper.  In  private  practice  a 
satnnited  solution  of  boric  acid  may  be  substituted,  unless  the  mother  has 
bad  a  purulent  vaginal  discharge,  in  which  case  the  silver  solution  should 
always  be  used.  The  bath  should  now  be  given  in  a  warm  room ;  the 
body  being  first  oiled  thoroughly  in  order  to  remove  the  vomi.x  cosoosa 
and  then  washed  in  water  at  a  temperature  of  100°  F.  The  mouth  should 
be  cleansed  with  plain  tepid  water  and  a  soft  cloth,  and  no  violence  em- 
ployed. The  cord  may  be  covered  with  salicylic  acid  one  part  and  starch 
nineteen  parts,  or  simply  with  subnitrate  of  bismuth,  and  wrapped  in 
sterile  gauze  or  surgeon's  lint.  The  abdomen  should  now  he  enveloped 
in  a  flannel  band,  eight  or  ten  inches  wide,  and  pinned  rather  gnugly. 
Before  dressing  is  completed,  the  child  should  be  submitted  to  a  thorough 
eiamination  for  injurios  received  during  delivery,  c*<mgenital  deformities, 
aUo  as  to  the  condition  of  the  respiration,  circulation,  etc. 

After  dressing,  the  child  should  be  placed  in  its  crib  and  covered  with 
blanket^;  and  if  the  feet  are  cold,  or  the  fingers  and  lips  a  little  blue,  it 
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sbnuM  Ik*  surrounded  by  hot-wator  bottlRs  coveri'd  with  flannels,  and 
placed  near,  but  not  in  contact  with,  the  body.  The  crib  should  he  placed 
in  a  quiet,  darkened  room.  The  young  infant  should  not  occupy  the 
same  l>ed  as  the  mother,  uulena  it  greatly  needs  the  warmth  of  her  body, 
other  means  of  artiikinl  heat  not  being  at  hand. 

The  cord  should  bo  kept  dry  and  disturbed  as  little  as  poHsible  until 
it  falls  off.  Under  ordiuury  circumstances  the  cord  separates  from  the 
fourth  In  the  seventh  day,  the  average  being  the  lifth  day.  The  stump 
sliould  I  hvn  Ixj  covered  with  the  salicylic  ncid  and  starch  powder,  and  a  pud 
of  sterile  gauze  about  one  fourth  of  an  inch  thick  and  two  inches  square 
applied  and  secured  in  position  by  means  of  the  abdoniiniil  band.  The 
purpose  of  this  is  to  prevent  umbilical  herniiv.  Tho  pad  should  be  con- 
tinued for  the  first  month.  Tho  use  of  stronger  antiseptic  dresflings  than 
that  recommended  is  somewhat  objectionable,  since  it  preserves  the  cord 
too  long  and  delays  sepanition.  The  full  bath  should  not  be  given  until 
the  cord  has  separated. 

The  physician  should  always  sec  to  it  that  the  infant  cries  enough  to 
keep  the  lungs  properly  expanded. 

The  question  of  food  for  the  newly-born  infant  is  considered  in  the 
chapter  upon  infant  feeding. 

Bathing. — For  the  first  few  months  the  bath  should  be  given  at  98* 
F.  The  room  should  be  warm,  preferably  there  should  bo  an  open  fire. 
The  bath  should  be  short  and  the  body  dried  quickly,  without  too  vigor- 
ous rubbing.  The  addition  of  salt  to  the  Wh  is  an  advantage  where  tho 
skin  is  unusually  delicate  or  excoriations  are  present.  One  large  handful 
should  be  used  to  a  gallon  of  water.  By  the  sixth  month  the  tem])erature 
of  the  bath  for  healthy  infants  may  be  lowered  to  95**  F,,  and  by  the  end 
of  the  first  year  to  90°  F.  Older  children  who  are  healthy  should  bo  8i)onged 
or  douched  for  a  moment  at  the  close  of  the  tepid  batli  with  water  at  H5* 
or  70°  F.  During  chiUihoud  the  warm  bath  is  preferably  given  at  night. 
In  the  morning  a  cold  sponge  bath  is  desirable.  This  should  be  given  in 
a  warm  room  and  while  the  child  stands  in  a  tub  partly  lilled  with  warm 
water.  This  cold  sponge  should  last  but  half  a  minute,  and  be  followed 
by  a  brisk  rubbing  of  the  entire  body. 

In  some  young  infants  and  even  older  children  there  is  no  proper 
reaction  after  the  bath,  even  when  given  at  tho  temperatures  mentioned; 
children  being  pale,  slightly  blue  about  the  lips  and  under  the  eyes.  All 
tub  bathing,  and  especially  all  cold  bathing,  should  then  be  stopped,  since 
a  continuance  can  only  be  a  drain  npon  the  child's  vitality. 

Clothing. — The  clothing  of  infants  should  be  light,  warm,  non-irri- 
tating to  the  skin,  and  loose  enough  to  allow  free  motion  of  the  extremi- 
ties; nor  should  hands  be  pinned  so  tightly  about  the  tmnk  as  to  em- 
barrass the  movements  either  of  the  chest  or  of  the  abdomen.  The  chest 
should  be  covered  with  a  woollen  shirt,  high  in  the  neck  and  with  long 


BATHING— CLOTHING. 


3 


^ 


Blecved.  All  petticoats  should  be  supported  from  the  shoulders  and  not 
from  waistbands.  Canton  flannel  and  stockinet  are  both  superior  as 
abgorbentfi  to  the  more  commonly  used  linen  diapers.  Stockinet  has  the 
advantage  of  being  very  soft  and  pliable.  Care  should  be  given  that  in  in- 
fants the  feet  be  kept  warm.  If  the  circulation  is  very  poor,  a  bag  of  hot 
water  should  always  be  in  the  irrib.  Cold  feet  are  responsible  for  many 
attacks  of  colic  and  indigestion. 

The  abdominal  band  is  usually  worn  during  infancy.  It  cannot  be 
considered  in  any  sense  a  necessity  after  the  first  few  months,  excepting 
in  cases  of  very  thin  infants  whose  supply  of  fat  in  the  abdominal  walls  is 
an  insufficient  protection  to  the  viscera.  For  the  6r8t  few  weeks  a  band  of 
plain  flannel  is  to  be  preferred ;  later,  a  knitted  band  with  shoulder-straps. 
The  fashion  of  low  neck  and  short  sleeves  for  infants  and  very  young 
children  has  fortunately  passed  away — let  us  hope»  never  to  return. 

During  the  summer  the  outer  clothing  should  be  light  and  the  under 
clothing  of  the  thinnest  tiannel  or  gauze.  The  changes  in  the  tempera- 
ture of  morning  and  evening  may  be  met  by  extra  wraps.  The  custom  of 
Allowing  young  ohildrou  to  go  with  legs  bore  has  many  enthuHia^tic  advo- 
cates; while  it  may  not  be  objectionable  during  the  heat  of  summer,  its 
advantages  at  any  season  are  very  questionable  in  a  changeable  climate 
like  that  of  New  York  or  the  Atlantic  coast.  Many  delicate  children  are 
certainly  injured  by  such  ill-advised  attempts  at  hardening. 

The  night  clothing  of  infants  should  be  similar  to  that  worn  during 
the  day,  but  should  be  loose,  the  material  being  of  the  lightest  flannel. 
The  night  clothing  for  older  children  should  consist  of  a  thin  woollen 
shirt  and  a  union  suit  with  waist  and  trousers,  and  in  some  cases  with 
fe*t,  if  there  is  a  tendency  to  get  outside  tlie  coverings.  The  common 
mistake  is  to  overload  all  children,  but  especially  infants,  with  covering  at 
night.  This  is  an  explanation  of  much  of  the  restless  sleep  which  is  seen 
particularly  in  delicate  children. 

Care  of  the  Eyes. — During  the  first  few  days  at  the  daily  bath,  the 
eyes  should  be  cleansed  with  a  saturated  solution  of  boric  acid.  They 
should  be  carefully  protected  from  tx>o  strong  light  during  early  infancy. 
It  IB  desirable  that  a  child  should  always  sleep  in  a  darkened  room. 

Care  of  the  Moath  and  Teeth. — The  mouth  of  the  newly-born  infant 
should  be  gently  cleansed  at  each  morning  bath  with  boiled  water  and 
a  soft  cloth.  On  the  first  appearance  of  thrush  the  mouth  should  be 
washed  after  every  feeding  with  a  solution  of  bicarbonate  of  soda  or  borax 
(twenty  grains  to  the  ounce).  Harm  is  often  done  by  the  use  of  too  much 
force  in  cleansing  the  mouth  of  a  young  infant. 

The  primary  teeth  as  well  as  those  of  the  permanent  set  should  receive 
daily  attention.  Too  often  they  are  neglected  altogether.  Dirty  teeth 
are  likely  sooner  or  later  to  become  carious ;  and  carious  teeth,  besides 
being  a  cause  of  bad  breath  and  neuralgia,  are  a  constant  menace  to  the 
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health  of  the  child,  since  they  may  harbour  infectious  germs  of  all  varie- 
ties.   Such  teeth  should  either  be  filled  or  removed. 

Care  of  the  Skin. — The  skin  of  a  young  infant  is  exceedingly  deli- 
cate, and  excoriations,  intertrigo,  and  eczema  are  of  very  common  occur- 
rence. These  conditions  are  much  easier  of  prevention  than  of  cure. 
The  first  essential  in  the  care  of  the  skin  is  cleanliness,  and  this  must  be 
secured  without  the  use  of  strong  soaps  or  too  much  rubbing.  Napkins 
must  be  removed  as  soon  as  soiled  or  wet.  Some  bland  absorbent  powder, 
like  starch,  talcum,  or  the  stearate  of  zinc,  should  be  used  in  all  the  folds 
of  the  skin,  in  the  neck,  in  the  aiillae,  groins,  and  about  the  genitals,  and 
in  the  folds  of  the  thighs,  particularly  in  very  fat  infants.  If  plain  water 
produces  an  undue  amount  of  irritation,  the  salt  or  bran  bath  should  be 
employed. 

Care  of  the  Oenital  Organs. — The  female  genitals  need  but  little 
attention  in  young  children,  excepting  as  to  cleanliness.  This  is  more 
often  neglected  in  older  children  than  in  infants.  Vulvo-vaginitis  is  very 
common  among  the  children  of  the  poorer  classes  where  cleanliness  is 
neglected. 

In  males  the  prepuce  should  receive  attention  during  the  first  few 
weeks  of  life.  If  the  foreskin  is  long  and  the  preputial  orifice  small, 
circumcision  should  invariably  be  done.  If  it  is  not  long,  but  is  only 
adherent,  these  adhesions  should  be  broken  up,  the  parts  thoroughly 
cleansed  and  the  foreskin  retracted  daily  until  there  is  no  disposition  to  a 
recurrence  of  the  adhesions.  These  operations  will  be  discussed  more  at 
length  in  a  subsequent  chapter.  The  only  thing  to  be  emphasised  in 
the  present  connection  is  that  the  prepuce  should  receive  proper  atten- 
tion in  early  infancy,  since  this  can  now  be  done  with  less  pain  and  dis- 
comfort to  the  child,  and  at  the  same  time  better  results  are  obtained. 
If  this  matter  is  neglected  during  infancy,  it  is  apt  to  be  overlooked  until 
harm  has  been  produced  by  local  or  reflex  irritation  which  phimosis  or 
adherent  prepuce  may  have  excited. 

Vaccination. — This,  although  considered  elsewhere,  should  be  men- 
tioned in  this  connection  as  among  the  things  requiring  the  physician's 
attention  during  the  first  months  of  life. 

Training  to  Proper  Control  of  Kectom  and  Bladder.— It  is  surpris- 
ing to  see  what  can  be  accomplished  by  intelligent  efforts  at  training 
in  these  particulars.  An  infant  can  often  be  trained  at  three  months  to 
have  its  movements  from  the  bowels  when  placed  upon  a  small  cham- 
ber. This  not  only  saves  a  great  amount  of  washing  of  napkins,  but 
there  is  soon  formed  a  habit  of  having  the  bowels  move  at  a  regular  time 
or  times  each  day.  The  infant  must  be  put  upon  the  chamber  soon  after 
its  feeding.  The  importance  of  training  young  children  to  regular  habits 
regarding  evacuations  from  the  bowels  can  hardly  be  overestimated.  It 
should  be  impressed  upon  every  mother  and  nurse  by  the  physician,  and 
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especially  the  necesBity  of  beginning  training  during  infancy.  Much  of 
Course  will  depend  upon  the  food  and  the  digestion;  but  habit  is  a  very 
large  factor  iu  the  case. 

The  training  of  the  bladder  is  not  quite  so  important,  but  tlie  proper 
edacation  of  thi^  organ  addg  much  to  tlie  comfort  of  the  child  and  the  ease 
with  which  it  is  cared  for.  Before  the  end  of  the  first  year  moyt  intdli- 
gent  children  ran  be  trained  to  indicate  a  desire  to  empty  the  bladder. 
Many  mothers  and  nurses  succeed  in  training  children  so  well  that  by  the 
tenth  or  eleventh  month  napkins  are  dispensed  with  during  the  day. 
On  the  other  hand,  it  ia  very  common  to  see  children  of  two  and  even  two 
and  a  half  years  still  wearing  napkins  because  of  the  lack  of  proper  train- 
ing. Before  it  has  reached  the  latter  age  a  healthy  child  should  go  from 
10  p.  M.  until  morning  without  emptying  the  bladder.  The  annoyance 
and  discomfort  from  the  neglect  of  early  training  in  this  particular  are 
very  great.  Night  fe^wiing  ia  responsible  for  mnrh  of  the  difficulty  expe- 
rienced in  training  chiMren  to  hold  the  water  during  the  night. 

General  Hygiene  of  the  Hervous  System.— Great  injury  ia  done  to 
the  nervitua  system  of  chihlren  by  the  infhionccs  with  which  they  are 
surrounded  during  infancy,  especially  during  the  tirst  year.  The  brain 
grows  more  during  the  first  two  years  than  in  all  the  rest  of  life.  Normal 
healthy  dovclopmcnt  of  the  nervous  centres  demands  quiet,  njst,  peaceful 
surroundings,  and  freedom  from  everything  which  causes  excitement  or 
nndue  stimulation. 

Thestea^Hly  increasing  frequency  of  functional  nervous  diseases  among 
young  children  is  one  of  the  most  powerful  argiimentJi  for  greater  atten- 
tion by  physicians  to  the  subject  of  the  hygiene  of  the  nervous  sys- 
tem during  infancy.  Most  parents  err  through  ignorance.  Playing  with 
young  children,  stimulating  to  laughter  and  exciting  them  by  sights, 
eunnds,  or  movements  until  they  shriek  with  apparent  delight,  may  be  a 
tourcc  of  amusement  to  fond  parents  and  admiring  s[>ectator8,  hut  it  is 
almoet  invariably  an  injury  to  the  child.  This  is  especially  harmful  when 
done  iu  the  evening.  It  ia  the  plain  duty  of  the  physician  to  enlighten 
parents  upon  this  point,  and  insist  that  the  infant  shall  be  kept  quiet,  and 
that  all  such  playing  and  romping  as  has  been  referred  to  shall,  during 
the  first  year  at  least,  be  absolutely  prohibited. 

SlMp. — Tlie  sleep  of  the  newly-born  infant  is  profound  for  the  first 
two  or  tliree  days  and  under  normal  conditions  almost  continuous.  In 
the  case  of  prolonged  or  tedious  labor,  or  where  from  any  cause  undue 
oompresnon  has  been  eierteil  upon  the  head«  it  may  approach  the  con- 
dition of  semi-coma  for  twenty-four  or  forty-eight  hours.  This  maybe  so 
deepaa  to  excite  apprehensions  of  serious  brain  lesions.  If,  however,  there 
ara  Mtociated  with  it  no  convulsions  and  no  rigi<lity,  this  early  stupor 
BSQally  pawos  away  on  the  second  or  third  day. 

The  sleep  of  early  infancy  is  quiet  and  {>eaeeful,  hut  not  very  deep  after 
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the  first  month.  After  the  third  year  tho  heavy  sleep  of  childhood  ia 
commonly  seen.  A  healthy  infant  during  the  first  few  weeks  sleeps  from 
twenty  to  twenty-two  hours  out  of  the  twenty-four,  waking  only  from 
hanger,  discomfort,  or  pain.  During  the  first  six  months  a  he4vlthy  infant 
will  nsually  sleep  from  sixteen  to  eighteen  hours  a  day,  the  waking  pe- 
riods being  only  from  half  an  hour  to  two  hours  long.  At  the  age  of  one 
year  most  infanta  sleep  from  fourteen  to  fifteen  hours,  viz.,  from  eleven 
to  twelve  hours  at  night,  and  two  or  three  hours  during  the  day,  usually 
in  two  naps.  When  two  years  old  usually  thirteen  to  fourteen  hours' 
sleep  are  taken  ;  eleven  or  twelve  hours  at  night  atid  one  or  two  hours 
during  the  day,  generally  in  a  single  nap.  At  the  age  of  four  years  chil- 
dren require  from  eleven  to  twelve  hours*  sleep.  It  is  always  desirable, 
and  in  most  cases  with  regularity  it  is  possible,  to  keep  up  the  daily  nap 
until  children  are  four  years  old.  From  six  to  ten  years  the  amount  of 
sleep  required  is  ten  or  eleven  hours,  and  from  ten  to  sixteen  years  nine 
hours  should  be  the  minimum. 

Training  in  proper  habits  of  sleep  should  be  begun  at  birth.  From 
the  out«et  an  infant  should  h*^  accnstomed  to  being  put  into  its  cnh  while 
awake  and  to  go  to  sleep  of  its  own  accord.  Rooking  and  all  other  habits 
of  this  sort  are  useless  aud  may  even  be  harmful.  An  infant  should  not 
be  allowed  to  sleep  on  the  breast  of  the  nurse,  nor  with  the  nipple  of  the 
bottle  in  its  mouth.  Other  devices  for  putting  infants  to  sleep,  such  as 
allowing  the  child  to  suck  a  rubber  nipple  or  anything  else,  are  positively 
injurious.  If  such  means  of  inducing  sle^^p  are  resorted  to  the  infant  soon 
acquires  the  habit  of  not  sleeping  without  them.  I  have  known  of  one 
instance  where  the  habit  of  rocking  during  sleep  was  continued  until  the 
child  was  two  years  old ;  the  moment  the  rocking  was  stopped  U>e  infant 
would  wake,  and  in  consequence  this  practice  was  continued  by  the  de- 
voted but  misguided  parents.  A  quiet,  darkened  room,  a  warm  and  com- 
fortable bed,  an  appetite  satisfied,  and  dry  napkins  are  all  that  are  needed 
to  induce  sloop  in  a  healthy  child. 

The  periods  of  sleep  in  young  infants  are  usually  from  two  to  three 
hours  long,  with  the  exception  of  once  or  twice  in  the  twenty-four  hours, 
when  a  long  sleep  of  five  or  six  hours  occurs.  The  purpose  of  training 
is  to  have  the  child  take  this  long  sleep  at  night.  The  habit  of  regular 
sleep  is  beat  established  by  wakening  the  infant  regularly  every  two  or 
two  and  a  half  hours  during  the  day  for  feeding,  and  allowing  it  to  sleep 
as  long  as  possible  during  the  night  This  training  goes  hand-in-hand 
with  regular  habits  of  feeding.  Such  habits  are  easily  formed  if  the  plan 
be  systematically  followed  from  the  outset. 

By  the  fifth  mouth  all  feeding  between  10  P.  M.  and  7  A.  u.  should  be 
discontinued.  If  this  is  done  most  infants  can  be  trained  by  this  time  to 
sleep  all  night.  If  the  room  is  lighted,  and  the  child  taken  from  the  crib 
or  rocked  or  fed  as  soon  as  it  wakens  at  night,  there  is  no  such  thing  as 
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the  formation  of  good  habits  of  sleep.  Regularity  in  elecp  and  feeding 
not  only  make  the  care  of  young  infants  very  mueh  easier,  but  they  are  of 
a  good  deal  of  iniportanee  for  the  health  of  the  child. 

The  causes  of  disturbed  or  irregular  Bleep  in  young  infants  are  mainly 
iwo-^htinger  and  indigestion.  In  nursing  infantB  it  is  usually  the  for- 
sr ;  in  those  artiiieially  fed  usually  the  latter.  Sleeplessness  from  hun- 
18  often  seen  in  children  who  are  nursed  thirty  or  forty  minutes  and 
then  fall  asleep,  but  wake  in  fifteen  or  twenty  minutes  crying  and  fretful. 
After  being  quieted  they  may  fall  asleep  again  for  half  an  hour,  but  wake 
at  short  intervals.  The  peaceful  sleep  of  two  or  three  hours  which  should 
follow  a  proj>er  feeding  is  never  seen.  With  this  restlessness,  in  indiges- 
tion other  signs  are  usually  present,  such  as  bad  stools,  stationary  weight, 
otc.     The  disturlK'd  sleep  due  to  overfeeding  shows  iti^elf  by  much  the 

rme  symptoms,  excepting  that  the  first  sleep  after  the  meal  ia  usually 
nger. 

ExerciM. — This  ia  no  leas  important  in  infancy  than  in  later  child- 
An  infant  gela  its  exercise  in  the  histy  cry  which  follows  the  cool 
of  the  bath,  in  kicking  ita  legs  about,  wanng  its  arms,  etc.  By 
th«ae  means  pulmonary  expansion  and  muscular  development  are  in- 
oreued  and  the  general  nutrition  promoted.  An  infant's  clothing  should 
bdBOch  as  not  to  interfere  with  its  exercise.  Confinement  of  the  legs 
should  not  be  permitted.  In  hospital  practice  I  have  often  had  a  chance 
to  obserTe  the  bad  results  which  follow  whon  rcry  young  infants  are 
allowed  to  lie  in  the  cribs  nearly  all  the  time.  Little  by  little  the  vital 
prooeeses  flag,  the  cry  becomes  feeble^  the  weight  is  first  stationary,  then 
there  is  a  steady  loss.  The  apjictite  fails  so  that  food  is  at  first  taken 
without  relish,  then  at  times  altogether  refused ;  later,  vomiting  ensues 
and  other  symptoms  of  indigestion.  This,  in  many  cases,  is  the  begin- 
ning of  a  steady  downward  course  which  goes  on  until  a  condition  of  hope- 
less marasmus  is  reached.  Such  infants  must  be  taken  up  every  few 
hours  and  carried  about  the  wards;  the  position  should  be  frequently 
changetl,  and  general  friction  of  the  entire  body  employed  at  least  twice  a 
day.  Every  means  must  be  made  use  of  to  stimulate  the  vital  activity. 
The  value  of  systematic  attention  to  these  matters  cannot  be  overestimated 
in  hospitals  for  infants.  Infants  who  are  old  enough  to  creep  or  stand 
usually  take  sufficient  exercise  unless  they  are  restrained.  At  this  age 
they  should  be  allowed  to  do  what  thoy  are  eager  to  do.  Every  facility 
shonld  be  afforded  for  nsing  their  muscles.  Exercise  may  be  encouraged 
by  placing  upon  the  floor  in  a  warm  room  a  mattress  or  a  thick  "com- 
fortable," and  allowing  the  infant  to  roll  and  tumble  upon  it  at  will.  A 
Urge  bed  may  answer  the  some  purpose. 

In  older  children  every  form  of  out-of-door  exercise  should  be  encour- 
aged— ball,  tennis,  and  all  running  games,  horseback  riding,  the  bicycle, 
tricycle,  swimming,  coasting,  and  skating.     Up  to  the  eleventh  year  no 


8 


HYGIENE   AND   GKNKRAL  CARE  OP   INPANTa 


diflorenco  need  bo  mailo  in  the  exercise  of  the  two  sexes.  Companion- 
ship ia  a  necessity.  Children  brought  up  alone  are  at  a  great  dtsadvantac'e 
in  this  respect,  and  are  not  likely  to  get  as  much  exercise  as  they  re*juire. 
The  amount  of  exercise  allowed  delicate  childt'en  should  be  regulated 
with  some  degree  of  care.  It  may  be  carried  to  the  point  of  moderate 
muscular  fatigue,  but  never  to  muscular  exhaustion.  The  latter  is  partic- 
ularly likely  to  be  the  c4iHe  in  oomi>etitive  games. 

Exercise  should  have  reference  to  the  symmetrical  development  of  the 
whole  body.  In  prescribing  it  the  specific  needs  of  the  individual  cliiid 
should  be  considered.  By  carefully  regulated  exercises  very  much  may  be 
done  to  check  such  deformities  as  round  shoulders  and  slight  lateral  cur- 
vature of  the  spine,  and  also  to  develop  narrow  chests  and  feeble  thoracic 
muscles.  For  purposes  like  these,  gymnastics  are  exceedingly  valuable  to 
supplement  out-of-door  exercise,  but  they  can  never  take  their  place. 

There  are  two  important  points  with  reference  to  exercise  indoors: 
First,  the  playroom  should  be  cool — from  60°  to  65**  F. ;  never  above 
this  point,  Secondly,  during  all  active  exercise  the  clothing  should  be 
loose  aiul  light,  so  as  to  allow  the  freest  possible  motion  of  the  body. 

Airing. — In  summer  there  can  be  no  possible  objection  to  a  young 
infant  being  allowed  out  of  doors  at  the  end  of  the  first  week.  It  should 
be  kept  in  the  open  air  as  much  as  possible  during  the  day.  In  the  fall 
and  spring  this  should  not  bo  permitted  until  the  child  is  at  least  a  month 
old,  and  then  only  when  the  out-of-door  temperature  is  above  60°  F. 
During  its  outing  the  head  should  be  protected  from  the  wind  and  the 
eyes  from  the  sun.  The  duration  of  the  outing  at  first  should  be  only  fif- 
teen or  twenty  minutes,  the  time  being  gradually  lengthened  to  two  or 
three  hours.  The  child  should  be  gradually  accustomed  to  changes  of 
temperature  in  the  room  by  opening  wide  the  windows  for  a  few  min- 
utes each  day  even  before  it  is  taken  out  of  doors,  the  child  being  dressed 
meanwhile  as  for  an  outing.  In  the  case  of  children  born  late  in  the 
fall  or  in  the  winter  this  means  of  giving  fresh  air  may  be  advantageously 
begun  at  one  month  and  followed  throughout  the  first  winter.  It  is  only 
necessary  in  all  such  cases  that  the  changes  be  made  very  gradually 
both  as  to  the  length  of  the  airing  and  to  the  temperature.  The  great 
advantage  of  this  plan  over  that  more  commonly  followed  of  keeping 
young  infanta  closely  housed  for  the  first  six  months  in  case  they  are  bom 
in  the  fall  or  early  winter,  I  can  positively  affirm  from  quite  a  wide  obser- 
vation of  both  methods.  It  is  a  matter  of  very  serious  importance  that 
every  infant  be  furnished  an  abundance  of  pure  fresh  air  in  winter  as  well 
as  in  summer.  When  the  plan  above  outlined  is  carefully  and  judiciously 
followed,  the  tendency  to  catarrhal  affections  instead  of  being  increased  is 
thereby  greatly  lessened. 

When  four  or  five  months  old,  there  is  no  reason  why  a  healthy  child 
should  not  go  out  of  doors  on  pleasant  days  if  the  temperature  is  not 
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below  20**  F.  While  there  is  a  prejudice  on  the  part  of  many  mothers 
flnd  ^^omc  physieiana  against  a  child's  sleeping  out  of  doors  in  cold 
weather,  it  is  a  practice  which  I  have  always  urged  upon  mothers,  and 
Iwve  never  seen  followed  by  any  but  the  most  Iwnelicial  results.  The 
days  of  all  others  when  infants  and  very  youn^  children  should  not  ho 
out  of  doors  are  when  there  are  high  winds,  es]>eeially  those  from  tl)e 
northeast,  an  atmosphere  of  melting  snow,  and  during  severe  storms. 
Delicate  infants  nmst  of  course  be  more  carefully  guarded  during  the 
cold  soiii^on.  Willi  most  of  these  the  plan  of  house-airing  is  all  tluti 
shotiM  he  utteinpled. 

Nursery, — This  should  l>e  the  ennniest  and  best-ventilated  ronm  in 
the  house.  It  is  the  physician's  duty  to  see  that  proper  attenlinn  i>^  paid 
to  the  hygiene  of  the  room  in  wliich  the  child  i?|>ends  at  least  four-fifths 
of  its  time  during  the  first  year,  and  two-tldrds  of  its  time  during  the 
first  two  or  three  years  of  life.  Sunlight  is  absolutely  indispensable. 
Sunny  rooms  always  contain'less  organic  matter  and  less  humidity,  and 
hence  a  room  upon  the  north  side  of  the  house  should  always  In?  avoided, 
preferably  one  in  the  second  story  should  be  chosen.  Nothing  which  can 
in  any  way  contaminate  the  air  of  the  rnnm  should  be  allowed.  There 
should  be  no  drying  of  clothes  or  of  napkins,  and  no  plumbing.  No  food 
should  lie  allowed  to  stand  about  the  room.  The  gas  should  not  be 
allowed  to  bum  at  night;  a  small  wax  night-light  furnishes  all  that  is 
needed  in  the  nursery.  If  possible  the  heat  should  Ik*  from  an  open  tire; 
the  next  best  thing  is  the  Franklin  radiator.  Nothing  in  the  room  is 
worse  than  steam  heat  from  a  radiator  unless  it  he  a  gas  stove  which 
under  no  eireumstances  should  he  allowed,  excepting  possibly  for  a  few 
minutes  each  morning  during  the  buth. 

The  temperature  of  the  room  during  the  day  should  be  70°  F.,  but 
better  68*  than  72"^  F.  It  is  important  that  every  nursery  should  have  a 
thennometer,  and  that  this  and  not  the  sensations  of  the  nurse  should  be 
the  guide.  It  is  almost  invariably  true  that  the  nursery  is  overheated. 
Often  noother  explanation  can  be  found  for  chronic  indigestion  and  fall- 
injg  weight  excepting  a  nursery  whose  habitual  temperature  ranges  from 
75*  to  80"  F.  At  night  for  the  first  few  uionths  the  temperature  should 
not  be  allowed  to  fall  Mow  Gtt"  F.  After  the  first  year  the  night  tern- 
jifrature  may  fall  to  60**  or  even  50°  F. 

Free  ventilation  without  draughts  is  an  absolute  necessity.  This  is 
best  accomplished  by  ventilators  in  the  windows,  of  which  there  arc  many 
excellent  devices  sold  in  the  shops.  While  the  child  is  absent  from  the 
}m  the  windows  should  be  widely  opened  and  free  airing  of  the  nursery 

implishcd.  The  room  should  always  be  thoroughly  aired  at  night  be- 
fore the  child  is  put  to  l)ed.  The  window  may  be  kept  open  even  in  the  first 

,  unless  the  temperature  out  of  doors  is  below  35'  F.  After  the  first 
the  window  may  be  upcn>  unless  the  outside  temperature  is  as  low  as 
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80°  F.  If  the  window  is  open  the  door  of  the  nursery  should  be  closerl, 
that  currents  of  air  may  be  avoided.  The  ventilation  by  means  of  au  open 
fire  is  the  most  efficient. 

The  furniture  of  the  nursery  should  be  as  simple  as  possible,  heavy 
hangings  should  be  positively  forbidden,  and  upholstered  furniture  used 
only  to  a  small  extent.  Floors  covered  by  large  rugs  are  much  more  clean- 
ly than  carpets,  and  hence  are  to  be  preferred. 

The  child,  whenever  it  is  possible,  should  have  a  separate  bed ;  and 
80  should  the  newly-born  infant,  in  order  to  prevent  the  danger  of  over- 
lying by  the  mother,  which  among  the  lower  classes  is  a  frequent  cause  of 
death,  and  also  to  avoid  the  danger  of  too  freqnent  night  nursing,  which  is 
injurious  alike  to  mother  and  child.  Separate  beds  for  older  children  will 
prevent  the  spread  of  many  forms  of  infection  from  the  diseased  child  to 
the  healthy.  The  cradle  for  infants  should  be  one  which  does  not  rock,  in 
order  that  this  unnecessary  and  vicious  practi(!o  should  not  bo  carried  on. 
The  mattress  should  be  of  hair  and  quite  firm.  The  pillow  should  bo 
small ;  in  the  summer,  hair  pillows  are  an  advantage  but  not  a  neces- 
sity. The  position  of  the  child  during  sleep  should  be  changed  from 
time  to  time  from  one  side  to  the  other  and  then  to  the  back.  Atten- 
tion to  all  these  details  should  not  be  bbnoath  the  physician^s  notice,  since 
the  violation  of  tliese  plain  rules  of  hygiene  is  at  the  bottom  of  many 
of  the  milder  disorders  and  even  of  some  of  the  more  serious  diseases  seen 
in  iiifiiticv. 

The  Nnrw. — The  nurse  of  a  young  child  should  be  healthy,  young 
or  in  middle  life,  free  from  tuberculous  or  syphilitic  taint,  and  from  ca- 
tarrhal ulTections  of  the  nose  and  throai  She  should  be  neat  in  habit, 
of  quiet  disposition,  and,  most  of  all,  she  should  be  a  person  of  intelli- 
gence. 

The  Amount  of  Air  Space  required  by  Infants. — The  nursery  should 
always  bo  as  large  a  room  us  posj^ible.  One  of  the  reasons  why  young 
infants  do  so  badly  in  institutions  is  because  of  overcrowding.  In  a 
well-ventilated  ward  there  should  be  allowed  to  each  infant  at  least  1,000 
cubic  feet  for  the  best  results.  Children  over  two  years  old  are  not  so 
sensitive  to  their  surroundings,  and  may  thrive  iu  words  where  only  700 
or  800  cubic  feet  are  allowed  to  each  child. 


THE  CAKE  OP  PREMATUHE  ANT)  DELICATE  INPANTa 

Infants  born  before  term,  and  some  exceedingly  delicate  ones  which  are 
born  at  full  term,  require  very  special  and  particular  care.  The  vitality  is 
so  feeble  in  these  children  that  if  they  are  handled  in  the  ordinary  way 
they  survive  at  most  but  a  few  weeks.  The  symptom  which  indicates  that 
such  special  care  is  necessary  is  most  of  all  the  weight  of  the  child.  Either 
congenital  feebleness  or  prematurity  may  be  assumed  in  most  of  the  chil- 
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[dren  weighing  less  than  four  pounds ;  also  if  the  length  of  the  body  is  less 
than  nineteen  inches.  In  these  children  all  the  organs  are  likely  to  be 
imperfectly  developed  und  they  are  not  ready  for  their  work.  lOspccially 
is  this  true  of  the  lungs  and  of  the  organs  of  digestion. 

The  clinical  picture  presented  by  these  cases  is  quite  characteristic. 
The  body  is  Uinp;  the  skin  very  soft  and  delicate  and  almost  transparent; 
the  cry,  a  low  feeble  whine  not  unlike  the  mew  of  a  kitten ;  the  respira- 
ry  movements,  extremely  irregular,  sometimes  scarcely  perceptible  for 
everal  seconds;  the  movements  of  the  extremities  infrequent  and  never 
ifij^orou.i.  The  general  appearance  is  one  of  torpor.  'Yhv  nniscles;  of  the 
niouth  and  cheek  and  tongue  may  lack  the  requisite  force  for  sucking, 
»o  that  this  is  practically  impossible,  and  even  deglutition  is  slow,  diHieult, 
and  prolonged.  It  is  diirieult  to  niainlaiii  l.he  normal  body  temperature; 
unless  closely  watched  this  may  fall  far  below  the  normal,  and  may  rise 
quite  as  much  above  it  with  the  use  of  too  nmch  artificial  heat.  I  once 
saw  a  fluctuation  of  13°  F.  occur  in  a  few  hours  from  such  causes.  All  tlie 
;ymptoms  mentioned  vary  nmch  according  to  the  degree  of  prematurity. 
In  the  management  of  these  cases  there  are  two  problems  to  be  solved : 
ithe  first  to  maintain  the  animal  heat,  the  second  to  nourish  the  infant. 
flicult  as  it  always  is  to  rear  a  premature  infant,  therie  dilFieuUies  are 
meh  increased  in  cases  where  proper  means  are  not  adapted  immediately 
fter  birth.  The  loss  which  these  children  sustain  during  the  lirst  few 
is  in  very  many  cases  so  great  that  subsequent  measures,  however 
carried  out,  are  futile.  The  heat-producing  power  is  so  feeble  that 
temperature  quickly  falls  below  normal  unless  artificial  heat  ia 
QFtStttly  u«pd.  The  effect  of  cold  u[»on  these  delicate  infants  is  very 
■erious.  and  not  only  growth  but  even  life  depends  upon  maintaining  the 
"body  temperature  steadily  and  uniformly.  Their  extreme  susceptibility 
in  something  which  it  is  ditlicult  for  one  to  appreciate  who  has  not  had 
experience  in  these  cases. 

One  of  the  simplest  means  of  maintaining  the  temperature  is  to  oil 

Ihe  skin  and  then  roll  the  entire  body,  including  extremities,  in  cotton 

batting ;  even  the  neck  and  cranium  may  be  covered,  leaving  only  the  face 

i^Kpoi^l.     The  usual  diaj>er  may  be  replace*!  by  a   pad  of  gauze  and 

♦hs^irbent  cotton.     The  lx)dy  is  then  wrappetl  in  blankets,  place*l  in  a 

lot)ie»-basket  or  bassinet  with  protected  i^ides,  and  surrounded  by  bottles 

r  bags  containing  hot  water.     A  blanket  or  sheet  should  partially  cover 

ilvo  top  of  tlie  basket,  forming  a  sr»rt  of  hood  to  protect  the  eyes  from 

ight  and  the  face  and  head  from  draughts.    In  n^ng  hot-water  l>ags. 

9on\e  caution  must  1k>  exercised  or  too  much  heat  may  be  secured.     1 

vo  soen  the  temj>erature  of  an  infant  raised  six  or  seven  degrees  from 

^tliii  cause.    The  temperature  of  the  child  should  at  first  be  taken  every 

few  hour»  to  make  stire  that  a  proper  amount  of  external  heat  is  sup- 

tierl,  but  not  too  much. 

A  much  better  means  of  furnishing  artificial  heat  is  the  electric  pad 
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known  aldo  as  Lhu  "  elect rotiitTni/'  *  Thesi^  small  hoatcrs  are  attached  lo 
an  electric  fixture  like  a  drop-light.  A  convenient  size  is  ten  by  fiftooii 
incliert.  It  h  placcil  hctwcen  two  or  thnv  tiiirkncsses  nf  hliinkot.  iifnin 
wliich  the  infant  lies  in  il.s  Imski^t.  Three  gratU*^  i)f  heat  eiin  he  obtained, 
according  to  the  amount  of  electrieit>'  turned  on. 

This  rnode  of  handlin^j  pretiiahire  infants  Iwis  been  ;j;iven  a  Ihoroug'i 
trial  in  tli**  Babies*  Hospital  iiiid  has  been  fmind  In  fuHil  the  indications 
with  childreJi  as  small  as  three  pounds  and  as  young  as  seven  montht* 
quite  as  well  as  the  incn!iator.  at  the  same  time  bring  frw  from  its 
dangers.  It  ha,s  not  even  l>t't'n  neeessarv,  though  perhaps  dtsinible.  to 
raise  the  general  temperature  of  the  room.  But  the-^e  patients,  when 
kept  in  the  ward  at  ordinary  temperature,  have  maintained  an  even 
body  teni[>erat\ire  niueb  more  unif<uiiily  than  I  have  seen  with  any  other 
method — the  iucubalnr  inehided. 

Premature  infants  shoubl  i>e  disturbed  as  little  as  possible.  The  body 
shoidd  lie  oiled,  and  fresh  cotton  applied  aboat  once  in  three  days.  The 
feetling  may  be  done  withtuil  removing  the  (-Jiild  fmm  its  Ihm]. 

Incubators. — The  essential  things  in  an  incubator  arc  means  of  main- 
taining a  uniform  temperature  and  etricient  ventilation ;  since  the  dan- 
gers of  infection  are  great,  absolute  cleanliness  is  indisfiensaJile.  The 
temperaiure  for  the  youngest  and  most  delicate  infants  should  be  from 
90*  to  D5'  F. ;  for  those  somewhat  older  and  stronger,  from  85"  to 
90°  P.  Ventilation  is  much  more  easily  secured 
wlien  the  air  adinillcd  to  the  incubator  is  con- 
siderably below  these  figures,  or  not  above  tiO" 
or  r»5°  F.  The  incubator  should  therefore  stand 
in  a  large  coo!  nxim  or  communicate  with  the 
outside  air.  A  thermostat  attachment  is  a  great 
advantage,  as  is  also  filtration  of  the  air  through 
cotton.  Metal  con.struetion  allows  greater  clean- 
liness and  more  complete  disinfection.  The  in- 
cubator of  Lion  (Nice)  seems  to  fulfil  all  these 
rei^uirements  better  than  any  other  yet  con- 
stnicte<1.  A  similar  one  is  shown  in  the  illus- 
tration. It  is  necessary  to  watch  not  only  the 
temperature  of  the  incubator,  as  registered  by 
n  thermometer  beside  the  baby,  but  the  rectal 
temperature  shnuld  l>c  taken  every  few  hours; 
lluctuations  between  97,5°  and  100.5°  F.  are 
Fic»,  I.— iucubau>r.  unimportant.    If  the  variations  are  much  wider, 

the  temperature  of  the  apparatus  should  Ihi 
modified  accordingly.  On  account  of  the  difficulties  and  dangers  inherent 
in  small   incubators,   Eschericli  has  devised  an   "incubator  room"   in 


Obtttinod  of  Simplex  Electric  Heating  Co.,  30  Cortlandt  Street,  New  York. 
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which  jwveral  infanis  can  m*  accnmmmiatei].  Tt  is  four  hy  eight  feet, 
and  six  feet  hi^h.  The  nurse  can  euter  this,  and  thus  tJie  removal  of  the 
cliiJd  for  feeding  or  any  otlier  purpose  is  avoided. 

Every  iut'ubator  baby  retiuiriiH  close  and  fH>nstiiiit  atlontimi,  and  re- 
ts depend  upcm  nothintjj  so  mucli  a^  the  intt-lligenee  and  waluhfulueiw 
of  the  Durse.     In  hospitals  with  nurses  i)kilh?d  in  this 
particular  line  of  work»  excellent  riwulta  are  obtained; 
but  outhide  of  fiuch  institutions,  with  the  usual  obstetric 
urse^  U»e  cliances  of  failure  are  rnany.     The  incubator 
xjuire:*  practically   tlio  entire  time  of  one   person  by 
ght  and  by  day.    No  matter  how  carefully  constructed, 
perfect   ventilation   is  ditliuult   to   maintain,   and    with 
the  infant's  imperfectly  expanded  lungs  attacks  of  as- 
phyxia are  very  likely  to  oetrur.     A  cylinder  of  oxygen 
should  l»e  at  hand  for  use  in  such  emergencies.     Taking 
verything  into  consideration,  I  am  not  inclincfl  to  rec- 
mmcnd  tlie  u^e  of  the  incubator  except  in  institutions. 
here  the  difticulties  and  dangers  are  so  many  and 
cat  that  in  the  majority  of  cases  I  believe  better 
ults  will  be  obtained  with  the  other  means  mentioned 
f  maintaining  Inxly  heat,  particularly  the  electric  pad. 
Feeding. — The  feeding  of  the  premature  infant  is 
jiot  less  important  than  the  raaintenance  of  heat  and 
prr»j>er  ventilation.     Infjuits  at  eight  months  and  those 
rcighing  five  pounds  or  thereabouts  can  usually  be  made 
in  take  the  breast  after  the  first  few  days.     Few  Iwlow 
thi*  age  or  weight  will  do  so.     Some  will  suck  from  a 
bottle,  hut  the  majority  must  be  fed  by  other  moans. 
A  medicine  dropjK*r  may  be  used,  or  the  Breck  feeder 

ig.  3) ;  the  smallest  and  feet>lost,  however,  must  l>e  fed  by  gavage, 
a  funnel  and  small  rubber  cal]jeter.  The  food  should  be  slowly 
ven;  if  rapidly,  sonic  is  liable  to  be  regnrgifattxl,  and  this  may  produce 
ftttAoks  of  asphyxia  or  even  an  aspiration  pneumonia.  The  quantity 
of  food  and  frequency  of  feeding  will  depend  ujxju  the  size  and  age  of 
the  child.  A  seven  months'  baby  weighing  three  and  a  half  pounds 
ould  have,  for  the  first  twenty-four  to  thirty-six  hours,  only  water, 
to  three  tcasjM»onfuls  every  hour.  Then  regular  food,  half  an  ounce 
hour,  gradually  increased  to  an  ounce  every  hour  and  a  half  at  the 
of  two  weeks,  and  an  ounce  and  a  half  every  two  hours  at  the  end 
of  three  or  four  weeks.  Artificial  feeding  I  have  not  found  very  success- 
ful with  premature  infant^i.  With  some  of  the  larger  and  more  vigorous, 
coir's  milk  modified  according  to  the  directions  given  in  the  chapters 
on  Infant  Fee<ling  gives  good  result?.  I  have  once  succeeded  with  a 
of  three  pounds  two  ounces.    For  nioet  of  them  under  four  and  a 
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half  pounds,  breast  milk  is  easontial.  The  mother  may  furnish  milk  in 
a  few  cases  if  the  child  is  born  near  term,  and  occasionally  at  eight 
months,  but  seldom  earlier,  so  that  a  wet  nurse  must  usually  be  depended 
upon.  Jf  the  mother's  milk  i.*^  to  be  used,  unless  the  child  is  very  vigor- 
ous, it  is  better  to  pump  her  breasts  and  Tim-mI  tin-  hahy  with  the  drop|KT, 
in  order  that  one  may  know  exactly  how  much  the  child  is  getting;  since 
acute  inanition  from  nursing  upon  breasts  which  have  little  or  no  milk 
is  not  an  uncoinniou  experience.  In  choosing  a  wet  nurte  it  is  not 
necessary  that  her  child  be  a  very  young  one.  Since  the  milk  must 
always  be  diluted  at  first,  that  of  a  woman  wliose  child  is  between  two 
weeks  and  two  months  old  may  answer.  The  milk  is  at  first  diluted 
with  an  equal  amount  of  a  5-|>er-cent  solution  of  milk  sugar.  The 
milk  of  a  wet  nurse  will  usually  diminish  rapidly  in  amount,  and  often 
change  in  quality  when  her  breasts  are  pumped  continually;  it  is  there- 
fore better  in  most  cases  to  have  her  nurse  her  own  child  at  the  same 
time,  either  wholly  or  in  part,  for  a  few  weeks^  until  the  premature 
infant  is  able  to  take  the  breast. 

The  results  with  i>remalure  babies  will  depend  very  much  upon  how 
soon  after  birth  they  receive  proper  care.  If  an  incubator  is  to  be 
used  it  should  be  in  readiness,  so  that  the  child  can  be  put  into  it 
as  soon  as  it  is  breathing  properly.  If  the  incubator  is  not  employed 
until  the  child  is  several  days  old  and  is  losing  rapidly,  the  chances 
are  poor.  The  age  and  vigour  of  the  infant  are  of  the  greatest  impor- 
tance in  estimating  the  chances  of  survival.  The  following  table  gives 
Tamier's  statistics,  showing  the  percentage  of  premature  infants  saved 
during  a  period  of  five  years  without  the  incubator,  and  during  the 
succeeding  five  years  with  the  incubator;  also  the  percentage  saved  at 
the  Sloane  Hospital  (New  York),  as  published  by  Voorhees:  ♦ 
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Results  will  improve  with  the  experience  of  the  physician  in  the  feed- 
ing and  care  of  these  very  sensitive  patients.  Much  is  yet  to  be  learned 
about  them. 


*  Archives  of  Pediatrios,  May,  190a    An  eioallent  article  on  the  Care  of  Prema- 
tore  Babies  in  Incubators. 


CHAPTER   n, 
OROWTH  AND  DEVELOPMENT  OF  TBE  BODY. 

Observations  upon  growth  and  development  are  of  the  utmost  im- 
portauce  during  infancy  and  childhood.  Only  hy  this  means  are  very 
many  diseases  detected  in  their  incipiency.  Early  recognition  carries 
with  it  in  most  cases  the  possibility  of  checking  such  pathological  proc- 
cagco  as,  if  allowed  to  go  on,  may  alTect  the  health  not  only  in  infancy 
but  oven  throughout  life. 

By  familiarity  with  what  is  normal,  detection  of  the  ahnormal  soon 
beoomea  easy.  Investigation  in  regard  to  these  8ul>jecttj  shuuld  he  made 
a  part  of  the  physical  examination  of  every  child. 

WEIGHT. 

The  weight  of  the  infant  is  the  best  means  we  have  to  measure  its 
nutrition.  It  is  as  valuable  a  guide  to  the  physician  in  infant  fee<ling  as 
is  the  temperature  in  a  case  of  continued  fever.  Although  the  weight  ia 
not  to  be  taken  as  the  only  guide  to  the  child's  condition,  it  is  of  sueh 
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importance  that  we  cannot  afford  to  dispense  with  it  during  the  first  two 
jcais.  It  IB  a  great  advantage  to  keep  up  regular  observations  during 
chiMhood. 

Weekly  weighings  should  be  made  for  the  first  six  months,  bi-weekly 
for  the  rest  of  the  first  year,  and  monthly  during  the  second  year.  Deli- 
cate children  should  be  weighed  even  more  frequently.  Satisfactory 
■dies  of  moderate  price  for  domestic  use  are  sold  in  most  of  the 
ehopa  aa  " Infanta'  Scales"  (Fig.  3).    These  weigh  up  to  twenty-four 
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^^^^^^H           pounds  and  indicate  ounces.     For  hospital  use  and  for  very  fine  observfr-     ^^ 
^^^^^^1           tions  more  accurate  scales  are  needed.     In  Fig.  4  are  shown  the  scales  I 
^^^^^^H            employ;  they  weii^f-h  up  to  sixty-one  pounds  and  indicate  half  ounces.* 
^^^^^^P                 Weight  at  Birth. — The  following  figures  are  taken  consecutively  in 
^^^^^K             nearly  equal  proportion  from  the  records  of  the  Nursery  and  Child^s          I 
^^^^^H            Hospital,  the  Sloane  Maternity,  and  the  New  York  Infant  Asylum,  and     ^M 
^^^^^H           include  only  full-term  children                                                                         ^H 

I^^^^P                         Average  weight  of  568  females 7  *  16  lbs.  (3,260  grammes).               ^H 

V                                               •*                        590mal©8 755    "   (3,400                 ).               ^B 

B^^^B                                                      UddinfanUi 7*35    "  (3,830                 ).               ^M 

^^^^H                Weight  Cnrve  daring  the  First  Few  Weeki.  — The  accompanying    ^t 
^^^^^H            chart  ri.'prt-8ents  the  variations  in  weight  for  the  Orst  twenty  days.     Those 
^^^^^^H           observations  were  made  npon  one  hundred  healthy,  nursing  infants,  fifty 
^^^^^^H                                                                                                             and  fiftv  fe- 

Name, „-__ Date  of  Birth,   ^ JS9 

nmle6,at  the  Nursery 
and   Child's   Hospi- 
tal.    The   children 
were   weighed  daily           1 
during    the    period 
of  observation.   The 
average    weight    at 
birth  was  71  jwunds. 
The  curve  shows  a           I 
very  marked  losa  of 
weight  on  the  first 
day  and  a  slight  losa 
on  the  second  day, 
the  lowest  point  be- 
ing touched  at  the 
beginning    of    the 
third  day;  bat  from 
this  time  there  waa 
a  steady  gain.    The 
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Fia.  6.— Weight  curve  of  the  first  twenty  days. 

*n  ounces,  being  in  each  sex  exactly  eleven  per  coi 
n  eight  luindrcd  and  thirty-five  cases,  however,  i 
nentioned,  the  average  loss  was  niuc  and  a  half  ou 
irst  days  is  chiefly  due  to  the  discharge  of  the  meco 
n  part  from  the  excess  of  tissue  waste  over  the  nn 
ho  breasts.     After  the  third  day,  coincidejit  with  i 

arerage  initial   loss 
in   these  cases   was 
it  of  the  body  weight 
ncluding  those  above 
uces.     The  loss  of  the          . 
niuni  and  urine,  but  is     ^| 
triment  derived  from     ^^ 

m  ubundnut  secretion 

1 

^^^^^^B                                              *  These  are  made  bv  the  Howe  Scale  Companj, 
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of  milk,  there  is  a  steady,  daily  increase  iu  weight,     If  the  milk  is  very 
soantv  or  is  wanting  altogether,  the  loss  in  weight  continues. 

The  birth-weight  of  nursing  children  who  thrive  normally  is  regained 
on  the  average  on  the  tonih  day.  The  moat  frequent  deviation  from  the 
normal  curve  consists  in  a  continued  loss  or  stiitioiiary  weight  after  the 
third  day.  This  may  be  due  to  acute  illness,  such  as  bronchitis,  diarrhcea, 
pyemia,  or hffimorrhage,  but  iu  the  majority  of  cases  there  is  a  disturbance 
of  nutrition  from  improper  or  insufficient  food.  This  is  qnite  as  likely  to 
be  the  case  in  nursing  infants  as  in  those  who  are  artificially  fed.  Under 
these  circumstances  the  loss  may  continue  iudefiuitelyf  and  it  may  be  slow 
or  rapid  according  to  the  character  of  the  nursing  or  feeding. 

The  weight  curve  of  infants  who  are  artificially  fed,  even  though  they 
are  nlrong  and  vigorous  and  the  feeding  properly  dune,  rarL'ly  follows  for 
the  first  month  the  same  lines  as  that  of  nursing  infants.  We  usually 
gee  nn  initial  loss  which  is  about  the  same  as  in  nursing  infants,  then  a 
penod  of  nearly  stationary  weiglit  lasting  from  one  to  two  weeks.  After 
this  the  steady  regular  gain  begins,  and  is  quite  equal  to  that  of  nursing 
infants.  This  period  of  stationary  weight  is  to  be  expected  while  the 
infant  is  becoming  accustomed  to  his  new  food.  Tlie  chief  danger  at  this 
time  is  that  the  physician,  because  there  is  no  gain,  may  l)e  led  to  increase 
either  the  strength  or  the  quantity  of  the  food  so  rapidly  as  to  upset  the 
child's  digestion. 

There  an,^  cases  in  which  ail  excessive  loss  of  weight  during  the  first 
three  or  four  days  is  associated  with  an  elevation  of  teiiqjerature,  Imt 
without  any  other  evident  signs  of  disease.  Both  the  fever  and  the  rapid 
loes  in  weight  are  to  be  looked  upon  as  due  to  the  same  cause — inani- 
tion. This  will  be  more  fully  considered  in  the  chapter  devoted  to  that 
subject. 

Excessive  loss  in  weight  during  the  first  ft^w  days  from  any  cause 
whatsoever,  seriously  handicaps  an  infant  during  the  first  weeks  of  its 
life.  The  great  importance  of  this  has  not  been  sufficiently  appreciated. 
T-08S  in  weight  after  the  third  day  is  an  indication  for  food  in  addition 

that  derived  from  the  breast. 

[Weight  Curve  of  the  First  Year. — The  curve  of  the  accompanying 

irt  is  made  up  from  minplete  weight  charts  nf  one  hunda-d  healthy 
nnraing  infants  who  were  thriving  and  weighed  every  week,  and  the  in- 
complete charts  of  about  three  hundred  other  infants.  There  are  rt^pre- 
s«nteil  in  round  numbers  about  ten  thousand  obsen-ations  on  children 
under  one  year.  The  period  of  most  rapid  increase  is  during  the  first 
thret*  mnnth>!.  It  is  slowest  from  the  sixth  to  the  ninth  month.  This  curve 
is  not  to  l»e  reganled  as  a  normal  line,  like  ihi*  normal  lint*  of  the  temi>era- 
tare  chart,  but  as  an  average  line.  An  infant  who  is  at  birth  a  pound 
abore  the  average  may  keep  this  distance  above  the  line  for  the  whole 
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year;  another  weiji^hing  ono  pound  less  than  the  average  may  be  as  far 
below  it.  Girls  throughout  the  year  are  on  the  average  half  a  pounj 
lighter  than  boyp.  No  single  child  exactly  follows  the  line  all  the  way, 
but  it  is.  surprising  how  close  to  it  a  very  large  number  of  the  cases  come. 
In  artilicially-fed  infants — provided  the  feeding  is  properly  done — the 
curve  does  not  differ  essentially  from  that  of  breast-fed  infants,  excepting 
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Fio.  6.* — The  weight  curve  of  the  first  year. 


in  the  slower  gain  of  the  first  month,  although  this  difference  is  usually 
made  up  before  the  sixth  month  is  reached. 

At  the  end  of  the  first  year  tlie  average  child  weighs  nearly  three  times 
as  mucli  as  at  birth.  Perfect  health  during  tlie  firj*t  year  is  consistent 
only  with  a  steady  gain  in  weight.  A  child  may  not  always  gain  rapidly, 
but  it  should  gain  steadily,  and  if  it  doe^  not^  something  is  wrong.  AH 
the  conditions  surrounding  the  infant  should  be  investigated,  but  espe- 
cially the  food.  One  should  not  be  satisfied  unless  the  average  weekly 
gain  during  the  first  six  months  is  at  least  four  ounces.  In  the  second 
6ij[  months  it  may  be  slightly  less.  As  a  rule  a  child  who  gains  ri^ularly 
in  weight  is  thriving;  an  exception  must,  however,  be  made  in  the  case 
of  some  infants  who  are  fed  chiefly  upon  carbohydrate  foods. 

*  Blank  weight  ch&rta  are  made  by  Geo.  L.  Goodman  &  Co.,  Pearl  Streeti  Kew  York. 
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Weight  from  the  Second  to  the  Fifth  Year. — Comparatively  few  obser- 
▼atioDS  have  been  published  upon  the  weight  during  this  period.  From 
three  hundred  and  seventy-two  personal  observations  it  appears  tliat  the 
gain  IB  about  six  ponnds  during  the  second  year,  about  four  and  a  half 
daring  the  third  year,  and  about  four  pounds  during  the  fourth  year:  the 
actual  weights  are  given  in  the  large  table  (page  20).  During  this  period 
the  gain  is  rarely  steady  even  in  the  second  year.  With  most  children  it 
is  sloweat  or  tlie  weight  is  stationary  in  the  summer  months,  while  the 
most  rapid  increase  is  usually  seen  in  autumn.  Throughout  this  period 
the  girls  gain  in  about  the  same  ratio  as  boys,  but  remain  on  the  average 
nearly  one  pound  lighter.  During  almost  every  illness,  no  matter  of  what 
haracter,  the  gain  in  weight  ceases,  and  usually  tlicre  is  a  loss,  the  rapid- 
y  and  extent  of  which  are  somewhat  proportionate  to  the  severity  of  the 
attack;  but  it  is  always  much  more  rapid  in  diseases  of  the  digestive  tract 
than  in  any  other  form  of  illness. 

Weight  of  Older  Children,— The  weights  given  in  the  table  of  children 
from  five  to  fourteen  years  are  from  Bowditch.  Observations  were  made 
upon  children  of  American  parentage  in  the  public  schools  of  Boston — 
Qpou  4,327  boys  and  3,681  girls.*  It  is  to  be  remembered  that  these 
weighta  include  the  ordinary  clothing,  while  those  below  five  years  are 
without  clothing-t 

The  slowest  gain  b  from  the  fifth  to  the  eighth  year,  when  it  is  about 
four  pounds  a  year.  From  the  eighth  to  the  eleventh  year  it  rises  to  about 
six  pounds  a  year.  Up  to  the  eleventh  year  the  two  sexes  gain  in  about 
thfl  flame  ratio.     From  the  eleventh  to  the  thirteenth  year  the  girls  gain 


*  W.  T.  Porter  hns  pnblished  (1894)  obsenr&tioiis  made  opon  14,744  children  of  Amer- 
f«r«nt«ge  in  the  pnblio  schools  of  St  Louia.     His  flguros  show  quite  a  variation 
of  Bowditch.  and  are  18  follows : 


wan  WBOST. 


Klloa. 

Founds. 

KHna. 

19*66 

43-3 

18-76 

41-8 

21-67 

47-7 

20  82 

45-8 

33-91 

63-6 

32-71 

600 

36*08 

57-4 

3507 

5r.-i 

38-49 

«a-7 

27-43 

60-8 

81-36 

08-8 

39-03 

65*8 

88-45 

78-6 

33-17 

73-0 

85-96 

791 

38-29 

84-8 

40-34 

88-7 

48-12 

94*9 

47-35 

103-9 

46-90 

103-3 

53-10 

114-B 

50 '0*1 

1101 

f  The  average  weight  of  the  ordinarr  bouse  clothing  of  school  children,  according 
Bowditch.  i»  at  fire  years  3-8  pounds  for  both  scxee;  at  seven  years,  3*5  for  both 
;  at  ten  yean.  5*7  pounds  for  hoyn  and  45  pounds  for  girls ;  at  thirteen  years,  7*4 
for  boys  and  5-6  pound:*  for  girls;  at  sixtocn  years,  9'7  pounds  for  boys  and  8*1 
tor  ^lik    This  must  ba  deducted  £rom  weights  giveii  to  obtain  the  net  weight. 
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EEIGHT. 

Tho  figures  showing  the  height  at  difreront  ages  arc  given  in  the  fore- 
going tftble.  The  mcafiurementa  of  infants  at  birth  are  taken  in  about 
equal  numbers  from  the  recortls  of  tho  New  York  Infant  Asylum  and 
the  Sloane  Maternity  IIoHpital.     They  were  made  upon  full-term  infanta. 

Avemge  length  of  Sm  males 80 '61  inches  (53-5  cm.); 

211  females 20'47     "      (52-3    '•  ); 

•  **        442inf&nt« 20-54      "      (62-35"). 

The  most  rapid  gain  in  length  is  in  the  first  year.  During  this  period 
the  child  grows  on  an  average  a  little  over  eight  inches  (21  cm.).  This 
gain  is  usually,  but  not  always,  proportionate  to  the  increase  in  weight. 
During  the  second  year  the  average  increase  is  three  and  a  half  inches  (9 
cm.).  From  this  time  on  tho  rate  of  increase  is  quite  uniform  in  both 
eexes  until  the  eleventh  year,  it  being  between  two  and  three  inches  a 
jear. 

After  the  eleventh  year  in  girls  and  the  twelfth  in  boys  the  growth  is 
tDDch  more  rapid.  In  height  the  girls  exceed  the  boys  at  the  twelfth  and 
thirteenth  years  for  the  only  time  in  their  growth. 

In  the  figures  given  in  the  preceding  table  those  of  five  years  and  over 
are  taken  from  Bowditcli,  the  observations  being  made  upon  the  same 
children  as  those  whose  weights  were  taken.  The  observations  from  six 
months  to  four  years  inclusive  are  from  original  sources,  and  are  drawn 
from  about  five  hundretl  cascj^.  The  height  much  more  than  the  weight 
of  children  is  modified  by  hurciiitary  iufiuencea. 

Rachitic  children  during  infancy  and  early  childhood  are,  as  a  rule, 
shorter  than  others.  I  have  fre<|uently  measured  such  children  during 
the  third  year  who  were  six  inches  below  the  average  for  that  age.  The 
effect  of  malnutrition  upon  the  length  of  the  body  is  much  less  than  on 
the  weight. 


WTH  OF  THE  EXTREMITIES  AS  COMPARED  WITH  THE  TRCNK. 


At  birth  the  trunk  is  relatively  long  and  tlic  extremities  short.  Suh- 
fWquenlly  tlie  growth  of  the  extremities  is  much  more  rapid  than  that 
of  the  tnmk.  Thus  I  have  found  at  birth  the  length  of  the  lower  ex- 
tremities (measuring  from  the  anterior  superior  spine  of  the  ilium  to 
the  sole  of  the  fool)  to  be  forty-three  per  cent  of  the  length  of  the  body; 
At  five  years,  fifty-four  per  cent,  and  at  sixteen  years  sixty  per  cent.  The 
above  figures  are  from  one  hundred  and  fifty  observations,  which,  although 
not  numerous  enough  for  exact  percentages,  are  still  sufficient  to  give  a 
lerj  good  idea  of  the  general  relation  of  the  length  of  the  extremities  to 
that  of  the  bodv  aa  a  whole. 
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THE  HEAD. 

Circumference. — The  average  circumfcrcnoc  of  the  head  at  birth  in 
four  liundred  and  forty-8ix  full-term  infants  observed  at  the  Sloane 
Maternity  Hospital  and  New  York  Infant  Asylum  was  as  follows: 

Average  circamference  of  the  head,  2^1  males. .  13.90  inches  (3i5.5  cm.); 
••  "  "  "      215  females.  13.63     "      (34.5    "  ); 


Total, 


446  infants.  13.71 


(35.0    «  ). 

The  occipito-frontal  measureniejit  was  the  one  taken. 

Tlie  growth  of  the  head  is  most  rapid  during  the  first  year,  tlie  in- 
crease being  about  four  Inches  (10  cm,).  During  the  second  year  the 
increase  is  about  one  inch  ('J. 5  cm.).  From  the  second  to  the  fifth  year 
the  growth  is  slower,  being  only  about  one  and  a  half  inches  (4  cm.)  for 
the  three  years.  After  the  fifth  year  the  increase  in  the  circumference 
of  the  lu'iid  is  ver)'  slow   (st^»  tnhli"). 

Closure  of  the  Sutures. — The  main  sutures  of  the  cranium  are  not 
commonly  ossifiefl  before  the  end  of  the  sixth  months  aud  very  frequently 
some  mobility  may  l>e  detected  at  the  end  of  the  ninth  month.  Distinct 
separation  of  the  cranial  l»ones  after  birth  is  abnormal.  It  is  most  fre- 
quently seen  in  premature  and  in  syphilitic  infants. 

Closure  of  the  Fontanels. — The  jwsterior  fontanel  is  usually  ob- 
literated by  the  end  of  the  second  month.  The  anterior  fontAnel  un- 
der normal  conditions  closes  on  an  average  at  about  the  eighteenth 
month.  The  usual  variations  are  between  the  fourteenth  and  twenty- 
second  months.  At  the  end  of  the  first  year  the  fontanel  is  generally 
about  one  inih  in  diameter.  An  open  fontanel  at  the  end  of  the  second 
year  may  In.-,  ironsidered  abnormal.  The  closure  of  tlie  fontanel  is  not 
always  early  in  welJ-nourished  children,  nor  is  it  always  delayed  in  those 
suffering  from  malnutrition.  In  very  rare  cases  the  anterior  fontanel 
may  either  be  closed  at  birth  or  may  close  during  the  first  few  weeks  of 
life.  Closure  of  the  fontanel  by  the  middle  of  the  first  year  is  often  seen 
in  cases  of  arrested  cerebral  development.  This  indicates  a  serious  con- 
dition, usually  microcephalus.  Closure  of  the  fontanel  in  the  early 
months  of  the  second  year  may  be  due  to  the  slow  growth  of  the  brain 
in  a  child  suffering  from  general  malnutrition  but  otherwise  normal. 

In  children  with  ver}'  large  heads  who  exhibit  no  sign  of  rickets  the 
fontanel  is  occasionally  found  open  beyond  the  age  of  two  years.  By 
far  the  most  frequent  cause  of  delayed  closure  of  the  fontanel  is  rickets, 
in  which  condition  it  may  be  open  up  to  the  end  of  the  third  year.  A 
large  fontanel  is  one  of  the  striking  features  of  cretinism,  and  in  un- 
treated cases  is  often  seen  as  late  as  the  eighth  year  or  later.  In  infancy 
an  open  fontanel  with  a  marked  enlargement  of  the  head  should  at  once 
suggest  hydrocephalus.  There  is  an  hereditary  condition  in  which  the 
fontanel  remains  open  even  to  adult  life.    Two  such  cases  in  father  and 
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KB  were  shovn  me  by  Marie  in  Paris.     In  both  there  was  also  lack  of 
uion  between  the  two  portions  of  the  clavicle. 

Shtp«  of  the  Head. — The  deformity  which  results*  frnm  compresuion 
during  lal)Otir  iisunlly  disappears  by  the  end  of  the  first  month.  During 
tbe  finsi  year  tlie  head  often  liecomes  flattened  at  the  occiput  in  conse- 
qncnpe  of  the  childV  lying  too  much  uiK»n  the  back.  This  is  cajsily 
remedied  by  changing  it*  position.    A  slight  obliquity  of  tlie  head  may 


■^^rom  a  habitual  position  during  nursing  or  sleep.  A  marked  de- 
pBH  obliquity  is  sometimes  congenital,  but  usually  disappears  by  the 
Ifih  or  sixth  year. 

The  other  abnormities  in  the  shape  of  the  head  are  chiefly  due  to 

fU  and  hydrocephalus,  more  rarely  to  congenital  malformations  of 

They  will  be  considered  in  the  chapter  devoted  to  these  topics. 

Premature  ossification  of  the  sutures  of  the  cranium  occasionally  gives 

a  very  striking  deformity  of  the  head.     I  have  seen  two  cases 

ich  deformity  from  premature  ossification  of  the  sagittal  suture. 

heads  in  both  cases  were  very  narrow  and  long  in  the  antero-poste- 

dhuiieter.    The  forehead  was  narrow,  prominent,  and  slightly  pro- 
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jecting.  The  illustration  on  the  previous  page  shows  the  skull  of  one 
these  cases.  There  i#  a  complete  obliteration  of  the  sagittal  suture.  In 
thi^  case  there  wan  a  wide  reparation  of  the  ^utuxets  at  the  junction  of 
the  parietal  and  temporal  bones. 


THE  CUtST. 

The  figures  showing  the  circumference  of  the  chest  at  the  different 
periods  of  childhood  are  given  on  page  20.  The  measurements  up  to 
and  including  five  years  are  from  personal  obser^ationj*,  those  from  the 
sixth  to  the  sixteenth  arc  taken  from  Porter,  and  are  drawn  from  obser- 
vations on  31,371  school  children.  The  measurement  of  the  chest  is  that 
taken  midway  between  full  inspiration  and  expiration,  and  at  the  level  of 
the  nipplrs. 

In  the  newly-born  child  the  antero-posteriorand  the  transverse  diame* 
ters  of  the  chest  are  nearly  the  same.  As  age  advances,  the  transverse 
diameter  increases  very  much  more  rapidly,  so  that  the  outline  of  the 
chest  gradually  assumes  an  elliptical  shape,  which  it  maintains  during 
childhood. 

At  birth,  the  circumference  of  the  chest  is  about  one  half  inch  less 
than  that  of  the  head,  but  throui^hout  infancy  the  two  measurements 
are  nearly  the  same.  It  is  not  until  the  third  year  that  the  average  cir- 
cumference of  the  chest  exceeds  that  of  the  head.  According  to  Uffel- 
mann,  the  circumference  of  the  head  and  the  chest  are  the  same  until 
the  twenty-first  month  in  a  robust  child,  and  until  two  and  a  half  years 
in  an  average  child.  The  chest  measurement  in  infants  is  always  much 
modified  by  the  amount  of  fat ;  but,  after  making  due  allowance  for  this, 
a  large  chest  always  indicates  a  robust  child  and  a  small  chest  a  delicate 
one.  If  at  any  age  the  circumference  of  the  child's  chest  is  found  to  be 
below  the  average,  means  should  be  taken,  by  gymnastics  and  other- 
wise, to  develop  it. 

Deformities  of  the  thorax  result  chiefly  from  rickets,  sometimes  from 
empyema,  emphysema,  and  cardiac  disease;  in  older  children,  fr^in  lat- 
eral curvature  of  the  spine,  or  from  Pott's  disease.  A  peculiar  deformity, 
usually  conpronital,  but  sometimes  rachitic,  is  the  funnel-shaped  chest,  the 
Trickier-bruM  of  the  Germans.  It  consists  in  a  deep  pit-like  central 
depression  at  the  lower  end  of  the  sternum.     It  is  usually  permanent. 


■ 


THE  ABDOMEN. 

Throughout  infancy  the  circumference  of  the  abdomen  is,  as  a  rule, 
about  the  same  as  that  of  the  chest.  At  the  end  of  the  second  year 
the  measurements  of  the  head,  chest,  and  abdomen  are  very  often  identi- 
cal; after  this  time  the  chost  measurement  increases  much  more  rapidly 
than  the  other  two.     Marked  enlargement  of  the  abdomen  is  seen  in 
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my  varieties  of  chronic   intestinal  disorders.     It  is,  however,   moat 
rked  in  the  tympanites  which  so  constuntly  accompanies  rickets. 


MUSCULAR   DEVELOPMENT. 

The  first  vohintary  movements  are  usually  in  the  fourth  month,  when 
the  infant  deliberately  attempts  to  grasp  some  object  placed  before  it. 
During  the  fourth  mouth,  as  a  rule,  the  head  can  be  held  erect  when  the 

k trunk  is  supported.  In  many  infants  this  is  possible  in  the  early  part 
of  the  third  mouth.  At  seven  months  a  healthy  child  is  usually  able  to 
Bit  erect  and  support  the  trunk  for  several  minutes. 

In  the  ninth  or  tenth  month  are  usually  seen  the  first  attempts  to  bear 
the  weight  upon  the  feet.  At  ten  or  eleven  months  a  child  stands  with 
slight  assistance.  The  first  attempts  at  walking  are  commonly  seen  in 
the  twelfth  or  thirteenth  month.  The  average  age  at  which  children 
walk  freely  alone  has  been,  in  my  experience,  the  fourteenth  or  fifteenth 
month.  Quite  wide  variations  are  seen  iu  healthy  children.  Very  much 
depends  upon  the  surroundings.  I  have  known  infants  to  walk  at  ten 
months  and  many  others  not  until  seventeen  or  eighteen  months,  although 
showing  no  evidences  of  di^ase,  and  although  their  development  had  not 
been  retarded  by  previous  illness.  A  very  marked  difference  is  seen  in 
different  families  of  children  with  respect  to  the  time  of  walking. 

The  physician  is  often  consulted  because  of  ba<.'kward  muscular  devel- 
opment, most  frequently  because  the  child  is  late  in  walking.  General 
malnutrition,  or  any  other  severe  or  prolonged  illness,  may  postpone  for 
several  months  this  or  any  of  the  other  functions  mentioned.  When 
there  is  no  such  explanation  of  the  backwardness,  a  child  who  does  not 
bold  up  its  head,  sit  alone,  or  make  efforts  to  stand  or  walk  at  the  proi>er 
time,  should  be  submitted  to  a  careful  examination  for  a  cerebral  or  spinal 
paralysis,  bat  especially  for  rickets  which  is  tlic  most  frequent  explanation 
of  the  symptoms. 

Contrivances  for  teaching  infants  to  walk  are  unnecessary,  and  their 
effect  may  even  1^  injurious.  An  infant  should  be  allowed  the  greatest 
possible  freedom  in  the  use  of  its  limbs.  It  should  not  be  restrained 
from  walking  when  inclined  to  do  so,  nor  continually  urged  to  walk  when 
no  voluntary  attempts  are  made.  Nothing  short  of  mechanical  restraint 
will  prevent  a  healthy  child  from  walking  or  standing  when  it  is  strong 
enough  to  do  so. 


I 


DEVELOPMENT  OF  THE  SPECIAL  SENSES.* 

Sight. — The  newly-born  infant  avoids  the  light     Its  pupils  contract 
in  A  light  room,  and  if  a  bright  light  is  brought  before  the  eyes  they 


*  For  muij  of  the  fftctii  in  this  puragrAph  I  lim  indebted  to  Prejer's  The  Senses 
laod  tbe  Will,  Americsu  edition,  1888.  D.  Appleton  &  Co. 
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close.  During  the  first  few  weeks  the  iufant  indicates  by  ererj  sign  thai 
excBBsive  light  is  unpleasant  As  early  as  the  sixth  day  the  eyes  will 
Bometimes  follow  a  light  in  the  room,  and  the  child  may  even  turn  the 
head  for  this  purpose.  The  muscles  of  the  eyes  of  the  newly-born  infant 
act  irregularly  and  not  in  harmony.  Co-ordinate  action  for  general  pur- 
poses is  not  established  until  about  the  end  of  the  third  month.  Even 
after  this  time  inco-ordinate  action  is  occasionally  seen.  The  eyelids  also 
move  irregularly,  and  are  often  partly  separated  during  sleep.  The  cornea 
is  but  slightly  sensitive  daring  the  first  weeks.  In  Preyer's  child  it  was 
not  until  the  third  month  that  the  lids  closed  when  the  water  in  the  bath 
touched  the  Irishes  or  the  cornea.  The  recognition  of  objects  seen  is  usu- 
ally evident  in  the  sixth  month. 

It  is  important  that  the  room  iu  which  the  newly-born  child  is  placed 
should  he  darkened,  and  that  for  the  first  few  weeks  the  eyes  should  be 
protected  against  strong  light. 

Hearing. — For  the  first  twenty-four  hours  after  birth  infants  are 
deaf.  This  deafness  sometimes  persists  for  several  days.  It  is  believed 
to  be  due  to  absence  of  air  from  the  middle  ear  and  to  swelling  of  the 
mucous  membrane  which  lines  the  tympanum.  With  the  movements  of 
respiration,  air  gradually  finds  its  way  into  the  middle  ear,  and  the  swell- 
ing subsides  during  the  first  few  days.  After  this  the  hearing  gradually 
improves,  and  during  the  early  months  of  life  it  is  very  acute.  The  child 
Starts  at  the  slamming  of  a  door,  and  even  moderately  loud  noises  will 
waken  it  from  sleep.  By  the  end  of  the  second  month  it  will  sometimes 
turn  its  head  in  the  direction  from  which  the  sound  comes,  and  by  the 
end  of  the  third  month  this  will  usually  be  done,  Demme  found,  in 
observations  upon  one  hundred  and  fifty  infants,  that  the  voices  of  parenta 
were  recognimid  on  an  average  at  three  and  a  half  months. 

Not  only  are  the  ears  unusually  sensitive  to  sound  in  infancy,  bat 
the  impression  produced  upon  the  brain  is  often  marked — very  loud 
sounds  causing  great  fright,  and  sometimes  even,  it  is  reported,  conviil- 
flions. 

Touch. — Tactile  sensibility  is  present  at  birth,  but  is  not  highly  deyel- 
oped  except  in  the  lips  and  tongue,  where  it  is  very  acute  for  the  obvious 
necessity  of  sucking.  After  the  third  month  it  is  fairly  acute  over  the 
surface  of  the  bo<iy  generally.  Two  especially  sensitive  areas,  according 
to  Proyer,  are  the  forehead  and  external  auditory  meatus. 

Sensibility  to  painful  impressions  is  present  in  early  infancy,  but  very 
dull  as  compared  with  later  childhood. 

Temperature  is  also  distinguished.  This  recognition  is  especially 
acute  in  the  tongue.  A  young  infant  is  often  seen  to  refuse  to  take 
the  bottle  because  the  milk  is  only  a  few  degrees  too  cold  or  too 
warm. 

The  localization,  of  sensory  impressions  comes  later,  probably  not  much 
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before  the  middle  of  the  sixth  month,  and  is  Terj  imperfect  throughout 
the  first  year. 

Tute. — This  is  highly  developed,  even  from  birth.  According  to  the 
experiments  of  Eussmaul,  the  ability  to  distinguish  sweet,  sour  and  bit- 
ter, exists  in  the  newly-born  child — sweet  exciting  sucking  movements, 
&nd  bitter,  grimaces.  A  young  infant  detects  with  surprising  accuracy 
the  slightest  variation  in  the  taste  of  it^  food,  and  the  smallest  difference 
is  often  enough  to  cause  it  to  refuse  its  bottle  altogether.  Sweet  sub- 
stances are  always  easily  administered,  and  in  combination  with  sirups 
even  very  bitter  substances  can  be  given ;  but  to  aromatic  powders  and 
elixir:^  he  usually  objects. 

SntelL — Observations  npon  the  sense  of  smell  in  newly-born  infants 
ftre  few  and  not  altogether  conclusive.  Kroner's  experiments  appear  to 
•how  that  smell  is  present  in  the  newly  bom.  It  has  been  noted  to  be 
especially  acute  in  infants  bom  blind.  The  sense  of  smell  is  developed 
mach  later  than  the  other  senses.  Detection  of  fine  differences  in  odours 
is  not  acquired  until  qnite  late  in  childhood 


SPEECH. 

There  is  a  very  wide  variation  in  children  with  reference  to  the  time 
of  development  of  the  function  of  speech.  Girls,  as  a  rule,  talk  from  two 
to  four  mouths  earlier  than  boys.  Towards  the  end  of  the  first  year  the 
average  child  begins  with  the  words  "  papa,"  "  mamma."  By  the  end  of 
the  second  year  it  is  able  to  put  words  together  ia  short  sentences  of  two 
or  three  words.  Progress  in  speech  from  this  time  is  very  rapid,  each 
month  showing  great  improvement.  Names  of  persons  are  commonly  first 
acquired,  then  the  names  of  objects.  Next  to  this  the  verbs  are  learned, 
and  then  adverbs  and  atljectives.  Conjunctions,  prepositions,  and  articles 
follow  in  order,  and  last  of  all  the  personal  pronouns. 

If  a  child  of  two  years  makes  no  attempt  to  speak,  some  mental  defect 
may  usually  be  inferred. 

DENTITION. 

The  teeth  are  enclosed  at  birth  in  dental  sacs  which  are  situated  in 
the  gums.  Superficially  they  an*  covered  by  the  fiulinuu'ous  ct»nncctive 
thotue  and  the  mucous  membrane;  tlie  dental  sacs  rest  in  dcpre^ions  in 
the  alrwiliir  proc-ess  of  tl»e  jaw.  The  tooth  grown  in  length  mainly  as  the 
romlt  of  the  rulcitlcation  of  its  roots,  and  being  thus  fixed  l)elow,  it  pushes 
upward  towards  the  mucous  membrane.  This  growtli  undoubtedly  goes 
on  steadily  from  birth  until  the  tooth  pierce,-*  the  gum. 

The  deciduous  or  milk  teeth  are  twenty  in  numljer.  The  time  at 
which  they  appear  is  subject  to  considerable  variation  even  under  normal 
conditions.  The  following  is  the  order  and  the  average  time  of  appear- 
ance of  the  different  teeth : 
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(1)  Two  lower  central  incisors. 6  to  9  montha. 

(2)  Pour  upper  incisors 8  *'  13       " 

(3)  Two  lower  lateral  incisors  and  four  anterior  molars.  12  **  16       ** 

(4)  Pour  canines. 18  "  24       " 

(5)  Pour  posterior  molars 24  "  30       •• 

At  1   year  a  child  should  hare 6  teeth. 

AtU    "  u  u         a    13     u 

At2    years       «  «         "    16     " 

At2i     "  "  "         "    20     *• 

Quite  wide  variations  on  both  sides  of  the  average  are  common,  and 
are  not  always  easy  of  explanation.  In  many  cases  it  seems  to  be  a  family 
idiosyncrasy,  since  in  the  different  members  of  a  family  the  teeth  are 
apt  to  appear  at  about  the  same  time.  I  know  one  family  in  which  no 
less  than  three  members  of  three  successive  generations  were  bom  with 
teeth,  and  in  most  of  the  other  members  the  first  teeth  appeared  in  the 
third  or  fourth  month.  The  order  in  which  the  teeth  appear  is  much 
more  regular  than  the  time  of  their  appearance.  Slight  variations  are 
exceedingly  common,  but  marked  irregularities  in  the  order  of  the  appear- 
ance of  the  teeth  are  the  rule  in  idiotic  children  or  those  suffering  from 
slighter  mental  defects. 

The  teeth  may  pierce  the  gum  without  any  local  manifestations.  Very 
frequently,  however,  just  before  a  tooth  comes  through  there  is  noticed  a 
moderate  swelling  and  redness  of  the  mucous  membrane  of  the  gum  over- 
lying it,  and  to  a  slight  degree  this  may  affect  the  general  mucous  mem- 
brane of  the  mouth.  This  condition  may  be  accompanied  by  a  little  fret- 
fulness  and  increased  salivation,  or  both  of  these  may  be  entirely  wanting. 
These  symptoms  usually  disappear  when  the  tooth  has  pierced  the  gum. 
The  symptoms  of  difficult  dentition  will  be  discussed  in  connection  with 
Diseases  of  the  Mouth. 

Infants  may  be  bom  with  teeth ;  this  is,  however,  an  exceedingly  rare 
occurrence.  It  is  almost  invariably  one  of  the  lower  central  incisors  that 
is  present.  In  case  this  interferes  with  nursing,  or  if  it  is  very  loosely 
attached  to  the  gum,  it  should  be  extracted,  but  under  other  circumstances 
it  should  be  allowed  to  remain,  siuce,  if  it  is  removed,  a  second  tooth  is 
not  likely  to  appear  in  its  place  in  the  first  set  It  is  not  at  all  uncommon 
for  the  first  teeth  to  appear  in  the  fourth  month.  Such  teeth,  in  my 
experience,  do  not  usually  differ  in  character  from  those  appearing  later, 
unless  they  are  in  children  who  are  syphilitic.  .  Syphilitic  children  are 
rather  prone  to  early  dentition,  and  under  such  circumstances  rapid  and 
early  decay  is  likely  to  take  place.  Nursing  infants  are,  as  a  rule,  a  little 
earlier  in  their  dentition  than  those  artificially  fed. 

Delayed  dentition  is  usually  due  to  rickets.  However,  in  many  healthy 
infants  no  teeth  appear  before  the  tenth  month ;  and  I  have  occasionally 
seen  the  first  ones  at  thirteen  months  in  those  who  seemed  perfectly 
healthy  and  showed  no  other  evidence  of  rickets.    On  the  other  hand,  it 
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is  by  no  means  invariable  that  dentition  is  late  in  rachitic  children. 
The  latest  dentition  is  seen  in  cases  of  cretinism.  In  such  children  it 
is  not  rare  for  the  first  teeth  to  appear  a^  late  as  the  eighteenth  month. 
I  have  seen  one  child  two  ye^rs  old  with  but  two  ttieth.  As  a  rule, 
dentition  and  ossification  of  the  bones  of  the  head  go  on  in  a  corre- 
sponding manner;  where  one  is  early  the  other  is  likely  to  be  rapid,  and 
conversely. 

Provided  an  infant  is  well  nourished  and  thrives  properly  for  the  first 
six  or  eight  months,  the  eniption  of  the  teeth  is  likely  to  go  on  steadily 
after  this  time^  even  tJiough  the  child  may  later  have  chronic  indigestion 
or  j*uffer  from  extreme  malnutrition  from  any  cause  excepting  rickets. 
If.  however,  the  s^Tnptoms  of  malnutrition  date  from  birth,  dentition  is 
almost  invariably  delayed.  It  is  often  a  matter  of  very  great  surprise  to 
see  children  who  are  markedly  emaciated  as  a  result  of  chronic  indiges- 
tion or  ileo-colitis  and  yet  go  on  cutting  their  teeth  regularly.  I  once 
had  undt'r  my  care  a  delicate  infant  of  sixteen  months,  whose  body  length 
wan  Iwcnty-cight  inches  and  whose  weight  was  less  than  nineteen  pounds 
— almost  exactly  what  they  had  been  eight  months  previously — and  yet 
he  had  thirteen  good  teeth. 

Eruption  of  the  Permanent  Teeth. — The  first  to  appear  are  the  first 
molars,  which  usually  come  in  the  sixth  year,  and  hence  the  name  six- 
jear-old  molars,  which  is  applied  to  them.  These  appear  posterior  to  the 
second  molars  of  the  first  set.  The  following  table  from  Forchheimer 
giTes  tho  average  time  of  the  appearance  of  the  second  teeth: 

First  molars 6  years. 

iDciaors 7  to   8     " 

Biciupids 9  "  10     " 

Canine* 12  •*  14     " 

Second  molara. 13  "  15     " 

Third  molars. 17  **  35     ** 


The  incisors  and  canines  replace  the  corresponding  teeth  of  the 
first  set.  The  eiglit  bicuspids  take  the  place  of  the  eight  molars;  of  the 
first  sot.  The  molars  of  the  permanent  set  appear  back  of  the  bicuspids^ 
room  being  made  for  them  by  the  growth  of  the  jaw.  As  they  grow 
and  pnsh  upward  they  cause  atrophy  of  the  roots  of  the  first  teeth, 
and  gradually  cut  off  their  blood  supply,  so  that  they  lo<5sen  and 
faU  out. 

The  place  of  dentition  as  an  etiological  factor  in  the  diseases  of  in- 
fancy will  be  considered  in  the  chapter  on  Ditticult  Dentition. 


CHAPTER  III. 
PECULIARITIES  OF  DISEASE  IN  CHILDREN. 

ly  many  particnlars  disease  in  children  differs  from  that  of  later  life. 
These  differences  relate  to  etiology,  pathology,  symptomatology,  diagno- 
sis, and  prognosis.  The  greatest  contrast  to  adult  life  is  presented  by  in- 
fancy and  early  childhood.  After  seven  years,  children  in  their  diseases 
resemble  adults  more  than  they  do  infants. 

ETIOLOGY. 

1.  Inhezitanoe  is  an  important  factor.  The  disease  most  frequently 
transmitted  directly  is  syphilis.  Occasionally  tuberculosis  and  other  in- 
fectious diseases  have  been  conveyed  directly  from  the  mother  to  the 
child.  In  cases  where  no  distinct  disease  is  transmitted,  children  may 
inherit  from  parents  constitutional  tendencies,  or  a  diathesis  which  may 
manifest  itself  in  infancy,  or  in  some  cases  not  until  later  childhood. 
Under  this  head  wo  may  place  the  influence  of  rheumatism,  gout,  the 
Yarious  neuroses,  and  possibly  alcoholism  and  insanity.  In  consequence 
of  these  conditions  in  parents,  the  child  may  inherit  no  definite  disease, 
bnt  simply  a  vitiated  constitution. 

2.  HalformatioiLS  must  be  considered,  particularly  in  the  first  two 
years  of  life.  The  most  important  of  these,  from  a  medical  standpoint, 
are  those  of  the  heart,  brain,  and  Vidney.  The  various  malformations  of 
the  mouth,  nose,  bladder,  rectum,  and  genital  organs  belong  more  particu- 
larly to  the  domain  of  surgery. 

3.  The  Diseasei  or  Accidenti  Connected  with  Birth. — Some  of  these  are 
distinctly  traumatic,  like  the  meningeal  hitinorrhagea.  A  very  large  clasi 
are  the  infections  processes  in  the  newly  bom.  Infection  usually  takes 
place  through  the  umbilical  wound,  more  rarely  through  the  skin  or 
mucous  membranes.  This  class  includes  pytemia,  with  its  varied  lesions 
in  the  brain,  lungs,  and  serous  membranes,  erysipelas,  ophthalmia,  and 
tetanus.  In  the  class  of  infectious  diseases  may  also  be  included  many  of 
the  varieties  of  pulmonary  and  intestinal  diseases  in  the  newly  born,  and 
probably  also  some  of  the  ha^morrhagic  affections. 

4.  Conditioni  Interfering  with  Proper  Growth  and  DeTelopment — 
These  are  among  the  largest  etiological  factors  in  the  diseases  of  infancy. 
They  are  improper  food  or  feeding,  unhygienic  surroundings,  and  neglect. 
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These  may  cause  specific  diseases,  like  rickets  or  scurvy^  or  may  lead  to  a 
condition  of  general  malnutrition  or  marasmus.  In  tbia  way  they  become 
most  important  predisposing  factors,  in  infancy,  to  the  acute  diseases  of 
the  gastro-enteric  tract,  and  later  in  childhood,  to  functional  nervous  dis- 


6.  IniiBotioiL — This  has  already  been  mentioned  as  an  important  factor 
in  diaeasea  of  the  newly  born.  The  number  of  diseases  in  later  life  di- 
rectly traceable  to  this  is  very  large,  and  is  constantly  increasing.  Under 
this  head  should  be  included  not  only  the  well-known  classes  of  infectious 
and  contagious  diseases,  but  also  a  very  large  number  of  varieties  of  infec- 
tion which  as  yet  have  not  been  differentiated,  and  the  nature  of  which 
is  but  imperfectly  understood. 

SYMPTOMATOLOGY  AND  DIAGNOSIS. 

In  older  children  the  symptoms  of  disease  are  very  much  the  same  as 
in  adults,  and  similar  methods  of  examination  may  be  employed.  What 
is  really  peculiar  to  children  belongs  especially  to  the  first  three  years  of 
life,  before  speech  has  developed.  During  this  period  the  chief  and  al- 
most the  sole  reliance  of  the  physician  must  be  upon  the  objective  signs 
of  the  disease.  It  is  not  so  much  that  diseases  in  early  life  are  peculiar, 
as  that  the  patients  themselves  are  peculiar. 

Two  fundamental  facts  are  always  to  be  kept  in  mind  :  First,  that  the 
eommoQ  pathological  processes  are  comparatively  few,  being  chiefly  of 
the  gastro-enteric  tract,  the  lungs,  and  the  brain,  but  that  the  variations 
in  clinical  types  are  almost  endless;  the  second  is,  that  in  infante,  on 
account  of  the  susceptibility  of  the  nervous  system,  functional  derange- 
nentB  are  often  accompanied  by  very  grave  symptoms,  and  may  even 
prove  fatal  in  twelve  or  twenty-four  hours,  or  there  may  be  speedy  and 
complete  recovery  after  very  alarming  symptoms.  In  many  of  these 
CMOS  the  symptoms  are  so  indefinite  that  an  exact  diagnosis  is  impossible 
during  life,  and  even  the  autopsy  may  throw  but  little  light  upon  them. 
At  the  bedside  it  is  of  great  assistance  to  the  physician  if  he  can  keep 
in  mind  the  most  frequent  forms  of  acute  disease  that  are  likely  to  be 
tool  with.  In  the  first  group,  including  those  which  are  very  common, 
may  be  placed  acute  indigestion  and  ileo-colitis,  bronchitis,  pneumonia, 
pharyngitis,  and  tonsillitis;  in  the  second  group,  including  those  which 
are  not  quite  so  common,  may  be  placed  otitis  and  the  acute  infectious 
dtseases — measles^  scarlet  fever,  diphtheria,  influenza,  and  malaria;  in 
I  the  third  group,  including  the  rarer  forms  of  acute  disease — meningitis, 
j  tuberculosis,  rheumatism,  and  diseases  of  the  kidneys.  Under  all  circum- 
I  atancea,  the  season,  and  the  nature  of  the  prevailing  epidemic,  if  one 
^—.esiata,  are  to  be  considered. 

^B       In  the  examination  of  a  sick  infant  quite  a  different  method  is  to  he 
^^  followed  from  that  pursued  with  adults.  Much  information  is  to  be  gained 
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from  a  history  carefully  taken  from  an  intelligent  mother  nr  nurse, 
much  more  fnttn  a  clo»e  observation  of  the  child,  wliether  asleep  or 
awake,  quiet  or  crying. 

The  History. — In  view  of  the  fact  that  Init  little  information  can 
be  had  from  the  patient,  none  at  all  in  most  etises,  it  is  important  to 
obtain  from  the  mother  or  nurse  as  full  and  complete  information  as 
possible.  A  good  history  carefully  obtained  from  an  intelligent  mother 
or  nurse,  put*  the  physician  in  possession  of  a  fund  of  information 
about  the  patient  which  is  of  the  greatest  value,  not  only  in  arriving 
at  a  diagnosis  in  the  illness  for  which  he  is  consulted,  but  is  exceed- 
ingly lielpfid  in  the  future  management  of  the  ehild.  He  may  thus 
know  the  individual  pet:uliaritit*s  and  special  pathological  tendencies. 
The  laity  att-aeh  great  importance,  and  justly  so,  to  advice  from  the 
physician  who  "knows  the  child's  constitution."  Such  a  history  should 
be  taken  at  the  first  opportunity  after  the  physician  is  placed  in  charge 
of  a  child,  and  with  note  twok  in  hand,  or  half  its  value  will  he  lost. 

Family  History, — This  should  begin  with  the  parents,  going  farther 
back,  if  possible,  in  many  cfls<»s  of  hereditary  disease.  One  must  know 
regarding  tuberculosis,  syphilis,  rheumatisnt,  or  alcoholism,  the  gen- 
eral vigour  of  constitution  and  physical  condition  of  both  father  and 
mother.  Health  during  pregnancy  and  previous  miscarriages  are  im- 
portant facts  in  the  mother's  history.  One  should  know  the  numl>er 
of  other  children  living  and  their  general  health,  the  number  dead  and 
from  what  causes.  A  knowledge  of  the  surroundings  in  which  the  child 
has  lived  may  be  necessary  to  appreciate  the  chances  of  exposure  to 
tuberculosis,  malaria,  ami  many  other  forms  of  infection. 

Patient's  Previous  History. — This  should  begin  with  birth.  One 
should  inquire  whether  the  child  was  premature  or  l)orn  at  term,  regard- 
ing the  character  of  the  labour,  whether  natural  or  instrumental,  tedious 
or  complicated,  the  condition  and  vigour  of  the  child  at  birth,  primary 
respirations,  early  convulsions,  and  the  nutrition  during  the  early  days. 
Next  the  methods  of  feedin;,^  should  be  taken  up — how  long  entirely 
and  how  long  partly  breast  fe<l,  the  date  of  weaning  and  the  form  of 
artificial  feeding  then  employed.  If  the  patient  is  an  infant,  and  tlie 
problem  presented  is  one  of  its  nutrition,  all  the  reliable  data  relating 
to  tile  feeding  should  he  obtained,  even  to  the  minutest  detail.  This 
may  l>e  wearisome  and  consume  time,  but  in  no  other  way  can  one  appre- 
ciate the  conditions  present.  The  beet  idea  of  the  child's  growth  and 
development  may  be  obtained  from  a  w<?ight  rec<ird  if  one  has  been 
kept  If  not  available,  one  must  depend  upon  general  statements  as 
to  how  the  child  thrived  at  different  periods.  The  date  of  the  appear- 
ance of  the  first  teeth  and  the  time  and  the  order  in  which  the  teeth 
came,  are  significant.  The  general  muscular  development  may  be  best 
determined  by  learning  when  the  child  could  first  hold  the  head  erect, 
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sit  alone  upon  the  fioor^  bear  the  weight  upon  the  feet,  creep  or  walk 
alone;  the  mental  development,  by  learning  as  to  early  recognition  of 
mother  or  nurse,  knowing  the  bottle,  understanding  the  meaning  of 
words,  speaking  in  words  or  sentence*.  The  muscular  and  mental  devel- 
opment of  a  normal  ohild  duriii^^  tli*;  first  two  years  is  a  subject  with 
which  the  physician  jihould  be  familiar  if  he  would  detect  early  those 
differences,  often  slight  at  this  age,  in  children  whose  development  is 
backward  owing  to  cerebral  li*sion». 

Ail  previous  attacks  of  acute  illness  of  whatever  character  should  be 
noted,  particularly  the  infectious  diseases — measles,  scarlet  fever,  diph- 
theria, pertussis,  and  influenza — with  dates  and  details  as  to  duration, 
aeTcrity,  and  complications.  One  should  learn  whether  the  child  is  espe- 
cially prone  to  disorders  of  digestion  or  those  of  the  respiratory  system. 
Under  the  former  head  are  included  early  difticulties  in  feeding,  acute 
attacks  of  indigestion,  diarrhoea,  or  dysentery,  also  chronic  disturbances 
of  the  stomach  or  bowels;  under  the  latter  head,  frequent  catarrhal  colds, 
earache  or  otitis,  catarrhal  croup,  bronchitis,  pneumonia,  or  pleurisy. 
Other  points  to  be  investigated  relate  to  attacks  of  tonsillitis,  operations 
for  the  removal  of  hypertrophied  tonsils  or  adenoids,  and  previous  dis- 
orders of  the  nervous  system.  In  infants,  particularly  important  are 
ejctrenie  restlessness,  insomnia,  convulsions,  attacks  of  night  terrors; 
in  those  who  are  older,  hysterical  manifestations,  epilepsy,  or  chorea. 
Finally,  one  should  know  the  date  of  successful  vaccination.  Inquiry 
should  also  be  made  concerning  any  recent  exposure  to  infection  in  the 
community,  school,  or  home. 

Present  Illness, — One  should  first  note  the  chief  complaints  as  stated 
bjr  mother  or  nurse.  It  is  important  to  obtain  as  definite  statements  as 
poeeible  as  to  the  time  when  the  child  was  quite  well,  and  whether  the 
onset  ot  the  illness  was  abrupt  or  gradual,  and  with  what  particular 
BjiDptoms.  In  all  digestive  disorders  one  should  know  exactly  concerning 
the  child's  food  at  the  time  of  the  onset,  its  quantity,  character,  and 
preparation ;  also  any  recent  change  in  diet,  the  presence  or  absence  of 
vomiting,  and  the  condition  of  the  bowels,  whether  loose  or  constipated, 
the  frequency  and  character  of  the  stools.  General  questions  as  to 
whether  the  bowels  are  regular  or  the  stools  normal  are  of  no  value,  since 
the  informant  often  is  not  capable  of  judging  correctly. 

Xen'ous  symptoms,  like  the  others,  shoidd  be  elicited  in  response  to 
direct  questions  regarding  sleep,  restlessness,  moaning,  crying  out,  or 
other  evidences  of  pain,  excitement,  delirium,  or  convulsions,  or  unnatu- 
ral drowsiness.  In  any  acute  illness  other  important  symptoms  are  fever, 
•vesting,  dyspnoea,  cough,  hoarseness,  nasal  discharge,  and  the  amount 
uid  c*>mpo!iition  of  the  urine. 

The  Examination.— With  infants,  quite  a  different  method  should  be 
followed  from  that  pursued  with  adults.    It  may  well  begin  with : 
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General  Inspection.- — What  is  learned  in  this  way  will  depend  almost 
entirely  upon  the  acut^ness  of  observation  of  the  physician,  but  much 
that  is  of  value  can  be  ascertained  before  the  clothing  is  removed  for  the 
physical  examination  by  t^imply  watching  the  patient,  whether  asleep  or 
awake,  for  several  minutes.  In  acute  disease,  the  following  points  should 
be  noted  especially : 

1.  Nutrition  and  general  development:  whether  the  child  is  well 
nourished  or  the  features  pinched  and  wasted. 

2.  The  facial  expression :  whetJier  it  is  bright  and  intelligent  or  dull 
and  stupid,  peaceful  or  anxious,  quiet  or  disturbed,  and  whether  the 
features  are  contracted  from  time  to  time,  as  if  from  pain. 

3.  The  character  of  the  respiration :  whether  it  is  rapid  or  slow,  easy 
or  difficult;  whether  there  is  nasal  obfitructiou,  as  indicjit^d  by  snoring 
and  mouth-breathing,  suggesting  in  infants  acute  rhinitis,  syphilis,  or 
retro-pharyugeal  abscess;  in  older  children,  rliphth(?ria,  scarlet  fever,  or 
adenoids.  Marked  dyspnoea  is  usually  accompanied  by  active  dilatation 
of  the  alse  nasi. 

4.  The  posture:  whether  the  child  lies  upon  the  beck,  side,  or  face; 
whether  the  head  is  drawn  back  with  general  flexion  of  the  extremities 
as  in  meningiti.4. 

6.  The  nervous  condition:  whether  the  child  is  restless,  excitable,  or 
drowsy  and  apathetic;  if  asleep,  the  nature  of  the  sleep  should  be 
observed. 

6.  The  color  of  the  skin  of  the  face:  whether  pale  or  cyanotic;  and 
the  lips,  whether  fissured  or  excoriated. 

7.  The  amount  of  prostration :  a  practised  eye  can  usually  tell  with 
older  children  whether  the  condition  is  grave  or  not,  but  infanta  not 
infrequently  deceive  even  the  most  experienced  observer. 

8.  The  cry:  in  conditions  of  restlessness  or  irritability,  much  infor- 
mation may  be  obtained  from  ita  character.  It  is  important,  but  not 
always  easy,  to  determine  whether  a  child  cries  from  fright,  as  at  the 
approach  of  a  stranger,  from  nervousness  or  bad  training,  from  gen- 
eral irritability  which  may  come  from  any  acute  disease,  or  from  actual 
pain.  The  cry  of  fright  is  usually  evident,  because  it  comes  with  the 
physician's  approach  and  cerises  wlu^n  he  goes  away.  Children  of  highly 
neurotic  parents  and  those  who  have  been  much  indulged  and  badly 
trained  will  often  crj'  when  anything  out  of  the  usual  routine  occurs. 
The  cry  of  pain  may  be  very  distinctive;  it  may  be  sharp  and  acute  and 
accompanied  by  some  attempt  at  localization,  as  when  a  chihl  puts  his 
hand  to  an  inflamed  part,  but  in  infancy  the  pain  of  acute  inflammation 
is  often  indicates!  only  by  general  rcstlcssnei:s  and  irritability.  This  is 
frequently  true  of  acute  otitis.  The  cry  of  pain  is  usually  accompanied 
by  contraction  of  the  features  and  other  evidences  of  distress. 

The  crV^'of  $ome  diseases  is  quite  cbaracteristiCj  as  the  short,  catchy 
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of  acute  pneumonia  or  bronchiiis;  tlie  hoarse  cry  of  laryngitis, 
whether  caturrtud,  membranous,  or  syphilitic;  the  feeble  whine  of  ex- 
treme exhaustion  or  marasmus;  the  moaning  cry  of  intestinal  disease; 
and  the  sharp  cry  of  a  child  with  scurvy  whenever  its  bed  or  body  is 
touched. 

Measurements. — These,  though  of  greatest  value  in  uhrauic  diseasetf, 
particularly  disturbances  of  nutrition,  may  bo  of  assistance  also  in  acute 
conditions.  The  important  measurements  are  (he  circumference  of  the 
head,  chest,  and  body  length.  Tlie  circumference  of  the  abdomen  is  at 
times  important,  but  varies  so  much  with  the  degree  of  dintention  that 
it  is  not  significant  as  to  the  general  development.  The  measurements 
and  weiglit  furnish  reliable  data  wliich  are  not  only  of  assistance  in  the 
diagnosis  of  existing  disease^  but  if  recorded  are  useful  for  future  com- 
pAfison. 

In  taking  the  circumference  of  the  head  the  largest  nieasuremept 
(over  the  occipital  and  frontal  eminences)  is  preferable.  The  measure- 
ment of  the  chest  is  usually  taken  over  the  nipples.  The  body  length 
of  infants  is  beii^t  taken  with  a  tape  as  the  child  lies  upon  his  back  upon 
m  table  or  a  firm  l)ed.  For  older  children,  a  special  measuring  stick  ia 
convenient 

To  estimate  properly  the  significance  of  measurements  they  should 
be  compared  with  the  normal  averages  and  with  each  other.  It  should 
be  remembered  that  the  head  is  normally  larger  tlian  the  chest  until  near 
the  end  of  the  second  year;  after  this  time,  with  a  normal  development, 
the  chest  should  be  larger.  Any  great  disprr>ju)rtion  l)etween  the  size 
of  the  head  and  chest  is  suggestive  of  disease.  The  large  head  and  the 
small  chest  belong  especially  to  rickets.  The  measurements  form  impor- 
tant means  of  recognizing  early  such  abnormalities  as  cretinism  and 
adiondroplasia,  the  variations  often  being  marked  before  the  other  symp- 
toms are  prominent.  One  who  forms  the  habit  of  taking  regular  meas- 
orements  soon  appreciates  the  variations  from  the  normal,  and  gains 
great  assistance  from  these  data.  Such  a  record  made  from  year  to 
year  in  children  whose  development  is  in  any  way  abnormal  is  of  great 
value  in  indicating  what  should  be  done  in  the  way  of  esercise  to  correct 
faulty  conditions. 

Viial  Signs — pulse,  respiration,  and  temperature. — ^The  significance 
of  these  signs  is  not  to  be  measured  by  adult  Btandards,  since  the  suscepti- 
ble nervous  system  of  infants  and  very  young  children  greatly  exaggeriUes 
their  reaction  to  all  forms  of  acute  infection. 

The  rate,  regularity,  quality,  and  tension  of  the  pulse  should  be  noted. 
In  yoimg  children,  the  rate  of  the  pulse  is  of  less  importance  thap  iti 
force  and  quality.  A  slow,  irregular  pulse  is  always  significant^  and 
•boold  suggest  meningitis  or  brain  tumor;  an  irreg^Uar . pulse,  when 
rapid,  has  no  special  significance.     The  pulse  r^t^js  much  increased 
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from  slight  disturbances;  the  approach  of  the  stranger  or  the  examina- 
tion by  the  physician  may  cause  it  to  rise  20  or  30  beatfi.  In  acute 
disease,  a  pul^  rate  of  150  is  common,  and  170  or  180  is  often  seen 
where  other  i^ymptoms  are  not  particularly  i«evere. 

The  rate,  depth,  and  rhythm  of  res^piration  i^hould  l>e  noted.  The 
last  often  cannot  be  determined  except  by  attentively  watching  the  child 
for  several  minutes.  In  premature  and  very  young  infants  a  rather 
marke*!  irregularity  may  be  ^een,  often  approaching  the  Cheyne-Stokes 
type.  It  is  not  to  be  taken  as  indicating  a  cerebral  lesion,  but  seems 
rather  to  be  due  to  the  fact  that  the  respiratory  centre  is  not  yet  fully 
able  to  control  the  movements.  Rei*piration  of  this  trpe  is  seen  only 
during  the  first  weeks  of  life.  Irregularity  of  rhythm  at  other  times 
should  suggest  cerebral  disease,  usually  meningitis.  The  respiration  rate 
is  proportionately  greater  in  infants  than  in  adults.  In  acute  disease* 
of  the  lungs  it  not  infrequently  rises  to  70  or  80,  and  occasionally  it  may 
be  over  100  a  minute.  The  rate  is  generally  in  proportion  to  the  extent 
of  the  pulmonary  lesion. 

The  temperature  of  infants  and  very  young  childnm  should  l>e  taken 
in  the  rectum,  since  groin  or  axillary  temperatures  are  untrustworthy 
and  those  in  the  mouth  difficult  to  obtain.  Imnietliately  after  birth  the 
temj>erature  of  the  child  is  about  the  same  as  that  of  the  mother,  or  a 
little  higher.  It  falls  from  1°  to  3*"  F.  in  the  course  of  the  first  few 
hours.    Soon  it  again  rises  to  98.5**  or  09**  F. 

From  a  large  numl>cr  of  personal  observations  upon  healthy  infants, 
I  have  found  that  the  rectal  temperature  under  normal  conditions  varies 
between  1)8°  and  99.5*  P.;  occasionally  the  range  may  be  as  wide  as 
97.5**  to  lOO.S"  F.  in  apparently  perfect  health.  The  heat-regulnting 
centre  in  the  brain  acts  only  imjwrfectly  in  the  young  infant,  and  slight 
causes  are  enough  to  disturb  the  temperature. 

The  temperature  in  infanta  is  alway.^  higher  than  from  corresponding 
causes  in  adults.  Moreover,  very  high  temperatures  may  be  met  with  in 
cases  not  serious,  and  not  infrequently  wlien  no  explanation  can  be 
found  even  after  thorough  examination.  In  such  cases  the  temperature 
seldom  remains  at  a  high  point  for  more  than  a  few  hours.  It  is  a 
continuous  high  temperature  rather  than  a  single  rise  which  is  significant 
of  disease  in  infancy.  Nothing  is  more  perplexing  to  the  young  practi- 
tioner than  the  frequency  with  which  a  liigh  temperature  is  seen  in 
infants  in  cases  of  comparatively  mild  illness. 

It  is  common  in  chronic  wasting  diseases,  in  delicate  infants  and  in 
those  prematurely  bom,  to  find  the  temperature  one  or  two  degrees  below 
the  normal ;  95®  and  96**  F.  are  of  almost  daily  occurrence  in  hospitals, 
and  much  lower  ones  are  not  rare.  Daily  observations  should  be  made 
with  the  thermometer  in  such  conditions,  just  as  in  fever. 

Puzzling  and  apparently  alarming  temperatures  are  seen  in  infants 
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as  a  result  of  the  application  of  artificial  heat.  In  one  of  my  patients, 
an  infant  two  days  old,  n  temperature  of  107**  F.  was  caused  by  the 
close  proximity  of  two  large  hot-water  bags  placed  in  the  baby's  basket. 
The  younger  and  feebler  the  child  the  mnre  readily  are  such  temperatures 
produced. 

Muscular  and  Menial  DevcJopmnit. — The  general  musctilar  develop- 
ment is  determined  by  seeing  how  well  the  nliild  cim  hold  up  its  head, 
sit  alone,  stand,  or  walk;  the  mental  development  in  young  infants?  by 
the  intelligence  of  expression,  the  manner  in  whit'h  they  respond  to 
atiniuli,  the  recognition  of  objects,  fright  at  strangers,  etc.;  later  in  the 
first  year,  by  the  use  of  their  hands,  their  understanding  of  speech,  and 
tbeir  ability  to  pronounce  words. 

Local  Examinatum. — For  the  purpose  of  making  a  complete  routine 
examination  of  an  infant  the  entire  clothing,  with  the  exception  of  the 
napkin,  should  be  removed,  mul  I  be  infant  placed  preferably  upon  the 
nurseV  lap  npon  a  blanket.  With  older  children  the  clothing  may  be 
removed  and  the  l)ody  examined,  one  part  at  a  time,  but  with  all  children 
it  iaefi6ential  tiiat  the  e-\amiiiati(iii  \><*.  complde.  A  warm  r<M»m  is  indis- 
pensable, and  a  table  covered  with  a  Idanket  in  many  respects  better 
than  the  nurse's  lap,  althougli  the  latter  has  iisuiilly  to  be  employed. 
The  local  examination  should  l)e  delib<Tate,  the  physician  slnndil  pro- 
ceed caulioasly.  winning  the  child  by  gradual  approaches,  and  avoiding 
excitement,  force,  or  anything  whioli  may  cause  pain. 

Skin, — The  skin  should  first  W  inspected  for  eruptions,  and  it  is 
Important  that  the  entire  eruption  be  examined  in  order  that  the  distri- 
bution as  well  as  the  character  of  the  lesion  may  l>e  seen.  It  should 
be  noted  also  whether  the  skin  is  dry  or  moist.  Marked  wrinkling  or 
lo!ts  of  elasticity  of  the  skin  is  one  of  the  l)cst  indications  of  loss  in 
weight.  Bedsores  are  more  frequently  seen  over  the  occiput  than  over 
the  sacrum,  and  any  large  veins  should  be  no(e<l. 

External  glands  should  now  be  examined,  especially  the  t^rvical, 
■xillarA%  inguinal,  and  epilrochlear.  The  cause  of  a  marked  enlarge- 
ment of  any  of  tbe.^  groups  should  bo  sought  in  the  skin  or  mucouA 
membranes  with  which  they  arc  connected.  Marked  swelling  of  the 
cervical  gland.s  may  indicate  early  diphtheria,  scarlet  fever,  or  a  siruplc 
acute  inflammation  dependent  npon  a  rhino-pharyngitis.  Enlargement 
of  the  epitrochlear  glands  is  especially  significant  of  s>'philis.  CJeneral 
enlargement  of  all  the  glands  to  a  slight  degree  is  seen  in  most  cases 
of  malnutrition  and  in  many  acute  infectious  diseases. 

Head. — One  shoidd  first  note  whether  the  sutures  are  ossified,  un- 
naturally open,  or  separateil ;  also  whether  the  fontanel  is  closed  or,  if 
open^  whether  it  is  depressed  or  bulging.  Prominences  of  the  frontal 
or  parietal  regions  when  s>Tuinetrical  are  indicative  of  rickets.  Irregular 
proiniiiences  of  a  smaller  size,  when  present,  are  usually  syphilitic.    In 
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%  pflCTiJiuras  OF  xHSKAa  is 

like  iker:  T  i^inL. » tcsicrzr  <&  :2k  bad.  if  ia  mt  ibd&b  Sebr.  hbt  indicate 

S33  ctDoe^iciLi^fKue :  ff  2izj3ad  to  ftthpir  vat  yinffri  v  ^I'Tfiiaf  bone  it  is 

Eytt. — Tix  'jxtctDTXi  of  iht  coBjiactzw  aad  Sdf  dDsid  be  noted, 
«!»:•  'iitt  VT^swsu'ji  'A  py>B£.  saai^d^crts.  's*  fn^ier  pnahss.  but  pntieidariy 
ti«6  <j?Eiir:^cc!  <:if  lii*-  p!:p>i]£.  viiertbs-  ooBOiactad  or  ds3asei£.  and  die  nature 
*A  i^iKT  rts^^skfit  Vj  "'.gTT  Ozie  ^m^  look  afao  lor  die  yiewaMa!  of 
9CPRKt2  xloen  C)T  :bfir  Inieraii^ai  keraihaf  so  Iiu^aaaii  m  laze  hoeditazy 

farr. — ^T^  pRceniQe  of  a  disc^saice  scar  be  jeeoenMd  br  a^t  or 
In-  tlie  odo-^r.  Is  azrr  ftc:n<E:  f<e&H3e  condnSm  one  ^mp^  \aA  for  tcnder- 
XK9K  or  rr*fl-ii»^  ot*t  tbe  ear  ^a*  snastood. 

.Vc4ue. — ^Tb&  pre^iesK«  of  anj  nasal  disdsar^  ^wold  be  noted  and  its 
cSnanvcrTier  de;«?:rii>e«L  An  alomdant  diadsar^  ditted  vidi  Uood,  in 
to^j:z  iziuitf.  fLocId  5:i2;gest  frphilis;  in  <^der  ddSdren.  diphtheria;  a 
dbrocic  divc-iiarg^r.  MsyJA  grovihs;  a  pnrokm  discharge  of  one  sid^ 
a  i^jx^  vAy. 

MoMi'^. — Tbe  appeaianoe  of  the  mncoos  memlHaoe  of  the  mooth 
a&d  z^ju:  vi  veil  m£  the  teeth  siay  often  be  asoertained  br  vatching 
tbt  '^'A  -rLile  it  ia  erring.  It  should  be  noted  vhedter  the  tongae  id 
^Tj  or  :Loi?T.  clean  or  coated;  wiMiher  thmsh  is  piesoit  or  any  other 
f'/r:^  cf  prostatitis.  If  the  gums  are  conge^ed.  sroUen.  or  hxmorrhagiCy 
tb^-T  ^?iO'^d  ?::gg*-=t  sctirTT.  The  number,  position,  and  diaracter  of 
ti>^  vatL  are  icip<or*.ant.  The  general  colour  of  the  mncoos  membrane 
SLAT  'j/h  eignifcam  in  cases  of  cyanosis  in  congenital  cardiac  diseaee,  and 
eztr^rr.-e  ptal'or  of  the  mucous  membrane  in  arapwiia.  On  the  muoona 
sj^':Ttii!h  'A  tLe  hard  palate  mar  often  be  found  the  first  fecal  eridenoe 
of  vjtrl^.  f^^T  in  the  form  of  a  minute  punctate  eruption,  and  on  that 
y/r.^jz^  of  the  checks  opposite  the  molar  teeth  should  be  doogfat  Koplik's 
»2gL-  :L*  earlier  reliable  symptom  of  measles. 

T'-.r^^f. — A  careful  examination  of  the  pharynx  and  umsQs  shotdd 
iJfFtfT  'A  orr-itted  in  anr  acute  Ulness.  no  matter  what  other  symptoms 
rjtT  vr  :.rei^riT.  Not  only  tonsillitis,  but  oft«n  diphtheria  is  overlooked 
fr',*'.  t  f^l'riT*:  to  observe  this  as  an  invariable  role.  A  good  lig^t  is 
*A)¥^.*.4..  &:;d  one  must  train  himself  to  take  in  all  the  appearances  at 
i  *,.',^;e  g!ir*'.-*:.  Marked  ^neral  redness  of  the  phaiynx  may  be  asao- 
r.Jt*^.  »'.:,'.  v,:£rlet  fever,  infiuenza,  or  simple  acute  phaiyngitis.  If  other 
»7f.'.  ;,*'.','.•  i.-e  7/ recent  pointing  to  chronic  nasal  obstruction  or  to  a 
'jtur-rjt.  p-v,-^*-r  of  the  rhino-phaiynx,  a  digital  examination  should  be 
.'.'jt/:*  V,  *'.^iiTr..\zjh  the  presence  of  adenoids.  Dyspnoea  with  mouth- 
-.■"A *'..;,/  T.-^r.  4.**^y;:ated  with  difficulty  in  swallowing  should,  in  an 
;-'.f4;.*,  4.  »*7«  ^  ,Tdf^x  retrophan-ngeal  abscess.  The  examination  of  the 
;/.-'>,'-.  x:A  *r.rAr  rr^^j  wisely  be  made  the  last  step,  rincc  it  tisnally 
c.t^\rA  t  'Jf..'A  v>  u  to  embarrass  further  investigation. 
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Neck, — One  should  consider  the  position  in  which  the  head  is  held 
and  the  amount  of  rigidity  of  the  cervical  muscles.  Opisthotonus  may  he 
agsociatcd  with  meningitis  or  old  cerehral  palsy.  A  marked  rigidity  may 
indicate  cervical  Pott's  disease  or,  if  accompanied  by  torticollis,  miiy 
be  of  rheumatic  origin. 

Chest. — In  young  children  particular  importance  should  be  attached 
to  the  shape  of  the  chest.  Symmetrical  deformities  are  usually  due  to 
rickets.  Contraction  of  one  side  only  is  most  frequently  the  result  of 
an  old  empyema  or  an  extensive  interstitial  pneumonia.  Bulging  of  the 
precordial  region  is  frequent  in  cardiac  disease.  One  should  notice  also 
the  recession  of  the  soft  parts — intercostal  spaces,  the  suprasternal  notch, 
or  the  epigastrium ;  the  amount  of  this  is  usually  the  best  means  of 
judging  the  severity  of  obstructive  dyspntea.  Details  regarding  the  phys- 
ical examination  of  the  lungs  are  discussed  in  the  introductory  chapter 
to  pulmonary  diseases. 

Heart. — It  shoidd  be  remembered  that  under  two  years  old  loud 
murmurs  are  almost  invariably  of  congenital  origin,  that  soft  murmurs 
at  the  base  arc  very  frequently  due  to  anaemia,  and  that  acquired  cardiac 
disease  is  rare  until  after  three  years.  For  further  details  in  the  exam- 
ination the  reader  is  referred  to  the  chapters  upon  diseases  of  the  heart. 

Abdomen. — There  should  be  noted  the  presence  or  absence  of  t}Tn- 
panites  or  abdominal  tenderness,  whether  general  or  localized,  and  the 
existence  of  retraction  of  the  ahdominal  walls  as  in  meningitis.  The 
size  and  position  of  the  liver  and  spleen  are  best  determine*!  by  palpation. 
Tlie  lower  border  of  the  liver  is  usually  slightly  below  the  free  border  of 
the  ribs.  If  the  spleen  can  he  easily  felt  below  the  ribs,  it  is,  as  a  rule, 
enlarged.  If  it  can  not  be  felt  in  a  satisfactory  examination,  it  is  not 
rofficiently  enlarged  to  be  of  any  diagnostic  importance.  In  acute  disease 
a  Urge  spleen  suggests  malaria,  typhoid,  or  tuberculosis ;  in  chronic  dis- 
ease, malaria,  syphilis,  leuksemia,  or  antemia. 

Spine. — The  most  frequent  spinal  curves  seen  in  infancy  are  those 
due  to  muscular  weakness.  These  disappear  by  placing  the  child  in  a 
prone  position.  Rachitic  cunes  are  of  the  same  general  character,  but 
as  they  have  usually  lasted  a  longer  time  the  spine  is  less  flexible  and  the 
curve  may  not  entirely  disappear  by  change  of  posture.  An  angular 
deformity  or  even  marked  rigidity  of  the  spine  should  suggest  Fotfs 
disease. 

Extremities. — The  colour  of  the  skin  and  the  character  of  the  periph- 
eral circulation  should  t>e  noted  especially  in  pneumonia,  diphtheria,  and 
other  diseases  attended  by  weakened  heart.  Clubbing  of  the  fingers  or 
toes  may  be  due  to  congenital  heart  disease  or  to  chronic  disease  of  the 
longs.  Desquamation  of  the  palms  or  soles  may  indicate  hereditary 
syphilis  or  scarlet  fever,  even  though  no  other  evidence  may  be  pres- 
ent    The  finger-nails  may  give   valuable  information   in   hereditary 
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syphilis.  In  examining  the  extremities  one  should  note  especially  the 
presence  of  tendemeHs,  flaccidity,  or  rigidity  of  muscles,  whether  the 
limlis  are  wastetl  or  plump,  and  the  degree  of  nmsculnr  power;  also  any 
ahnonnal  swelling  on  the  shaft  or  near  the  extremities  of  the  bones,  and, 
finally,  the  function  of  the  joints.  A  general  relaxation  of  the  liga- 
ments is  common  in  rickets  and  paralytic  comlitinns.  Flnhhiness  of  the 
muscles  Ijclongs  to  malnutrition  and  rickets;  rigidity,  if  chronic,  is  usu- 
ally indicative  of  cerebral  palsy.  Weakness  of  special  groups,  with  atro- 
phy and  flaccid  muscles,  suggests  poliomyelitis.  Acute  tenderness  of  the 
legs  in  infants  should  suggest  scurvy.  Rachitic  defonnities  are  almost  in- 
variably bilateral.  Tul)ercu]ous  bone  disease  affects  the  epiphyses,  while 
syphilis  usually  involves  the  shafts,  the  only  exception  to  this  being  the 
epiphyseal  separation  which  may  occur  in  the  first  months  of  life. 

The  reflexes  may  be  somewhat  diflieult  to  obtain  in  infants  and  when 
exaggerated  may  indicate  ci»rt'brfll  palsy,  meningitis,  or,  as  in  tetany,  only 
an  extreme  irritability  of  the  ncrvon^i  centres  without  organic  disease. 
The  plantar  reflex  of  Babinski  has  little  signilicance  in  infants,  and  in 
fildtT  children  it  is  prescMit  in  mnny  conditions.  Kemig's  sign  is  a  form 
of  muscular  spasm  almost  invariably  present  in  eerebro-spinal  meningitis, 
Imt  often  seen  in  oilier  diseases. 

Genital  Organs. — Male  children  should  lie  examined  to  determine  the 
presence  of  phimosis  or  of  undescemW  testicles.  Hydrocele  of  the  cord 
is  a  frequent  i*oudition,  and  may  he  luistuken  f<*r  hernia.  Bath  inguiniil 
and  umbilical  hernia  are  very  common.  In  female  children  it  should  Ik; 
remembered  that  preputial  adhesions  may  be  considereil  normal,  and  are 
seldom  the  cause  of  the  nervous  symptoms  aUributf^l  to  them.  Every 
vaginal  discharge  is  significant,  and  if  purulent  should  be  examined 
bacteriological ly.  The  great  frequency  of  gonococcus  infections  is  not 
appnTiate^l.  nnd  they  may  1m'  found  when  least  expected. 

The  examination  is  not  complete  without  the  insj:)ection  of  the  stools, 
the  chemical  and  microscopical  examination  of  the  urine,  and  an  examina- 
tion of  the  blood.     All  are  nmre  fully  considered  in  special  chaotera. 


PAXnOLOOY. 

The  pathological  processes  which  result  from  intra-uterine  disease  and 
those  which  are  connecte<l  with  deliver}'  are  peculiar  to  early  life.  They 
have  already  been  referred  to  in  the  section  on  eliolog)*.  Of  the  processes 
of  early  life  which  begin  after  birth,  the  first  in  frequency  are  those  of 
the  mucous  membranes  resulting  from  the  various  forms  of  infection. 
In  summer,  it  is  the  stomach  and  intestines  which  suffer  chiefly;  in 
winter,  the  respirator}'  tract. 

The  serous  membranes  are  rarely  the  seat  of  primary  inflammation. 
The  pleura  is  seldom  the  seat  of  primar}'  disease,  but  very  often  in- 
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TolTed  secondarily  to  disease  of  the  lung  itself.  Affections  of  the  peri- 
CArdium  and  peritonaeum  are  quite  rare.  Meningitis  is  fairly  common 
both  in  the  simple  and  the  tuberculous  form. 

Diseases  of  the  lymph  nodes  (lymphatic  glands)  play  an  important 
pftrt  in  connection  with  the  acute  diseases  of  the  mucous  membranes,  with 
many  affections  of  the  skin  and  eren  of  the  viscera.  Acute  infection  tends 
to  excite  suppurative  inflammation,  particularly  in  infants;  a  less  active 
process  leads  to  chronic  hyperplasia  in  the  mesenteric,  mediastinal  and 
cervicAl  glands,  in  the  tonsils,  adenoid  tissue  of  the  pharynx,  etc.  The 
lymph  nodes  in  the  neck  and  thorax  are  frequently  the  earliest  seat  of 
tul>erculous  deposits,  and  in  very  many  cases  they  are  the  foci  from  which 
secondary  infection  of  the  lungs,  brain»  or  joints  may  occur. 

Of  the  visceral  inflamraations*  those  of  the  lungs  are  the  most  com- 

•  Th«  following  table  pves  in  a  general  way  a  very  good  idea  of  the  relative  fre- 
qoency  of  diseases  of  the  different  organs  in  infancy.  It  is  based  upon  seven  hundred 
and  twenty-six  ct)nso(*utirc  autopsies  in  the  New  York  Infant  Asylum,  extending  over 
a  pciriod  of  eight  years  during  my  connection  with  that  institution.  More  than  one  half 
of  lh«  auto[>9ies  I  made  personally.  Of  the^e  children  seventy-two  per  cent  were 
and«r  one  year,  twenty-five  per  cent  between  oiw  and  two  years,  and  only  three  per 
6«iit  were  over  two  years.  The  institution  does  not  receive  infants  under  one  month, 
bcooe  the  absence  of  lesions  peculiar  to  the  newly  born : 

Tahie  ahotving  principal  lections  in  seven  hundred  and  ticenty-9ix 
oonteeuHve  autopsies  in  the  Netv  York  Infant  Aaylum. 

PoeamoDU— Primary 139 

Complicating  other  acute  iafeotious  diseases 113 

Complicating  other  conditions 71 

Xoted  to  be  present  in 888 

Pleurisy —     No  caee  nnonmplicated  with  disease  of  lungs. 

GImpyema 6 

Serous  pleurisy 1 

Dry  pleurisy  in  nearly  all  the  serere  casea  of  pneu- 
monia. 

Atelectafia  (congenital) 6 

Pulmonary  abscess  (always  with  pneumonia) 7 

Pulmonary  gangrene  (always  with  pneumonia). 3 

Palmonary  tuberculosis. 66 

Mimih: 

Noma 1 

/VnYtMirKm  .* 

Acute  peritonitis  (localised  8,  with  acute  pneumonia  and  pleurisy  8)..      4 
Kidney m: 

Acttto  nephritis  (ooroplicating  scarlet  fever  4,  diphtheria  1,  pneumonia 
4,  measles  1.  pertussis  1.  iteo-oolitis  8.  pyonephrosis  1.  apparently 

primary  5). 19 

Malformations  of  the  kidney 7 
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mon,  it  being  rare  to  find  the  Inngs  nonnal  at  autopsy  after  any  acoSi 
infections  disease  which  has  lasted  a  week.  Up  to  the  third  or  foortt 
year  of  life  the  heart  nsnally  escapes.  In  older  children  it  may  ba 
inrolved,  as  in  adalts,  in  the  rheumatic  diseases.  The  liver  and  splea 
are  not  often  the  seat  of  organic  disease  in  early  life,  nor  is  serious  diseui 
of  the  kidney  likely  to  be  met  with  excepting  in  connection  with  scarlet 
fever.  Organic  disease  of  the  brain  itself  is  rare,  as  is  also  organic  dii- 
ease  of  the  spinal  cord,  with  the  exception  of  poliomyelitis.  Chronic  di^ 
eases  of  the  different  viscera  are  decidedly  rare,  except  when  resulting 
from  acute  processes.  Diseases  of  the  bones  and  joints  are  common,  and 
of  extreme  importance.  They  are  usually  of  tuberculous,  less  frequently  of 
syphilitic,  origin.  Diseases  of  the  blood  are  quite  common,  but  as  yet 
but  little  understood.  New  growths  are  rare.  The  parts  most  frequently 
the  seat  are  the  kidney  and  the  bones.  Disorders  of  nutrition  are  ex- 
tremely common  and  of  great  importance,  particularly  rickets  and  scurvy. 

PROGNOSIS  AND  INFANT  MORTALITT. 

The  younger  the  patient  the  worse  the  prognosis  in  all  the  diseases  of 
childhood.  This  is  in  consequence  of  the  feeble  resistance  of  the  infu- 
tile  organism  to  all  diseases,  particularly  those  which  are  of  an  acute 
nature.  On  the  other  hand,  the  rapid  metabolism  of  childhood  makes 
it  possible  for  many  conditions  of  an  organic  nature  to  disappear  with 
time,  or,  as  the  phrase  is,  to  be  "  outgrown,"  provided  the  patient  can 
be  so  placed  that  the  general  nutrition  can  be  carried  to  the  highest 
point 

The  acGompan3ring  chart  (Plate  I)  shows  the  mortality  of  New  York 
city  by  months  during  the  three  years  from   1890  to  1893,  inclnaivea 


Siomath  and  Intestines : 

Acute  ileo-colitis,  with  or  without  gastritis 116 

Acute  gastritis  (without  intestinal  lesions) None 

Acute  diarrhceal  disease  (without  gross  lesions). 72 

Intussusception 1 

ffeart: 

Pericarditis  (all  with  acute  pneumonia). 8 

Congenital  malformations. 8 

Acute  or  chronic  endocarditis. None 

Brain : 

Acute,  simple,  or  purulent  meningitis  (7  with  pneumonia,  8  cerebro- 
spinal)       14 

Tuberculous  meningitis 11 

Acute  encephalitis. 1 

Chronic  pachymeningitis. 5 

Chronic  simple  meningitis. 1 

Chronic  hydrocephalus 8 

There  were  twenty-nx  deaths  from  marasmus  without  gross  lesions. 
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representing  a  total  mortality  of  128,136.    The  following  table  gives  for 
comparison  similar  figures  for  the  years  1898  to  1900: 

Deaths — ^eio  York  City. 


IBBO-ISU. 

Under  I  year. 32.010  =  26  per  cent. 

llo   8  Tears 10,547=   8       " 

«  "    6      "    9.794=    7       " 

5-15     *•    5.470=    5       " 

OverlSyeare  ..  .  69.400  =  54 

Total 128,136 


|Kk8-1fl00. 


29.32B  r=  24  per  cent. 
9,012=   7      " 
7,202=   6      " 
6,0S2^   5      " 

71,024  =  58      '• 


123.576 


Thus  about  one-fourth  of  al!  the  deaths  occur  during  the  first  year 
of  life,  and  nearly  one-third  in  the  first  two  years.  The  only  age  in 
which  the  mortality  is  much  increased  in  summer  is  the  first  year. 

The  Host  Frequent  Cauies  of  Death  at  Different  Feriodi. — According 
to  the  statistics  of  Eross  from  sixteen  Contimuitul  cities,  nearly  ten  per 
cent  of  all  infants  die  during  the  first  month  of  life.  At  this  time  the 
moet  important  factor  is  congenital  debility;  other  causes  are  asphyxia, 
infection,  congenital  malformations  of  the  heart,  intestine,  or  genito- 
urinary tract,  ha'morrhages,  convulsions,  acute  diarrhceal  diseases,  and 
pneumonia,  which  occurs  both  as  a  primary  and  a  secondary  lesion. 

Statistics  from  New  York  and  other  large  American  cities  Hhow,  for 
the  past  ten  years,  a  gratifying  reduction  in  infant  mortality,  both  rela- 
tive and  actual.     The  following  figures  for  New  York  are  most  striking: 

Population,  Deaths,  and  Death  Rate  under  Five  Years,  Xew  York  City. 
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1000 
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220.029 
233.537 

16,807 
15.395 
15,591 
14.391 
10.648 

77-6 
60-8 
M-8 
62*8 
67-0 

It  will  be  noted  that  the  actual  number  of  deaths  has  decreased  by 
1,50<I,  while  the  population  under  five  years  has  increased  by  55,000, 
and  the  death  rate  has  fallen  30  per  1,000. 

Several  causes  have  united  to  bring  about  this  result,  among  which 
may  be  mentioned  :  a  wider  diffusion  of  knowledge  in  the  matter  of  infant 
feeding  and  hygiene;  the  fact  that  a  larger  number  of  infants  than  ever 
before  are  now  sent  into  the  country  in  summer;  that  all  infants  are 
looked  after  with  greater  care  during  the  summer,  many  agencies  being 
at  work  to  improve  their  condition.  Not  least  important  of  these  is  a  bet- 
tering of  the  milk  supply  and  the  furnishing  of  pure  milk,  gratis,  from 
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differeut  cvutres,  together  with  q  goncnil  adoption  during  hot  weather 
of  souje  fonii  of  milk  sterilization — a  practitv  well-nigh  universal  in  the 
tenement  (Ustricts*.  Antitoxin  has  reduced  the  death  rate  among  older 
children.  We  find  among  rich  and  poor  alike  the  largest  number  of 
deaths  in  the  fir8t  year  from  disease  of  the  gastro-cnteric  tract  and  maras- 
mus. In  the  second  rank  are  acute  diseases  of  the  respiratory  tract. 
All  other  causes  of  mortality  fall  far  below  these  two.  Of  the  acute 
infectious  difieascs  pcrtusnis  takes  the  first  place,  with  measles  second ; 
while  tuberculosis  rank.-?  first  of  the  chronic  infections.  Although  rarely 
the  cause  of  death,  rickets  is  a  very  important  factor  in  increasing  the 
mortality  of  other  diseases. 

During  the  second  year  the  diseases  of  the  gastro-enteric  tract  are 
fititl  a  hirge  factor  in  the  death  rate,  also  the  acute  diseases  of  the  lunga 
and  the  acute  infectious  diseases,  especially  meask>s,  diphtheria,  and  per- 
tufisis.  Deaths  from  scarlet  fever  an*  much  less  numerous.  General 
tuberculosis  and  tuberculous  meningitis  are  frequent. 

From  thu  second  to  the  fifth  year  the  deaths  are  mainly  from  acute 
infectious  diseases — chielly  diphtheria  and  scarlet  fever — much  less  fre- 
quently from  measles  or  {M?rtussis.  In  the  next  group  come  the  acute  dis- 
eases of  (he  lungs,  general  tuberculosis,  and  tulxTCulous  meningitis. 

From  the  fifth  to  the  fifteenth  year  the  mortahty  in  childhood  is  re- 
markably small,  diphtheria  and  scarlet  fever  being  still  in  the  front  rank 
in  point  of  frequency.  Next  come  the  acute  diseases  of  the  lungs,  simple 
as  well  as  tuberculous  meningitis,  diseases  of  the  bones,  appendicitis, 
rheumatism,  and  caniiac  disease. 

Sudden  Death. — This  is  not  a  very  uncommon  occurrence  in  infanta 
who  are  apparently  healthy.  They  are  sometimes  found  dead  in  bed 
undrr  circumstances  in  which  grave  suspicion  nuiy  unjustly  rest  upon 
the  attendants.  This  usually  happens  with  those  who  are  delicate  or 
suffering  from  malnutrition,  especially  in  institutions  where  sudden  death 
is  by  DO  means  rare.  The  most  frequent  causes  in  infants  are  the  fol- 
lowing : 

1.  Mai  formations. — While  in  most  cases,  to  be  sure,  malformationa 
of  a  serious  nature  give  rise  to  symptoms,  they  may  be  absent,  or  may  be 
so  slight  as  to  be  overlooked.  Infants  may  suct*umh  rluring  the  first  few 
days  of  life  from  malformations  of  the  heart,  lungs,  kidneys,  stomach  or 
intestines,  and  sometimes  from  diaphragmatic  and  umbilical  hernia. 

3.  Inlcnial  fnrmorrhage. — This  is  chiefiy  limited  to  the  first  two 
weeks  of  life.  In  the  cases  that  have  come  to  my  notice  the  cause  has 
been  rupture  of  some  subperitoneal  haemorrhage  into  the  general  abdomi- 
nal cavity.  Such  cases  are  reported  in  the  chapter  upon  Visceral  Haem- 
orrhages in  the  Newly  Bom.  Under  these  circumstances  no  symptoms 
may  exist  until  the  occurrence  of  collapse,  with  death  in  a  few  hours. 

3.  Asphtfxia  from  overlying. — This  is  not  very  common,  excepting 
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ind  is  most  frequently  due  to  intoxication  on 
of  the  motber.  Such  infants  after  death  present  tlui  usual  le- 
eions  of  death  from  asphyxia,  but  without  any  evidence  of  violence.  A 
recent  writer  in  the  British  Medic-al  Journal  states  that  one  thousand 
infants  die  every  >ear  from  this  cau^e  in  the  city  of  Loudon  alone. 

4^  Asphyxia  from  ogpiration  of  food  into  the  larynx  and  trachea. — 
This  may  be  due  to  vomiting  or  to  the  regurgitation  of  food  during  sleep; 
in  a  very  weak  infant  it  may  occur  while  awake.  This  is  usually  seen  in 
infants  who  are  less  than  a  year  old,  and  most  of  the  reported  cases  have 
been  under  six  months.  Such  children  are  usually  delicate.  There  seems 
to  be  vomiting  with  an  attempt  at  crying,  during  which  the  food  is  drawn 
into  the  air  passages.  In  some  cases,  as  that  rejtorted  by  Denime,  a  single 
large  clot  of  milk  has  been  found  in  the  larynx.  In  others,  food  is  found 
in  the  larynx,  trachea,  and  large  bronchi.  Cases  have  also  been  reported 
by  Partridge  and  Parrot,  and  I  have  myself  met  with  at  lea:ft  three.  The 
infants  have  generally  been  found  dead  in  bod  within  a  few  hours  after 
feeding.  This  accident  is  more  likely  to  happen  when  an  infant  lies 
upon  its  back. 

5.  Attphyxia  associated  with  enlargement  of  the  thymus, — Although 
these  cases  are  very  imperfectly  understood,  they  are  not  rare.  I  see  two 
or  three  each  year.  The  condition  is  most  frequent  in  infancy,  hut  is  not 
confined  to  this  peri<xl.  When  the  child  is  suffering  from  some  minor 
iUnedft,  often  lironchitis,  severe  attacks  of  asphyxia,  sometimes  with  con- 
vulsions, may  unexpectedly  occur  and  death  soon  follow.  Or  the  first 
attack  may  not  be  fatal,  and  they  may  recur  at  intervals  of  a  few  hours 
for  two  or  three  dayn  before  death.  Sometiines  sudden  death  follows  the 
administration  of  an  ana'sthetic,  particularly  chloroform.  In  most  cases 
there  is  found  a  general  hyperplasia  of  the  lymphatic  tissues  throughout 
the  l*ody  known  as  status  lymphatictis,  more  fully  discussed  elsewhere. 
The  fatal  aspliyxia  has  been  ascribed  to  the  pressure  of  the  enlarged 
thrmns  nf>on  the  pneumogastric  nerve,  the  trachea,  or  the  heart. 

6.  Ateiecta^is. — In  very  young  infants  there  may  be  no  symptoms  ex- 
cepting malnutrition  until  sudden  death  occurs,  sometimes  with  couvul- 
siouH  and  sometimes  without  any  such  symptoms.     {Htx  Atelectasis.) 

7.  Maraymiu. — In  this  class  of  cases  sudden  death  is  of  very  common 
oeourrence.  Tliese  children  are  often  as  well  two  or  tliree  hours  before 
de&th  as  for  neveral  weeks.  Death  frequently  occurs  at  night,  the  chil- 
dren being  found  dead  in  bed  in  the  morning.  In  some  of  the  cases  the 
exciting  cause  i^eoms  to  he  the  lowering  of  the  temperature,  while  in  many 
DO  exciting  cause  can  be  found ;  the  vital  spark  simply  goes  out  after 
buraixig  for  some  time  with  a  feeble  intensity.  In  some  of  these  cases 
the  autopsy  reveals  atolectasis,  but  in  many  cases  nothing  abnormal  lA 
found,  death  apparently  n^uiting  from  heart  failure. 
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8.  Convulsions  in  children  previously  showing  no  signs  of  disease, — 
Most  of  these  cases  are  seen  in  children  who  were  previously  rachitic. 
In  them  the  autopsy  shows  no  lesion  except  those  commonly  associated 
with  death  from  convulsions.  It  is  extremely  rare  for  a  cerebral  lesion 
such  as  haemorrhage  to  produce  death  in  this  way.  In  some  of  these 
rachitic  cases  death  is  due  to  spasm  of  the  glottis. 

9.  Asphyxia  in  older  infants  and  young  childrem — This  may  result 
from  the  pressure  of  a  retropharyngeal  abscess  upon  the  larynx  or 
trachea,  or  from  the  rupture  of  such  an  abscess  during  sleep  and  the 
entrance  of  pus  into  the  air  passages.  While  in  most  such  cases  other 
symptoms  have  been  present,  they  may  be  latent.  A  rare  cause  of  sud- 
den asphyxia  in  children  from  eighteen  months  to  five  years  is  pressure 
upon  the  pneumogastric  by  tuberculous  bronchial  nodes,  or  by  ab- 
scesses in  the  posterior  mediastinum  connected  with  caries  of  the  spine. 
I  have  seen  examples  of  both  the  latter.  Gibney  has  reported  a  case  of 
sudden  death  from  dislocation  of  the  upper  cervical  vertebrae  consequent 
upon  caries. 

Sudden  asphyxia  may  follow  the  ulceration  of  tuberculous  lymph 
nodes  and  the  escape  of  cheesy  masses  into  the  trachea  or  primary 
bronchi.  This  usually  occurs  in  children  from  two  to  five  years  old,  and 
many  cases  have  been  reported. 

10.  Death  after  a  few  hours'  illness,  in  which  the  chief  symptom  is 
high  temperature. — This  is  quite  a  common  occurrence.  Children  who 
are  apparently  well  may  be  taken  with  great  prostration  and  a  high  tem- 
perature, which  may  rise  rapidly  to  106**  or  even  107°  F.,  with  death  in 
from  six  to  twelve  hours,  sometimes  preceded  by  convulsions.  In  my 
hospital  experience  I  have  met  with  many  such  cases.  In  infants,  the 
most  frequent  explanation  of  these  symptoms,  as  shown  by  autopsy,  is 
acute  congestive  pneumonia;  in  older  children  it  may  be  due  to  malig- 
nant scarlet  fever  or  epidemic  meningitis;  however,  unless  thfese  diseases 
are  prevailing  epidemically  it  is  somewhat  hazardous  to  make  such  a 
diagnosis. 

It  does  not  fall  within  the  scope  of  this  chapter  to  consider  cases  of 
sudden  death  from  heart  failure  after  diphtheria,  with  pleurisy  with 
effusion,  or  with  myocarditis.    These  will  be  discussed  elsewhere. 

PROPHYLAXIS. 

There  is  no  more  promising  field  in  medicine  than  the  prevention  of 
disease  in  childhood.  The  majority  of  the  ailments  from  which  children 
die,  it  is  within  the  power  of  man  in  great  measure  to  prevent.  Prophy- 
laxis should  aim  at  the  solution  of  two  distinct  problems:  (1)  The  re- 
moval of  the  causes  which  interfere  with  the  proper  growth  and  develop- 
ment of  children;  (2)  the  prevention  of  infection.  The  former  can 
come  only  through  the  education  first  of  the  profession  and  then  the 
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general  public,  in  the  fundamenUil  principles  of  infant  feeding  and  hy- 
giene. This  is  a  department  wliich  hua  received  altogether  too  small  a 
place  in  medical  education.  The  latter  must  come  through  the  profession, 
and  through  legislation,  the  purpose  of  which  shall  be  more  rigid  quaran- 
tine, more  thorough  disinfection,  and  improved  sanitation  in  all  ita  depart- 
ments. 

THERAPEDTICS, 

Treatment  in  the  diseases  of  cliildren,  and  particularly  those  of  infants, 
is  a  difficult  Rubject.  Therapeutics  in  infancy  consists  in  something  more 
than  a  graduated  dosage  of  drugs.  Many  therapeutic  means  which  are 
Talaable  in  adults  are  useless  in  children,  and  many  others  which  are  of 
little  valne  in  adulte  are  extremely  useful  in  children.  There  is  no  doubt 
of  the  truth  of  the  statement  that  children  in  the  past  have  suffered  much 
from  overzealous  treatment,  particularly  from  drug-giving.  It  should  be 
a  fundamental  principle  never  to  give  a  dose  of  medicine  without  a  clear 
and  definite  indication.  If  this  rule  is  followed,  it  is  surprising  to  find 
how  often  medication  can  be  dispensed  with,  and  also,  in  many  cases,  how 
much  better  children  do  without  drugs  than  with  them.  A  second  rule 
is  equally  important:  never  to  give  a  nauseous  dose  when  one  that  is 
palatable  will  answer  the  purpose  equally  well.  This  is  no  small  matter, 
and  one  that  is  well  worth  the  physician's  careful  attention,  if  he  would 
flooQded  in  the  management  of  sick  children.  The  simpler  prescriptions 
are  made,  the  better.  As  a  rule,  infants  revolt  against  most  of  the  highly 
flOMoned  sirups  and  elixirs  which  are  used  to  disguise  the  taste  of  unpleas- 
Ant  doses.  Bitter  medicines  when  mixed  with  water,  are  frequently  ad- 
ministered without  the  slightest  difficulty. 

It  is  a  common  misUike  to  underestimate  the  importance  of  the  hy- 
gienic surroundings  of  the  patient,  the  value  of  good  nursing,  careful 
feeding,  and  judicious  stimulation,  just  as  it  is  to  overejtimate  the  bene- 
ficial effects  of  drugs.  In  the  great  majority  of  acute  ailments  not  serious 
in  character,  for  which  a  physician  is  called,  the  patient  recovers  quite  as 
promptly  without  drugs  as  with  them.  This  does  not  mean  that  such 
children  require  no  treatment,  but  that  the  least  important  part  of  the 
treatment  is  drug-giving,  while  the  most  important  part  is  attention  to 
tb«  hygienic  matters  just  referred  to.  In  cases  of  severe  illness,  in  infanta 
cepocially,  we  must  avoid  all  unnecessary  medication,  in  order  that  the 
stomach  may  not  be  disturbed  and  vomiting  excited.  Hence  the  impor- 
tance of  relying  as  far  as  possible  upon  local  measures  of  treatment  The 
tendency  to  recovery  from  all  acute  processes,  while  seen  in  adults,  is  even 
moro  atriking  in  children,  where,  if  we  can  but  remove  that  which  hampers 
the  bodily  functions,  Nature  will  conduct  the  case  to  a  satisfactory  termi- 
nation. Thus,  after  an  attack  of  ordinary  bronchitis  of  no  great  severity, 
it  ifl  often  seen  that  the  disturbance  of  the  stomach  and  intestines,  whlob 
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can  bo  directly  traced  to  the  drngs  employed,  continues  long  after  the 
original  disease  has  subsided,  and  is  very  much  more  ditlicult  to  relieve. 
In  diseaaes  of  the  stomach  and  iuleistiues  especially  there  ia  a  great  amount 
of  overmedication,  very  much  to  the  detriment  of  the  patient  In  all 
chronic  disturbances  of  nutrition — chronic  indigestion,  malnutrition,  and 
ansemia — nothing  is  of  so  much  value  as  change  of  air  and  surroundings. 
This  is  most  striking  in  the  case  of  city  cliildren.  With  them  it  is  a  fre- 
quent experience  tliat  tonics  of  every  description  are  of  little  or  no  avail, 
and  yet  immediate  and  most  marked  improvement  begins  when  the  chil- 
dren are  sent  to  the  country. 

The  tablet  triLuratea  have  furnished  us  with  a  convenient  method  of 
administering  many  drugs  to  chiliiren.  Those  which  are  esjiecially  useful 
are:  calomel,  from  one  tenth  to  one  half  grain;  gray  powder  in  the  same 
doses;  antimony  and  ipecac,  one  one-hundredth  of  a  grain  each;  phena- 
cetine,  one  to  two  grains;  arscnious  acid,  one  one-hundredth  of  a  grain; 
paregoric,  ntv;  Dover's  powder,  one  tenth  of  a  grain;  atropine,  one  four- 
hnndredth  to  one  two-hundredth  of  a  grain.  This  List  might  be  very 
greatly  extended. 

As  to  the  method  of  administration,  it  is  to  be  remembered  that 
several  small  doses  are  more  easily  given  and  less  likely  to  disturb  the 
stomach  than*  a  few  larger  ones.  This  method  of  administering  very 
many  drugs  to  children  will  be  found  extremely  satisfactory  —  e.  g., 
sodium  bromide,  one  half  grain  every  fifteen  minutes,  is  often  better 
than  five  grains  every  two  hours ;  phenacetine,  one  half  grain  every  half 
hour,  is  better  than  two  grains  every  two  hours;  calomel,  one  tenth  of  a 
grain  every  hour,  is  better  for  constipation  than  a  single  dose  of  two 
grains. 

Antipyreties. — The  indications  for  the  employment  of  antipyretics  in 
children  are  somewhat  different  from  those  in  adults.  It  is  to  be  borne 
in  mind  that,  where  the  cause  is  similar,  all  temperatures  in  children  are 
higher  than  in  adults.  Thus  a  simple  pharyngitis,  which  in  an  adult 
causes  a  rise  of  temperature  only  to  100°  or  101*  F.,  is  in  a  child  not  in- 
frequently accompanied  by  a  temperature  of  104°,  or  even  105°  F.  The 
height  of  the  temperature,  as  measured  by  the  thermometer,  is  not  to  be 
taken  as  the  only  guide  for  the  employment  of  antipyretics.  In  many 
cases  the  temperature  is  104%  or  even  105°  F.,  and  yet  the  child  exhibits 
no  signs  of  unusual  discomfort  Such  a  temperature  manifestly  does  not 
call  for  interference.  Again,  a  temperature  of  103*^  F.  may  be  accom- 
panied by  very  marked  restlessness  and  other  signs  of  distress  which 
may  be  relieved  by  employing  some  antipyretic  measure.  The  number 
of  cases  seen  in  practice,  of  high  temperature  apparently  from  trivial 
causes,  is  very  great.  One  must  not  be  unduly  alarmed  even  by  a  very 
high  temperature  if  it  is  of  short  duration.  It  is  the  continuously  high 
temperature  which  indicates  serious  illness.     Whenever  the  temperature 
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la  found  to  be  much  above  the  normal  it  should  be  carefully  watched, 
but  not  interfered  with  until  a  diagnosis  has  been  made,  unless  the 
Byroptoms  urgently  demand  it ;  otherwise  the  physician  may  lose  one  of 
the  ino^t  valuable  aids  to  diagnosis,  &inee  it  is  not  the  height  of  the 
temperature  but  its  eimrse  which  is  significant.  In  many  cases  it  is  very 
important  to  know  whether  the  temp'erature  uninfluenced  by  drugs  ia 
remittent,  intermittent,  or  steadily  high,  and  hence  the  advantage  of 
waiting  until  a  diagnosis  has  been  made  before  disturbing  the  tempera- 
ture cun'c.  Tliis  is,  of  course,  not  admissible  when  the  temperature  is 
itsielf  a  source  of  real  danger,  which  after  all  is  seldom  the  case.  Since 
the  cause  of  a  great  many  obscure  temperatures  is  found  in  the  stom- 
ach and  intestines,  it  very  often  happens  that  a  purgative,  stomach- 
wa&hing,  or  intestinal  irrigation  may  be  the  most  etficient  antipyretic.  In 
ca»ed  of  moderate  elevation  of  temperature  we  need  go  no  further  than 
cold  sponging. 

The  most  reliable  antipyretic  measure  for  infants  is  the  use  of  cold. 
This  may  be  employed — 

( 1 )  As  an  ice  cap  to  the  head. — In  many  aises  of  quite  high  tempera- 
■e  and  restlessness  in  infants  this  alone  will  reduce  the  teni|x^raturc  one 

or  two  degrees  and  allay  the  nervous  symptoms. 

(2)  (^old  spon(fimj. — For  this  purpose  water  about  80°  to  85°  F., 
equal  parts  of  alcolud  and  water,  or  equal  parts  of  vinegar  and  water  may 
be  employed.  In  the  ease  of  infants,  all  the  clothing  except  the  diaper 
should  be  removed  and  the  child  laid  upon  a  blanket.  The  body  should 
be  sponged  for  from  ten  to  twenty  minutes,  and  then  wrapjied  in  a 
blanket  without  further  dressing.  Cold  sponging  must  be  very  frequently 
employed  in  order  to  be  efficient  in  reducing  high  temjxTature.  Its  great 
ralue  in  allaying  nervous  symptoms,  even  when  the  temperature  is  not 
very  high,  is  not  sufficiently  appreciated.  Its  effect  ia  often  more  satis- 
factory than  an  anodyne. 

(3)  Cold  pack. — ^This  is  one  of  the  simplest  and  most  efficient  means 
of  rcflucing  temperature  which  can  be  employed.  The  child  should  be 
stripped  and  laid  upon  a  blanket.  The  entire  trunk  should  then  be 
eDveIo]>ed  in  a  small  sheet  wrung  from  water  at  a  temperature  of  100°  F. 
Upon  the  outside  of  tins,  ice  may  now  be  nibbed  over  the  entire  trunk, 
first  in  front  and  then  behind.     By  this  method  there  is  no  shock  and 

fright,  and  any  ordinary  temperature  can  usually  be  readily  reduced. 

The  rubbing  with  ice  should  be  repeated  in  from  five  to  thirty  minutes, 
according  to  circumstances,  after  which  the  child  may  be  rolled  in  the 
blanket  upon  which  he  is  lying  without  the  removal  of  the  wet  pack. 
The  head  should  be  sponged  with  cold  water  while  this  is  being  carried 
on,  and  artificial  heat,  if  necessary,  should  Im?  applied  to  the  feet.  The 
pack  is  continued  from  one  to  twenty-four  hours,  according  to  ciivuip- 
fttancea.  •..-.• 
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(4)  The  cold  bath, — The  child  is  put  into  a  hath  at  a  temperature  of 
100°  F,,  the  bath  heiug  gradually  lowered  by  the  addition  of  ice  to  85°  or 
80°  F.  Tlie  body  should  be  well  rubbed  while  the  child  is  in  the  bath  and 
water  should  also  bc^  api>li(Hl  to  the  head.  On  removal  from  the  bath,  the 
bo<ly  shoidd  be  quickly  driwl  and  rolled  iu  a  wanii  blanket.  The  bath  is 
usually  continued  from  five  to  ten  minutes. 

(5)  Evaporation  baths. — The  trunk  is  closely  enveloped  in  two  laycn* 
of  Burgeon's  gauze,  or  some  loosely  woven  equivalent,  wiiich  is  moistened 
from  time  to  time  with  water  at  a  temperature  of  115"  F.,  continuous 
evaporation  being  kept  up  by  means  of  a  hand,  or  hotter  electric,  fan. 
The  evaporation  bath  would  seem  to  possess  some  important  advantages  in 
the  case  of  infants  and  young  children,  in  that  it  is  more  efficient  than 
sponging,  involves  little  disturbance  of  the  patient,  and  causes  no  shock  or 
fright    Hot  applications  should  constantly  l>e  made  to  the  extremities. 

(6)  Eecial  irrigations. — These  are  easily  given,  disturb  the  patient 
very  little,  and  are  effective  in  reducing  the  temperature.  A  double  tube 
(see  Fig.  17),  the  in-and-out  flow  of  which  can  be  readily  regulated, 
should  be  employed.  It  is  best  to  use  at  iirst  water  at  a  temperature  of 
90"  F.,  and  gradually  reduce  this  to  70°  F.  The  irrigation  should  be 
continued  for  ten  to  fifteen  minutes,  or  even  longer  if  the  desired  fall  in 
temperature  is  not  obtained,  and  may  be  repeated  as  often  aa  every  three 
hours. 

Antipyretic  Drugs. — Except  in  cases  of  malaria,  quinine  should  not 
be  employed  for  the  rLnhtctiou  of  temperature  in  children. 

Of  the  many  coa!-iar  derivatives  employed,  phenacetine  has  the  ad- 
vantage for  children  of  being  tasteless  and  causing  little  depression,  but 
the  slight  disadvantage  of  practical  insolubility.  None  of  the  drugs  of 
this  group  is,  however,  to  be  employed  in  large  doses  with  the  sole  purpose 
of  reducing  the  temperature.  Their  great  value  in  pffdiatrics  consists 
rather  in  allaying  the  nervous  symptoms  which  accomjiany  fever,  and 
this  pur[)ose  can  be  accomplished  by  the  use  of  comparatively  small 
doses.  To  an  infant  of  one  year,  phenacetine  or  antipyrine  can  be  given 
in  one-grain  doses  every  hour  or  two  hours  until  the  desired  effect  is 
pro<]uced.  For  a  child  of  five  years  a  dose  of  two  grains  may  be  g^ven 
in  the  same  manner.  Wlicn  used  as  indicated,  these  drugs  are  of  very 
great  value  in  making  the  patient  more  comfortable,  in  promoting  sleep, 
and  in  allaying  headache  and  general  pains.  In  eases  of  hyperpyrexia 
they  are,  however,  much  less  certain  and  less  wife  than  the  use  of  cold. 
In  many  cases  of  mild  pyrexia  the  symptoms  are  relieved  by  the  ad- 
ministration, either  separately  or  in  combination,  of  citrate  of  potas- 
sium, s|>iritu8  letheris  nitrosi,  and  liquor  ammonii  acetatis,  in  small  fre- 
m;ent  doses. 

/;  JKtiirf^JaWts;— Tn  ^^tj  of  the  rnany  statements  to  the  contrary,  alco- 
holic stfmukfiAii^'re  w^lf/fclcBQted  even  by  very  young  infants.    Propor- 
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tionately  larger  doees  of  alcohol  than  of  many  dmgs  may  be  adminis- 
tered to  infants;  Btill,  all  stimulants,  and  alcohol  in  particular,  are  very 
greatly  abused  in  the  hands  of  many  practitioners. 

The  indications  for  the  employment  of  stimulants  are  much  the  same 
in  young  children  as  in  adults.  They  are  to  be  used  whenever  the  pulse 
is  weak,  soft,  and  compressible,  and  whenever  the  general  powers  of  the 
patient  are  very  greatly  depressed.  In  most  of  the  acute  fevers  they  are 
not  to  be  given  early  in  the  disease,  and  in  many  cases  they  are  not  re- 
quired at  all.  They  must  often  be  used  very  sparingly  while  the  tem- 
pc?rature  is  high,  hut  given  freely  as  soon  as  it  falls.  In  many  acute 
febrile  diseases  stimulants  are  not  called  for  at  any  period.  This  is 
iaily  true  of  most  cases  of  lobar  pneumonia.  The  time,  however, 
■when  they  are  most  likely  to  be  needed  is  at  or  just  after  the  crisis  of 
the  disease,  when  for  twenty-four  hours  they  should  he  very  freely  given. 
In  broncho-pneumonia  they  are  more  often  required,  and  their  use 
should  be  begun  earlier.  This  is  particularly  true  of  the  broncho-pneu- 
monia which  develops  secondarily  to  the  infectious  diseases.  In  all  to.xic 
diseaties,  such  tus  diphtheria,  alcoliol  should  f)e  begun  as  soon  as  depressing 
symptoms  show  themselves,  and  continues!  in  doses  regulated  by  the 
degree  of  prostration.  In  the  acute  gastro-enteric  diseases  the  depletion 
is  often  great  and  there  is  little  absorption  of  food;  the  patients  may 
in  certain  eases  be  sustained  by  alcohol  for  several  days. 

Alcohol  is  contra-indicated  in  all  acute  febrile  processes  where  there 
is  high  temperature,  dry  skin,  flushed  face,  and  a  full,  strong  pulse.  In 
such  conditions  it  is  often  injurious. 

The  methotl  of  administering  alcohol  is  of  no  little  importance. 
Bmndy  and  whisky  are  in  most  cases  to  be  preferred  to  the  wines,  but 
not  always.  Champagne  may  be  substituted  when  spirits  are  not  well 
borne  by  the  stomach.  For  infants  under  one  year  old,  brandy  should 
be  diluted  with  at  least  eight  parts  of  water.  It  is  commonly  given  in 
too  concentrated  a  form.  ^Vltogether  the  best  methotl  of  administration 
is  tor  determine  the  amount  to  be  given  in  every  twenty-four  hours,  have 
it  diluted  suiliciently,  and  then  administer  it  in  small  doses  at  short 
intervals.  In  tliis  way  vomiting  is  rarely  produced.  The  addition  of 
brandy  to  the  water  required  by  the  thirst  makes  it  less  likely  to  disturb 
the  stomacrh. 

The  quantity  of  alcohol  will  depend  very  much  upon  circumstances. 
An  infant  one  year  old,  for  whom  alcohol  is  indicated,  should  not  be 
given  to  begin  with  more  than  half  an  ounce  of  brandy  or  whisky  during 
the  twenty-four  houri=,  and  even  in  bad  conditions  it  is  rarely  advisable 
to  give  more  than  twice  this  quantity,  except  for  a  very  short  period. 
In  children  four  years  old  double  the  amount  may  l>e  employed  in  the 
corrcftpondrng  conditions.  Too  much  can  not  be  said  against  the  prac- 
tice, imfortnnately  with  many  practitioners  a  common  one,  of  the  reck- 
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less  use  of  alcohol  in  large  doses  in  young  eliilHren.  I  refer  to  such 
amounts  as  six  or  eight  ounces  daily  of  brandy  or  whisky  for  children  of 
two  or  tliree  years  in  cases  of  pneumonia  or  diphtheria.  Little  good 
and  nuich  harm  is  likely  to  follow  t^ufli  tiierapeutics. 

Tonics. — Cod-liver  t»il  stands  at  the  head  of  the  list  of  tonics  for  young 
children.  It  is  particularly  in  the  convalescence  after  acute  diseases  of 
the  respiratiiry  tract  that  we  see  its  most  striking  benelit.  It  is  also  of 
very  great  use  in  amemia,  and  in  a  larj;e  number  of  cbildreii  who  are 
extremely  delicate.  In  these  patients  it  may  be  advantageously  adminis- 
tered throughout  the  greater  part  of  nearly  every  winter  season.  In  con- 
valescence after  attacks  of  gastro-enteric  disease  it  is  not  nearly  so  useful, 
and  often  must  be  withheld  for  a  long  time.  It  is  a  mistake  to  give  cod- 
liver  oil  at  any  time  wlii^n  the  tongue  is  coated,  the  digestion  poor,  and  the 
stomach  easily  disturbed.  lu  the  case  of  infants,  as  a  rule,  the  pure  oil 
is  to  be  preferred  to  the  emulsions,  but  tliis  is  not  always  the  case.  The 
administration  of  small  doses — i.  e.,  ten  or  twenty  drops  of  the  oil  three 
times  a  day  continued  for  a  long  period — is  umch  better  than  the  use  of 
larger  doses  for  a  shorter  time. 

A  perfect  preparation  of  iron  for  use  in  infancy  has  not  yet  been  dis- 
covered. During  the  first  few  years  al!  astringent  preparations  should  be 
avoided.  To  he  recommended  oru  the  varioiis  jn-ptonates.  the  albumi- 
nate, bitter  wine,  sweet  wine,  saccharated  carbonate,  pomatc,  and  n»alate. 
These  are  only  slightly  constipating^  and  most  of  them  can  Ix*  given  with 
milk.  For  older  children  nothing  is  better  than  reduced  iron  or  Blaud's 
pills. 

Arsenic  is  second  only  to  iron  in  the  treatment  of  the  aniemia  of  chil- 
dren, and  in  very  many  cases  it  is  to  be  preferred  to  iron.  The  tablet 
triturates  of  araenioua  acid,  one  one-hundredth  of  a  grain,  may  be  given 
immediately  after  meals  three  limes  a  day. or  one  or  two  drops  of  Fowler*8 
solution  largely  diluted  with  water. 

Alcohol  is  of  very  great  ViUue  as  a  tonic  in  combination  with  some  of 
the  bitters,  either  small  doses  of  quinine,  nux  vomica,  or  the  bitter  wine 
of  iron.  Usually  wines,  especially  sherry,  are  to  be  preferred  to  spirits, 
although  some  children  take  spirits  better.  When  combined  with  a  bitter 
there  is  little  danger  of  the  formation  of  the  alcoholic  habit,  even  though 
its  use  may  be  long  continued. 

Of  the  bitter  tonics,  quinine  and  nnx  vomica  are  easily  superior  to  all 
others. 

Opiates.— Strong  objections  have  been  urged  by  many  against  the 
employment  of  opium  in  the  diseases  of  infancj.  While  opiates  have 
no  doubt  been  abused,  the  fact  remains  that  opium  is  almost  as  valu- 
able a  remedy  in  the  treatment  of  disease  during  the  first  five  years 
as  at  any  other  period  of  life.  Infants  are,  however,  peculiarly  suscep- 
tible to  the  drug,  and  relatively  much  smaller  doses  are  required    than 
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of  most  me<licinea.  If  the  phvBician  will  accustom  himself  to  the  use 
of  Tery  smuU  doses^  he  will  bo  surprised  to  see  how  satisfactory  are  the 
effects  produced. 

The  most  useful  preparations  for  young  children  are  paregoric,  Dover's 
powder,  the  deodorized  tincture,  morphiue,  and  codeine.  The  follow- 
ing Uble  gives  what  may  be  considered  safe  initial  doses  at  the  different 


PartKoric 

Daooortzed  tincture 
DoTpr's  powder . . . . 

Murphine 

Codsiott 


1  roooUi. 


m  i 


SmooUia. 


lyear. 


ni  V  to  I 

mi  to  J 
Gr.  i  to  j 
Or.T*ff 
Gr.J, 


Sywt. 


FH.  XXX  to  zl 

tq,  ii  to  iii 
Gr.  ii  to  iii 
Or.  j^j  to  A 
Gr.Vtttol 


Ordinarily  doses  like  the  above  should  not  be  repeated  oftcuer  than 
•very  two  hours.  In  exceptional  circumsUiuces,  as  when  very  great  pain 
is  present,  the  dose  may  be  given  more  frequently.  In  the  hypodermic 
use  of  morphine  it  should  be  remembered  that  its  effects  are  always  more 
uniform  and  striking  than  when  the  drug  ii  admiuistere<i  by  the  mouth, 
and  the  doac  should  therefore  be  smaller.  In  every  iuatiiuce  wliore  a  full 
doee  of  opium  has  been  given  the  physician  should  wait  until  the  effects 
have  subsided  before  the  dose  is  repeated. 

Anodynea. — Chloral  is  usually  well  borne  even  by  quite  young  infants. 
Id  them  it  should  never  be  administered  by  the  mouth,  but,  on  account 
of  its  irritant  properties,  always  by  the  rectum.  After  rectal  administra- 
tion its  effects  arc  usually  manifest  in  h.ilf  an  liour,  and  sometimes  sooner. 
The  rectal  dose  for  an  infant  of  one  month  is  one  grain ;  three  months, 
two  grains ;  one  year,  three  to  five  grains.  It  may  be  repeated  every  two 
to  four  hours,  according  to  indications.  Other  drugs  may  replace  this 
in  most  diseases^  but  in  the  case  of  infantile  convulsions  nothing  is  so 
reliable  as  chloral. 

lielladonna  is  well  borne  by  children,  and  in  larger  doses  than  most 
drugs.  A  tolerance  is  quite  readily  established.  The  eruption  is  more 
rvadily  produced  than  the  other  physiological  effects*  and  even  quite  small 
doses  may  be  sutlicient  to  bring  out  a  very  abundant  blush.  The  parents 
should  be  advised  of  this  fact,  lest  undue  alarm  l>e  felt. 

The  drugs  dossed  as  antipyretics — phenacctine,  antipyrine,  and  anti- 
febrine — are  exceedingly  valuable  in  the  treatment  of  many  diseases  of 
infancy  where  irritative  nen'ouR  symptoms  are  prominent.  In  many  cases 
they  may  advautageouiily  take  the  place  of  opium,  except  where  pain  is 
the  principal  symptom,  as  in  otitis  or  pleurisy.  In  all  conditions  where 
ipasm  is  a  prominent  symptom,  whether  of  the  larynx  or  bronchi^  or  local 
or  general  convulsions,  antipyrinc  is  especially  valuable. 


bMH 


A4 


PECULIAIUTIES  OP  DISEASK  IN  CHILDREN. 


Dmgfl  well  borne  by  Children. — In  this  li^t  might  be  meutioned 
belladonna,  the  bromides,  the  iodides,  chlond,  quinine,  calomel — in  fact, 
ftll  mercurials — and  alcohol. 

The  drugs  not  wtll  borne  include  particularly  cocaine  and  all  prepa- 
rations of  opium.  In  the  case  of  many  others,  while  the  constitutionai 
effects  are  well  tolerated,  thoy  must  be  given  carefully  to  young  infants, 
since  they  are  irritants  t^  the  stomach.  In  tliin  clatjs  may  be  mentioned 
the  salicylates,  salol,  the  astringent  preparations  of  iron,  and  the  acids. 

Counter-irritants. — These  are  of  great  value  in  a  large  variety  of  dis- 
eases, lih'.^iers  should  never  be  employeil  in  tlie  case  of  infants,  and  very 
rarely,  and  never  needlessly,  in  the  case  of  older  children.  In  the  latter 
they  may  be  required  in  inflammntions  of  the  ear,  of  the  joints,  or  of  the 
spine;  they  should  never  be  applied  to  the  chest. 

The  mustard  paste  is  probably  the  most  satisfactory  means  of  pro- 
ducing quick  counter-irritation  over  a  large  surface.  To  make  a  mustard 
paste :  Take  one  part  powdered  mustard  and  six  jmrts  of  wheat  flour,  mix 
with  lukewarm  water,  and  spread  between  two  layers  of  muslin.  This 
should  be  removed  as  soon  as  a  thorough  redness  of  the  skin  has  been 
produced — in  most  cases  from  live  to  eight  minutes,  according  to  the 
strength  of  the  mustard  employed.  This  may  he  repeated  as  often  as 
every  three  hours,  and  continued  for  a  week  if  necessary,  without  pro- 
ducing excoriations  of  the  skiu.  For  older  children  the  paste  may 
be  made  one  part  mustard  to  four  parts  Hour.  In  pulmonary  diseases 
it  should  be  large  euough  to  surround  the  chest.  When  it  is  used 
to  produce  general  reaction  in  heart  failure  it  should  cover  the  entire 
trunk. 

The  mustard  pack, — The  child  is  stripped  and  laid  upon  a  blanket, 
and  the  trunk  is  surrounded  by  a  large  towel  or  sheet  saturated  with 
mustard  water.  This  is  made  as  follows :  One  tablespoonful  of  mustard 
to  one  quart  of  tepid  water.  In  this  a  towel  is  dipped,  and  while  drip- 
ping wound  around  the  entire  body.  The  i^atient  should  then  be  rolled 
in  the  blanket.  This  pack  may  be  continued  for  ten  or  fifteen  minutes, 
at  the  end  of  which  time  there  will  usually  be  a  very  decided  redness  of 
the  whole  body.  It  may  be  repeuti'd  according  to  indications.  Where  it 
is  desired  to  produce  a  general  counter-irritation,  the  mustard  pack  is  not 
quite  as  efHcient  as  the  mustard  bath,  but  it  has  the  advantage  in  causing 
much  less  disturbance  to  the  patient.  The  mustard  pack  is  useful  in  the 
condition  of  collapse  or  of  great  prostration  from  any  cause  whatever,  in 
convulsions,  and  in  cerebral  or  pulmonary  congestion. 

The  turpentine  stupe  is  made  by  wringing  a  piece  of  flannel  out  of 
water  as  hot  as  can  be  borne  by  the  hand.  U}x>n  this  is  sprinkled  ten  or 
fifteen  drops  of  the  spirits  of  turpentine.  The  8tu]>e  is  then  applied  to 
the  body  and  covered  with  oiled  silk  or  dry  flannel.  It  is  useful  chiefly 
in  abdominal  pains  or  inflammations,  but  in  iufancy  must  be  carefully 
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waiorKHi  OT  vesication  will  be  produced.  For  continuous  use  it  is  not  so 
vaJualilc  as  the  mustard  paste. 

Stimulating  Unimenis  containing  turpentine  and  other  irritants  arc 
iis<»ful  in  inflammations  af  thf  chest,  although  Uwh  relinhlo  than  the  mus- 
tard paste.  One  of  the  mildt.*.st  and  most  useful  preparatious  i»  (.•aiuphor- 
ated  oil.  Another  is  olive  oil  four  parts  and  turpentine  one  part.  These 
may  cither  be  nibbed  upon  the  surface,  or  a  piece  of  flannel  may  be  satu- 
rated with  them  and  then  applie<l  to  the  skin.  The  old-fushioned  spice 
isi  useful  in  many  cases  where  a  very  mild  counter-irritant  is  desired 
the  abdomen. 

Local  Uoof] -letting. — Leeches  are  often  useful  in  arresting  acute  in- 
tlammations  of  the  mastoid  or  middle  ear.  They  may  also  l)c  appli('d  to 
tlio  pntcordium  in  acute  pneumonia  with  siflins  of  failure  of  the  riglit 
heart,  viz.,  great  dyspna'a  and  cyanosis.  In  robust  cliildren  even  vene- 
MXition  may  be  employed  with  advantage  for  the  al>ovo  indications. 

Dry  cups  are  useful  even  in  young  infants,  to  relieve  acute  pulmon- 
ary congestion.  From  four  to  six  cups  may  be  applied,  and  the  effect 
may  l)e  amtinuud  !iy  the  application  of  the  mustard  paste.  Wet  cups 
should  never  Ik;  use<i  for  young  children. 

Poultices  are  useful  in  local  inflammations  about  the  glands  of  the 
neck,  the  joints,  and  in  cellulitis  in  various  parts  of  the  IkxIv.  They 
are  indicated  in  pulmonary  diseases  in  whieh  there  is  great  pain,  as  in 
pleurisy  or  in  pleuro-pneunvonia.  In  bronchitis  and  in  bnmcho-pneu- 
monia  tlieir  prolonged  use  is  objectionable  on  account  of  their  weight. 
Wetter  effects  can  generally  l>e  produced  by  hot  fomentations  and  coun- 
ter-irritation. Ground  flaxseed  is  the  best  material  for  poultices.  Tliia 
fhonUi  Ije  mixed  M-ith  boiling  water  until  the  proper  consistency  is 
reachctl,  when  the  poultice  should  1m?  put  into  a  bag  of  muslin.  The 
poultice  should  l)e  covered  with  oilinl  silk  or  flannel,  so  that  it  will  retain 
its  heat  as  long  as  possible.  To  be  of  value,  poulticed  must  be  applied 
hot  and  i-hanged  fret|uently. 

Hot  fomentations  are  more  cleanly  than  poultices  and  much  more 
easily  changed.  One  of  the  best  mean.s  of  applying  them  is  by  a  piece  of 
Bpongio-piiine  wrung  from  water  as  hot  as  the  hand  can  bear.  WTiere 
this  can  not  be  obtained,  a  large  piece  of  flannel  may  Ite  use<l  in  the  same 
*ay,  covered  with  cotton  batting,  and  then  with  oilcnl  silk.  This  method 
I  of  using  hot  fomentations  is  exceedingly  satisfactory  for  applications  to 
the  extremities. 

Cold. — Cold  is  useful  in  all  forms  of  inflammation  of  the  eyes  and 
tbrain.  In  inflammation  of  (he  cervical  lymph  glands  and  of  the  joints 
it  is  of  imdoubted  value,  but  its  advantage  over  heat  is  questionable.  The 
ftlicicncy  of  both  cold  and  heat  in  these  cases  depends  largely  upon  the 
nethod  of  application.  Sometimes  in  pleurisy  much  greater  relief  is  ob- 
tained from  the  use  of  an  ice  bag  to  the  chest  than  from  hot  applications. 
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but  this  is  not  the  general  experience.    The  treat  i 
the  application  of  tlio  ice  bag  to  the  chest  has  ma 
in  my  o^nl  hands  it  lias  not  yicldtKl  the  results 
admissible  only  in  lobar  pneumonia,  and  here  chief! 
children.     The  application  of  cold  in  young  or 
should  be  made  with  caution  in  all  inflanunationa  < 
Gold  is  best  applied  to  the  head  by  an  ice  cap  ' 
ordinary  rubber  or  flannel  bag  filled  with  ice  m: 
The  rubber  coil  filled  with  ice  water  is  also  an 
inflamed  glands  or  joints  the  ice  bag  should  bo 
compresses  changed  every  minute. 

The  Hot  Pack. — All  clothing  is  to  be  rcmoTo 
covered  with  towels  wrung  from  water  at  a  temp 
110°  F.,  after  which  the  body  should  be  rolled  in 
hot  applications  may  bo  changed  every  twenty  or  • 
perspiration  is  produced,  which  may  be  continur 
This  is  mainly  useful  in  uraemia. 

The  Hot  Bath,  like  the  mustard  pack  or  th' 
used  to  promote  reaction  in  cases  of  shock  or  coIIh  - 
be  put  into  the  bath  at  a  temperature  of  100°  F 
ally  raised  to  105°,  or  even  to  110°,  but  rarely  abo 
should  be  well  rubbed  while  the  patient  is  in  tl 
should  be  kept  in  the  water  to  see  that  the  tern 
high.    During  the  bath,  in  most  cases,  cold  shou' 
The  Hot-Air  or  Vapour  Bath. — All  the  clot 
and  the  patient  laid  upon  the  bed  with  the  bed 
body  ten  or  twelve  inches,  and  sustained  by  mt 
The  bedclothing  should  be  pinned  tigbtly  abo 
the  head  is  outside.     Beneath  tlie  bed  clothing 
from  a  croup  kettle  or  a  vapourizer.    This  wi 
spiration  in  fifteen  or  twenty  minutes.     It  may 
to  thirty  minutes  at  a  time.     Instead  of  vap*'  ^ 
duced  in  the  same  way.    The  air  space  about  ^^ 
The  vapour  bath  is  applicable  chiefly  to  cases  of 
The  ICiutard  Bath. — Four  or  five  tablespoon' 
should  be  mixed  for  a  few  minutes  with  one  ^  ^ 
this  should  be  added  four  or  five  gallons  of  p 
of  100°  F.    The  temperature  of  the  bath  may 
hot  water  to  105°  or  110°  F.  if  desired.     Notl 
the  hot  mustard  bath  for  a  general  derivative  » 
to  the  surface  in  cases  of  shock,  collapse,  hear 
in  sadden  congestion  of  the  lungs  or  brain.    '= 
Im  ocmtinned  for  more  than  ten  minutes.    If  i 
nr. 
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bnt  this  is  not  the  general  exi)erience.  The  treatment  of  pnenmonift  by 
the  application  of  the  ice  bag  to  the  chest  has  many  advocates,  although 
in  my  o\ni  hands  it  has  not  nelded  the  resultji  claimed  for  it.  It  ia 
admi^ible  only  in  lobar  pneumonia,  azid  here  chiefly  in  older  and  stronger 
children.  The  application  of  cold  in  young  or  very  delicate  children 
should  Ik*  made  with  caution  in  all  inflammations  of  the  res^piratory  tract. 

Cold  is  best  applied  to  the  head  by  an  ice  cap  made  like  a  helmet;  aa 
ordinary  rubber  or  flannel  bag  filled  with  ice  may  answer  the  purpose* 
The  rubber  coil  filled  with  ice  water  is  also  an  excellent  method.  For 
inflamed  glands  or  joints  the  ice  bag  should  be  used;  for  the  eyes  cold 
compresses  changed  every  minute. 

The  Hot  Faok.^All  clothing  is  to  be  removed  and  the  child's  body 
covered  with  towels  wrung  from  water  at  a  temperature  of  from  100"  to 
110*  F.,  after  which  the  body  should  be  rolled  in  a  thick  blanket  These 
hot  ftpplioations  may  be  changed  every  twenty  or  thirty  minutes  until  free 
perspiration  is  produced,  which  may  be  continued  as  long  as  neceaaaiy. 
This  is  mainly  useful  in  anemia. 

The  Hot  Bath,  like  the  mustard  pack  or  the  mustard  bath,  may  be 
used  to  promote  rc4iCtion  in  cases  of  shock  or  collapse.  The  patient  should 
be  put  iuto  the  bath  at  a  temperature  of  100**  F.,  the  water  being  gradu- 
ally raised  to  105%  or  even  to  110**,  but  rarely  above  this  point.  The  body 
should  be  well  rubbed  while  the  patient  is  in  the  bath.  A  thermometer 
should  be  kept  in  the  water  to  see  that  the  temperature  does  not  go  too 
high.    During  the  bath,  in  most  cjisea,  cold  should  be  applied  to  the  head. 

The  Hot-Air  or  Vapour  Bath. — All  the  clothing  should  be  removed 
and  the  patient  laid  upon  the  bed  with  the  bedclothing  raised  above  the 
body  ten  or  twelve  inches,  and  sustained  by  means  of  a  wicker  support.  ^J 
The  bedclothing  should  bo  pinned  tightly  about  the  neck,  so  that  only^^f 
the  head  is  outside.     Beneath  the  bed  clothing  hot  vapoar  is  introiluced       ^ 
from  a  croup  kettle  or  a  vapourizer.    This  will  usually  induce  free  per- 
spiration in  fifteen  or  twenty  minutes.     It  may  be  continued  from  twenty 
to  thirty  minutes  at  a  time.     Instead  of  vapour,  hot  air  may  be  intro- 
duced in  the  same  way.    The  air  space  about  the  body  is  indispensable. 
The  vapour  bath  is  applicable  chiefly  to  cases  of  uraemia. 

The  Mustard  Bath. — Four  or  five  tablespoonfuls  of  powdered  mustard 
should  be  mixed  for  a  few  minutes  with  one  gallon  of  tepid  water.  To 
this  should  be  added  four  or  five  gallons  of  plain  water  at  a  temperature 
of  100°  F.  The  temperature  of  the  bath  may  be  raised  by  the  wldition  of 
hot  water  to  105**  or  110°  F.  if  desired.  Nothing  is  more  efficient  than 
the  hot  mustard  bath  for  a  general  derivative  effect  in  bringing  the  blood 
to  the  surface  in  cases  of  shock,  collapse,  heart  failure  from  any  cause,  or 
in  sudden  congestion  of  the  lungs  or  brain.  The  bath  should  not  usually 
be  continued  for  more  than  ten  minutes.  If  necessary,  it  may  be  repeated 
in  an  hour. 
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The  Bran  Bath.— Put 
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quart  of  ordinary  _ 

of  coarse  rmisliu  or  cheese  clotli  and  place  this  in  four  or  five  gallons  of 
water.  The  bran  bug  should  be  fn-quoiitly  squeezed  and  moved  about 
until  the  bath  water  resembles  a  thin  porridge.  It  may  be  of  any  tem- 
perature desired,  but  usually  about  9U°  to  95**  F.  is  best.  A  bran  bnth  is 
of  great  value  in  ejiscs  of  efizoma,  exeoriations  about  the  buttocks,  or  in 
other  cases  where  the  skin  is  very  delicate,  and  plain  water  seems  to  irri- 
tate it 

The  Tepid  Bath  may  be  given  at  a  temperature  of  95"  to  100''  F.  It  is 
very  useful  in  many  conditions  of  excitement  or  extreme  nervous  irrita- 
bility.    To  induce  sleep  it  is  often  more  efficient  than  drugs. 

The  Cold  Sponge  or  Shower  Bath  should  be  given  in  the  morning 
before  breakfast,  and  in  a  wurnt  rooui.  The  cliild  sliould  sttuid  in  a 
foot  tub  containing  warm  water  enough  to  cover  the  feet,  then  a  large 
epouge  holding  about  a  pint  of  watt^r  at  a  tempumtnre  of  from  40°  to  60"* 
F-  should  be  squeezed  three  or  four  times  over  the  eliest,  shoulders,  and 
Bpine  of  the  child,  the  skin  being  rubbed  meanwhile.  The  bath  should 
not  lost  more  than  half  a  minute.  It  should  he  followed  by  a  brisk  rub- 
bing until  a  thorough  reaction  is  established.  This  is  very  useful  at  all 
agee,  but  a  particularly  valuable  tonic  in  delicate  children.  It  may  bo 
need  in  those  only  eighteen  months  old.  Not  tlie  leai^t  of  the  beneficial 
reiaUs  is  the  full  expansion  of  the  lungs  from  the  strong  cry  which  the 
bath  usually  excit4?s.  In  younger  infants  a  cold  plunge  may  be  sub- 
stituted. This  should  be  merely  a  single  dip  of  the  entire  body  in 
water  at  a  temperature  of  60°  to  G0°  F.  In  order  that  beneficial  effects 
shall  follow  the  oold  plunge  or  cold  sponging,  a  good  reaction  must  be 
establiahcil.  If  children  lack  suffi- 
cient vitality  to  secure  this,  and  if 
thoy  remain  pale,  pinched,  and  blue 
for  some  time  after  the  bath,  it 
must  be  discontinued  altogether, 
or  water  of  a  higher  temperature 
need. 

Vasal  Spray. — This  may  be  either 
of  an  aqueuus  or  oily  solution.     For  . 
the  oil  spray  an  atomizer  similar  to 
that  shown   in   the   accompanying 
cut  should  be  employed.     It  is  valu- 
able iu  cases  of  dry  catarrh,  where  there  is  a  formation  of  crusts  in  the 
aoae.     A  variety  of  oils  may  be  used  in  the  spray,  albolene  being  per- 
haps as  satisfactory  as  any.     Fig.   8  shows  an   efficient  atomizer  for 
albolene. 

There  are  a  good  many  forms  of  hand  atomizers  to  be  found  in  the 
market  for  the  production  of  an  aqueous  spray.     For  a  cleansing  nasal 
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Bpray,  DoljelTs  solution,  Seller's  (iolution,  Listerine  ten-per-cent  solution, 
or  a  twn-pf^r-ct'.iit  solution  of  boric  aeid  may  be  used. 

Nasal  Syringing^. — In  cases  of  considerable  nasia]  obstruction  and  in 
the  more  serious  ntTeflions  of  tlie  rhinn-pharynx,  only  the  syringe  can  be 
consiiJ*'R'(l  an  cflicifnt  means  of  clean?*inf:  the  cavity. 

The  fountain  syringe  bns  tlic  advunta^e  of  being  easily  regulated 
as  t-o  the  force  employed,  thi*  l>oing  determined  by  the  height  at  which 
the  bag  is  suspended  above  the  Ixni.  For  ordinary  purposes  an  eleva- 
tion of  one  or  two  feet  is  sufficient,  and  rarely  is  a  greater  pressure 


Flo.  9. — Nfuud  Hjrrin^. 

than  three  feet  advisable.  The  last  is  desirable  when  a  thorouj 
flusliiijg  of  the  rluuo-pharyux  it^  re<|uired.  The  ponitiou  of  (he  patieul 
is  the  same  as  that  shown  in  Fig.  10.  The  danger  of  forcing  flui< 
into  the  middle  ear  is  greatly  lessened  if  the  patient  keeps  the  luouj 
wide  ojien. 

WhiTi!  a  smaller  amount  of  fluid  i?  siiflicicnt  a  piston  syringe  ma] 
be  employed.  This  sliould  be  small  enough  lo  be  easily  workeil  wil 
one  hand,  [t  should  have  a  fioft  rubber  tip.  to  prevent  injuring  th< 
nasal  mucous  metntirane,  and  the  tip  shouKI  be  large  enough  to  fill  th< 
nostril.  The  be*t  pii^ton  syringe  for  nasal  use  is  shown  in  Fig.  9.  Thi 
is  made  either  of  glass  or  hard  rubber,  and  fulfils  all  the  conditions 
mentioned.  It  is  easy  of  action,  can  be  readily  cleansed*  and  holds 
alM)ut  half  an  ounce.  The  same  syringe  should  not  be  used  for  more 
than  one  patient,  unless  it  has  been  very  thoroughly  disinfected.  In  hos- 
pitals, and  even  in  private  practice,  na«al  syringes  are  frequent  carriers 
of  infection. 

Either  of  two  positions  may  be  used  in  nasal  syringing.  Tn  diph- 
theria, scarlet  fever,  or  any  constitutional  disease  attended  by  great 
depression,  the  child  should  not  lie  n-riioved  from  tin?  bed.  Tlie  syring- 
ing may  be  done  by  a  single  nurse,  who  stands  at  tlie  head  of  the 
bed,  alternately  s;;Tinging  the  right  and  left  nostril,  turning  the  head 
from  side  to  side  (see  Fig.  10).  The  other  method  is  to  hold  the  child 
erect  on  the  lap,  with  llie  head  inclined  somewhat  forward,  the  syring- 
ing being  done  by  a  w»cf)nd  person  standing  behind.  In  either  position 
the  ehilds  arms  and  hands  should  be  securely  pinioned  to  the  sides  liy 
a  sheet.  To  make  sure  that  the  rhino-pharynx  has  bcHin  reached  the 
water  should  return  through  the  opjxisite  nostril  or  the  mouth.     When 


bulb  (Davison)  syringe  :*houl(l  not  bo  employed  for  nasal  irngation;  as 
the  pressure  can  not  l>e  satisfactorily  regulated,  fluids  are  likely  to  be 
fnr*iHl  into  the  Eustaehian  lul)es. 

Syringing  the  mouth  and  pharynx  is  useful  in  many  pathological 
conditions  of  these  parts,  particularly  in  children  too  young  to  gargle. 
Eitlier  the  fountain,  piston,  or  bulb    (DaviM>n)   nyrinf^e  may  be  used. 


' 


Fifl.  10.— Mot)iod  of  ii3rrin^1n^  th«  OOM. 


If  thi?  pharynx  i«  to  Ik*  reacheil.  the  nozzle  is  ur«h1  as  a  fonjruo  dopreswr. 
This  should  lie  plaewl  at  the  angle  of  Hie  mouth  lietwwn  the  Imek  teeth. 
The  child  shouhl  lie  hold  in  the  sitting  posture,  with  the  hi«nd  inclined 
forward.    Only  blaad  solutiona  should  l>e  employed. 


60 


PECULIARITIES   OF  DISEASE   IN   CHILDREN. 


Inhalation! — Those  are  of  very  great  utility  in  all  affections  of 
respiratory  triict.  To  be  efficient,  the  patient  ehould  be  put  under  a  tent. 
A  satisfactory  tent  may  be  maile  by  erecting  a  T-sliaped  piece  of  wood  at 
the  huad  and  foot  of  the  crib  and  throwing  over  thia  a  large  sheet  folded 
and  pinned  at  tlie  corners.  Another  method  is,  to  stretch  a  cord  around 
the  top  of  each  of  the  four  posts  of  the  crib,  or  simply  from  the  centre  of 
the  head  piece  to  the  centre  of  the  foot  piece;  the  sheet  should  be  used  as 
in  the  first  instance.  A  very  good  t«nt  may  be  improvised  by  throwing  a 
large  sheet  over  an  open  umbrella.  Instead  of  au  ordinary  cotton  sheet 
one  of  rubber  cloth  may  be  used.  For  hospital  use  I  have  found  it  con- 
Teuient  to  have  a  rubber  cover  made  to  fit  closely  over  the  top  of  the  crib 
to  be  used  for  inhalations.  The  better  the  tent  the  more  satisfactory  are 
the  reeulta  frnin  inhalutiona. 

Inhalations  may  be  in  the  form  of  vapour  or  spray.  The  apparatus 
employed  may  be  the  croup  kettle,  the  vapourizer,  or  the  steam  atomizer. 
As  all  of  these  are  used  with  alcohol  lamps,  iuaumei*able  accidents  from 
fire  have  occurred  with  them.  Patients  and  nurses  should  always  be  cau- 
tioned regarding  thia.  The  ordinary  croup  kettle  is  a  clumsy  affair  and 
especiully  likely  to  be  the  cause  of  accidents.  In  Fig.  11  is  shown  one 
of  an  improved  pattern/  which  possesses  the  advantages  both  of  the  ordi- 
nary croup  kettle  and  of  the 
vapourizer.  The  base  has  been 
weighted,  to  prevent  the  appa- 
ratus being  etisily  upset  The 
pail  is  low,  which  fact  also  contributes 
to  its  stability.  It  is  provided  with  a 
safety  alcohol  lamp,  the  flame  of  which 
can  be  regulated  by  a  screw.  The 
lamp  holds  enough  alcohol  to  burn 
from  five  to  six  hours.  This  kettle 
may  be  used  to  produce  simple  vapour, 
or  vapour  from  lime  water,  or  a  medi- 
cated vapour  may  be  employed.  If  the 
latter  is  desired,  the  substance  to  be  va- 
pourized  is  placed  on  a  sponge  held  in 
the  expansion  of  the  spout.  The  kettle 
should  be  filled  with  hot  water  before 
using.  It  should  be  placed  ui>on  the 
floor  or  a  low  box  beside  the  crib,  so  that  the  end  of  the  spout  is  just  in- 
side the  tent  at  a  level  with  the  surface  of  tlie  bed. 

The  vapourizer  t  (Fig.  12)  is  one  of  the  most  satisfactory  means 


Flo.  U.— The  oiithorV  oroup  hvttle. 


•  Made  by  l^wis  &  ConpT.  130  W.  42d  St..  Now  York. 
t  Made  by  Whitall  &  Tatani,  New  York  and  Philadelphia. 
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obtjiiniiig  medicate  inhalations      The  boiler  is  half  filled  with  water,  and 
the  Bubfiiunce  to  be  vapourized  iB  placed  upon  a  sponge  which  liea  on  a  per- 


Fia.  la. — Vftpourizur. 


Kiu.  IS.^8tciun  alouiizer. 
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forated  diaphragm  placed  at  the  top  of  the  boiler,  so  that  all  the  steam 
generated  iu  the  boiler  passes  through  it. 

The  steam  aiomizer  is  shown  in  Fig.  13.  For  this  no  tent  is  required. 
It  should  be  placed  about  one  and  a  half  or  two  feet  from  the  patient*8 
face,  and  the  clothiug  protected  b_v  a  rubber  sheet.  Tliis  \b  very  eflicient 
where  steam  or  vapour  of  lime  water  are  used,  but  is  not  to  be  advised  for 
carbolic  acid,  creosote,  etc. 

Oiled-iilk  Jacket — In  all  forms  of  acute  pulmonary  inflammation  this 
form  of  local  application  has  largely  supplanted  the  time-hononred  poul- 
tice, both  in  boepital  and  In  private  practice.  It  keeps  the  skin  at  a  uni* 
form  tem|>erature,  maintains  a  moderate  degree  of  counter-irritation,  and 
gives  the  patient  a  great  deal  of  comfort  The  jacket  consists  of  three 
la  vers — an  outer  one  of  oiled 
ttlk,  an  inner  one  of  cheese 
cloth  or  light  flannel,  and  a 
middle  one  of  cotton  batting 
or  wool.  The  middle  layer 
should  be  half  an  inch  in 
thickness.  The  purpose  of 
ibe  lining  is  to  kee]>  the  cot- 
ton in  position.  Fig.  14 
afaowB    the   pattern   of   the 

*     t      tA.  ■  n  1  ^*io.  14. — FaU«m  for  oile<l*aiUi  jacket 

jacket.    It  ifl  generally  made  '' 

in  two  pieces,  each  of  which  should  be  about  twelve  inches  wide  and  twelve 
inclu^  long  for  a  child  of  one  year.  These  are  sewed  together  along  one 
border  and  lapped  at  the  other,  where  it  is  secured  by  safety  pins.  A 
properly  made  jacket  will  last  two  weeks. 
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Stomaoh-Wasliiiig  coDsiata  in  the  introduction  of  water  into  the  stom- 
ach through  li  ilexible  catheter  or  stomach  tube  and  then  siphoning  it 
out.  It  waa  introfiuccd  into  general  practice  among  infants  by  Epstein, 
of  Prague.     To  Seibert  (New  York)  is  due  the  credit  of  bringing  the 

subject  prominently  before  the  minds  of 

the  mediual  profession  in  America.     It  is 

one   of    the    most   vahmble    therapeutic 

measures  we  possess.     Stomach- washing 

has  been  employed  almost  daily  for  the 

piiat  twelve  years  in  the  hospitals  with 

which    I   am   connected,   during   which 

jTeriod    the    stomach    has    been    washed 

many   thousand    liniM.        No    accident 

whatever  has  occurred,  and  the  operation 

may    be    considered    entirely   free   from 

danger;   in  fact,  it   is   diflicult   to   pasa 

^^^^^  the   tube  anywhere  else  than   into   the 

^^^^B  oesophagus.     The  amount  of  prostration 

^^^r  may  be  compared  to  that  of  an  ordinary 

W^  I  attack  of  vomiting. 

I  M  The  apparatus   for   stomach-washing 

■  ^  is  very  simple  (Fig.  15),     There   is  re- 

\^  ^^  quired   a  soft-rubber  catheter,  size   16, 

^^m^^^  American  scale  (24  French) — one  with  a 

large  eye  is  preferred;  a  glass  funnel, 
holding  four  to  six  ounces;  two  feet  of 
rubber  tubing,  and  a  few  inches  of  glass  tubing  to  join  this  to  the  cathe- 
ter. The  child  should  be  held  in  a  sitting  posture  (Fig.  IG),  the  body 
well  protected  by  a  rubber  sheet,  with  a  large  basin  conveniently  near. 
The  catheter  should  be  moistened.  While  the  tongue  is  depressed  with 
the  forefinger  of  the  left  hand,  the  catheter  is  passed  rapidly  back  into  the 
pharynx  and  down  the  CRsophagus.  It  is  important  that  the  first  part 
of  the  introduction  should  be  as  rapid  as  possible,  for  if  the  child  begins 
to  gag  from  the  pharyngeal  irritation  the  introduction  of  the  tube  may 
be  quite  diflicult.  No  resistance  is  ordinarily  encountered  after  the  tube 
reaches  the  oesophagus.  About  ten  inches  of  the  catheter  should  be  passed 
beyond  the  lips.  When  it  has  reached  the  stomach  the  funnel  should  be 
raised  as  high  as  possible,  to  allow  the  escape  of  gases  almost  invariably 
present.  It  should  then  be  lowered,  in  order  to  siphon  out  the  fluid  con- 
tents. If  nothing  escapes,  the  funnel  is  then  to  be  raised  and  from  two 
to  six  ouncoa  of  water  poured  into  it  from  a  pitcher;  the  funnel  is  then 
lowered  and  the  water  siphoned  out.  Thia  procedure  is  repeated  from 
four  to  ten  times,  or  until  the  fluid  comes  back  perfectly  clear.  About  a 
quart  of  water  is  ordinarily  used.     Various  solutions  have  been  advised 


Fifl.  1&.--Ap[)anitu«  fur  Ktomach- 
washing, 
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lor  stomach-washing,  hut  nothing  is  better  than  boiled  water,  used  at  the 
temperature  of  from  100®  to  110°  F. — the  higher  temperature  being  em- 
ployed when  the  gastric  irritation  is  very  great.  Through  the  tube  are 
easily  dist^hargotl  mucus  and  small  curds;  larger  ones  arc  gradually  broken 
down  by  re|)eated  washing.  Vomiting  may  be  induced  by  overdisteading 
the  stomach  with  water.  If  there  Is  great  thirst  there  is  often  an  advan- 
tage in  leaving  one  or  two  ounces  of  water  in  the  stomach.  To  this  water 
it  is  at  times  beneficial  to  add  lime  water. 

Stomach-washing  in  its  application  ia  practically  limited  to  children 
onder  two  and  a  half  years.     It  is  easiest  in  those  under  eighteen  mouths. 


?^. 


[V  "^ 


Fi«.  16, — Poi*ltion  for  rtoiiittch-waHliintf. 


Cliildron  of  three  years  and  over  are  usually  so  niuub  alarmed  and  struggle 
•0  violently  as  to  make  it  ditticult  and  undesirable. 

The  indications  for  stomach-washing  are:  (1)  Acute  gastric  indiges- 
tion, either  with  or  without  persistent  vomiting.    Here  the  purjjose  is 
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simply  to  clear  the  stomach  of  its  irritating  contents,  and  a  single  wash- 
ing may  be  sufficient.  (2)  Chronic  indigestion  attended  with  great 
production  of  gastric  mucus,  and  sometimes,  though  rarely,  by  dilatation 
of  the  stomach.  In  these  cases  daily  washing  is  required  for  a  consider- 
able period.     (3)  Poisoning. 

Gavage. — Gavage  consists  in  the  forcible  introduction  of  food  into  the 
stomach  by  a  tube  passed  through  the  mouth.  The  same  apparatus  is 
employed  as  in  stomach-washing,  and  the  method  is  similar,  with  the 
exception  that  for  gavage  the  child  should  be  placed  flat  upon  the  back, 
the  head  being  steadied  by  an  assistant.  In  older  children  a  mouth-gag 
is  often  necessary.  After  the  tube  has  entered  the  stomach  the  funnel 
should  be  raised  to  allow  the  gas  to  escape.  The  food  is  then  poured 
into  the  funnel ;  as  soon  as  it  has  disappeared  the  tube  is  tightly  pinched 
and  quickly  withdrawn,  to  prevent  food  from  trickling  into  the  pharynx, 
since  this  is  often  a  cause  of  vomiting.  In  young  infants,  after  remov- 
ing the  tube,  it  is  well  to  keep  the  jaws  separated  by  the  fingers  for  a  few 
moments  to  prevent  gagging.  If  the  food  is  regurgitated  this  usually 
happens  at  once,  li  may  then  be  introduced  a  second  time.  After  feed- 
ing, the  child  should  be  kept  absolutely  quiet  upon  the  back. 

In  cases  where  all  the  food  is  given  by  gavage  the  interval  between 
feedings  must  be  considerably  longer  than  under  other  circumstances. 
The  food  given  should  be  either  wholly  or  partly  predigested,  since  diges- 
tion in  these  cases  is  usually  feeble.  The  stomach  should  be  washed 
before  each  feeding,  in  order  to  remove  mucus  and  to  be  sure  that  it  is 
empty  before  the  meal  is  given. 

Gavage  is  valuable,  as  already  indicated  in  connection  with  the  incu- 
bator, in  the  management  of  premature  infants  and  after  certain  opera- 
tions upon  the  mouth  and  neck.  It  is  also  useful,  first,  in  the  case  of  very 
young  infants,  who,  suffering  from  severe  malnutrition,  can  not  be  in- 
duced to  take  food  enough  to  sustain  life;  secondly,  in  many  acute  dis- 
eases, particularly  in  septic  cases  where  the  child  will  not  readily  take  the 
necessary  food,  as  in  diphtheria,  scarlet  fever,  typhoid,  pneumonia,  etc. ; 
thirdly,  in  many  cases  of  cerebral  disease  where  food  is  refused  on  account 
of  delirium  or  coma;  and,  fourthly,  in  uncontrollable  vomiting,  as  first 
suggested  by  Kerley. 

Gavage  is  a  very  simple  procedure  and  one  which  a  nurse  can  easily 
be  taught.  It  is  free  from  danger,  and  in  a  great  majority  of  cases  the 
food  given  is  not  regurgitated.  In  acute  septic  cases  not  only  may  food 
be  given,  but  also  such  medicines  and  stimulants  as  may  be  required, 
with  little  or  no  trouble.  The  advantage  of  gavage  over  the  continued 
coaxing  or  holding  the  nose  and  forcing  the  patient  to  swallow,  will  be 
at  once  apparent  to  one  using  it. 

Nasal  Feeding. — The  method  is  similar  to  gavage,  the  only  difference 
being  that  the  tube  is  passed  through  the  nose,  and  consequently  a  much 
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smaller  one  is  used.  No.  10  American  or  No.  Ifi  Fri^nch  scalo  is  a  proper 
site.  Nasal  feeding  is  applicable  to  children  over  two  years  old,  in  whom 
the  tube  can  seldom  be  passed  through  the  mouth  without  the  use  of  a 
gag,  and  then  only  after  much  struggling.  It  is  of  value  after  intuba- 
tion, tracheotomy,  and  other  oiK^rations  about  the  throat,  alno  iu  some 
ca^.s  of  throat  paralysis,  espixially  after  diphtheria. 

Inigation  of  the  Colon. — By  irrigation  of  the  colon  is  moant  the 
flushing  of  the  entire  large  intestine  by  fluids  injected  high  up  through 
a  catheter  or  rectal  tube.  Very  rarely  indeed  do  the  injected  fluids  pass 
bt*yoDd  the  ileo-eaical  valve. 

The  a]>paratus  required  for  irrigating  the  colon  is  a  fountain  syringe, 
five  or  six  fwt  of  rublw^r  tul»ing,  and  a  (loxiblc  rectal  tube  or  soft-rubber 
catheter — No.  26  or  27,  French  scale,  being  preferred.     Kemp's  douhle- 


7lo.  17.~Komp*8  tubu. 


cmrent  tube  of  hard  or  flexible  rubber  (Fig.  17)  is  of  great  advan- 
tage. The  child  is  placed  upon  the  back,  with  the  thighs  flexed  and  the 
buttocks  brought  to  the  edge  of  the  bed  or  table.  He  should  lie  upon 
a  Kelly  pad  or  a  rubber  sheet  so  arranged  as  to  form  a  trough  empty- 
ing into  a  large  basin  or  tub.  The  bag  containing  the  water  is  hung 
four  or  five  feet  above  the  bed.  If  a  catheter  is  used  it  is  inserted 
Juat  within  the  sphincter  before  the  water  is  turneil  on.  As  it  flows 
tlie  catheter  in  gradually  pushed  upward  to  a  distance  of  twelve  or  four- 
teen inches.  The  water  distending  the  intestine  in  advance  of  the  cathe- 
tor  usually  makes  its  introduction  quite  easy.  If,  however,  the  attempt 
i«  made  to  introduce  the  catheter  hpfore  turning  on  the  water,  it  almost 
invariably  doubles  upon  itself.  In  Fig.  18  is  shown  the  colon  of  an  in- 
fant of  six  months  in  position.  It  is  the  peculiar  curve  and  the  great 
length  of  the  sigmoid  flexure  that  make  the  introduction  of  water  difficult, 
unless  the  tube  is  passed  quite  to  the  descending  colon.  When  this  is 
done  the  remainder  of  the  colon  fills  with  ease;  but  if  the  tube  is  intro- 
duced only  three  or  four  inches  the  irrigation  is  not  likely  to  extend 
btjond  the  sigmoid  flexure. 

ITaually  a  pint,  and  often  a  quart,  will  be  introduced  before  any  water 
returus.    This  ie  an  advantage,  since  one  can  then  be  reasonably  sure  that 
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the  npper  port  of  Ihe  colon  has  been  reached.  The  water  is  passed  from 
time  to  lime  alongside  the  catheter,  often  with  considerable  force.  At 
least  a  gallon  of  water  should  be  used  for  a  single  irrigation.  The  wash- 
ing should  be  continued  until  the  water  returns  quite  clean.  Gentle 
kneading  of  the  abdomen  should  be  continued  during  the  irrigation,  par- 
iicalarly  the  earlj  part  of  it,  to  facilitate  the  passage  of  the  water  into  the 


Fia.  18. — Colon  of  a  ohilJ  mx  montlis  old,  in  pfMition.     (Frotn  a  photognph.) 


Upper  part  of  the  colon.  At  the  end  of  the  irrigation  the  rubber  tube  is  de- 
tached and  ihe  water  allowed  to  escape  through  the  catheter,  which  remains 
in  situ.  Sometimes  as  much  as  a  pint  of  water  remains  in  the  intestine. 
This  is  usually  passed  within  half  an  hour.  As  the  irriiration  of  the  colon 
almost  invariably  excites  active  peristalsis  of  the  lower  ileum,  this  part  of 
the  intestine  is  emptied  as  welL  It  is  to  be  remembered  that  the  colon 
of  an  infant  six  months  old  will  hold  one  pint  without  distention,  and  at 
the  ago  of  two  years  from  two  to  three  pints. 

Irrigation  of  the  colon  is  useful  to  clear  this  part  of  the  intestine  of 
mncus,  fiecal  matter,  undigested  food,  and  the  products  of  decomposition. 


« 
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It  may  also  be  employed  as  a  means  of  local  meilication  in  ileo-colitis. 
Where  the  object  is  simply  to  cleanse  the  intestine,  a  saline  solution — a 
teaspoonful  of  common  Halt  to  a  pint  of  watc^r — is  preferred. 

The  temperature  of  the  water  used  for  irrigation  imiy  be  varied  ac- 
cording to  the  special  inrlicationa.  For  ordinary  pur}>oseti,  where  cleans- 
ing^ only  is  aimed  at,  a  temperature  of  from  IK^i"  to  100^  F.  ticemi3  to  be 
best.  When  tlie  body  temperature  is  higii,  or  when  there  is  nvuch  pain, 
tenesmus  and  straining,  cold  water  has  important  advantages.  In  cases 
of  collapse  or  great  ])rostration  hot  injections  may  l>e  eniploved;  these 
should  not  \ie  hotter  than  110*'  F.,  but  at  this  temperature  they  may  be 
used  with  safety. 

Irrigation  under  most  ciroumf^tances  is  retpiircd  only  once  in  twenty- 
ftmr  hours.  When  it  is  cmploved  it  is  impjortant  In  use  a  large  quantity 
of  water.  It  must  he  done  thoroughly  to  be  of  value,  and  either  by  the 
phy>ician  liimself  or  an  experienced  ntirsc. 

Enemata. — Si[n]>le  encmala  arc  useful  in  infants  and  older  children 
for  constipation.  Where  an  immediate  effect  is  desired  the  toost  elhcient 
is  one  iontaining  glycerine — e.g.,  for  an  infant,  one  teaspoonful  to  one 
ounce  of  water.  Oil  encmata  are  useful  where  tlie  faviil  mass  is  hard  and 
dry  and  expclleil  with  ditTiculty.  Knctuala  should  always  l>e  given  with 
care,  and  preferably  a  rubber  catheter  should  be  attached  to  the  nozzle 
of  the  tiyringe. 

Nutrient  enemata  have  a  limited  application  in  infancy.  The  rectum 
soon  l)e<*ome8  intolerant,  and  rarely  can  more  than  three  or  four  injec- 
tions l>e  given  l)efore  tliey  cease  to  Ik;  retained.  The  quantity  injected 
should  be  small,  rarely  more  than  one  or  two  ounces,  and  the  interval 
between  injections  should  Ik;  at  least  four  hours.  In  older  children  they 
may  1k)  U9e<l  as  in  adults.  For  this  purj>o»e  either  completely  peptonized 
milk  or  some  of  the  forms  of  I)eef  peptones,  like  Mostpiera's  beef  jelly, 
may  Ik;  employed.  In  giving  stimulants  in  encmata  care  should  always 
be  taken  that  they  Ijc  well  diluted. 

The  ndministration  of  drugs  per  rectum  is  useful  in  certain  cases 
when%  on  account  of  the  unpleasant  taste  (»r  vomiting,  the  administration 
by  month  is  diflTicidt— e.  g.,  quinine  and  cidoral.  As  a  diluent,  gruel  is 
preferable  to  water.  If  quinine  is  usetl,  the  bisulphate  is  the  best  prepara- 
tion, but  this  must  he  well  diluted.  The  temperature  of  enemata  which 
arc  to  be  retained  should  be  aUuit  100°  F.    It  is  necessary  in  infancy  to 

Iprvf^  the  buttocks  together  for  half  an  hour  afterwards  to  prevent  the 
expulsion  of  the  injtxrtion. 
Hypodermic  Medication. — This  is  not  often  used  in  childhood,  but  it 
must  not  Ik;  forgotten  that  it  is  at  times  of  the  greatest  service  even  in 
infancy.  The  nse  of  morjjhine  hypodemiically  in  cimvulsions,  of  mor- 
phine and  atrr>})ine  in  cholei'a  infantum,  of  strychnine  in  heart  failure, 
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Massage. — In  older  cbiklren  massage  is  useful  for  the  same  con<litioni4 
as  those  for  which  it  is  emplo^vtKl  in  adults;  the  most  important  are 
anaemia,  gcncrnl  malntilrition,  chores,  and  C"hrf*nie  coni^tipation.  It  itj 
nceessary  that  iu  (he  beginning  only  the  mildest  movemeatti  of  massage 
should  he  employed,  and  the»ie  but  for  a  short  time. 

In  infancy  inaiy^age  has  a  limited  application,  and  it  is  doubtful 
whether  it  really  does  more  than  can  l>e  accornplisheil  by  the  general 
friction  of  Uie  body.  Tliia  rubbing,  either  with  the  bare  hand  or  with 
cocoa  butter,  or  with  some  form  of  fat,  is  useful  in  nialnutrition,  in 
rickets,  and  in  wasting  disea«?s  where  the  circulation  is  feeble  and  the 
muscular  tone  low.  Cocoa  butter  is  cleanly  and  has  a  pleasant  odour,  and 
is,  I  think,  quite  an  valuable  as  the  more  commonly  employed  eod-Iiver 
oil.  which  is  exceedingly  disagreeable.  The  inunctions  should  be  given 
daily  aftt^r  Uie  morning  bath,  l>efore  an  open  fire.  The  rubbing  should 
be  continued  for  fifteen  to  twenty  minutes. 

Anaesthetics. — As  a  general  aniesthetic  for  routine  use,  ether  is  to  bo 
nK.'ommende<l  for  children.  Its  disadvanlageri  can  largely  Ikj  overcome 
by  proper  administration;  in  point  of  safety  it  is  immeasurably  superior 
to  chloroform  for  the  very  young.  The  administration  of  ether  to  young 
chiUlren  may  hv.  ailvantagtwusly  precedetl  by  a  few  whitFs  of  nitrous 
oxide  or  ethyl  chloride;  both,  however,  are  to  be  used  with  caution  in 
infants.  Ether  should  be  given  slowly,  well  diluted  with  air,  and  if  used 
in  this  way  its?  unpleasant  features  may  be  obviattHl.  Tliis  can  beat  be 
accomplished  by  the  use  of  some  special  form  of  inhaler.  Ether  should 
not  be  selected  as  the  ana»sthetic  for  patients  suffering  from  nepliritis, 
bronchitis,  pneumonia.  j)Ieuri8y,  or  any  other  disease  attended  by  ol>- 
Btructed  respiration.     For  all  these  conditions  ehlorofomi  is  much  safer. 

The  dangers  from  chloroform  are  greatest  when  it  is  given  too  rapidly 
or  in  too  concentrated  a  form.  Both  are  excee<]ingly  likely  to  occur 
where  it  is  administered  to  a  struggling  child.  The  greatest  care  and 
judgment  should  be  exercised  at  such  times,  or  disastrous  consequences 
may  follow.  To  produce  and  maintain  the  effect  desired  with  tlk*  mini- 
mum amount  of  chloroform  should  always  be  the  aim.  All  anaesthetics, 
but  cspooially  chloroform,  are  dangerous  in  children  with  the  so-called 
l}Tnphalic  diathesis.  For  the  removal  of  tonsils  or  adenoids,  so  often 
required  in  such  children,  chloroform  should  not  be  employed. 

Nitrous  oxide,  while  very  useful  in  older  children,  as  in  adults,  for 
momentary  operations,  is  not  well  borne  by  infants.  It  produces  so  early 
and  so  deep  asphyxia  Lliat  its  prolonged  use  may  be  fraught  with  serious 
danger. 

Ethyl  chloride  is  coming  into  use  as  a  rapidly  acting  aniesthetic  for 
momentary  operations,  or  preliminary  to  tlie  use  of  ether.  It  is  power- 
ful, and  acts  so  quickly  that  it  must  be  used  with  great  caution  in  young 
children.     Only  a  small  amount  is  required. 
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The  lun^  in  the  full-term  fcotus  are  of  a  uniform  dark  red  colour,  and 
•how  very  distinctly  upon  their  surface  the  lobular  divisions.  They  are 
m  and  aolid  and  readily  sink  in  water.  The  connective  tissue  is  very 
und&nt,  and  forms  distinct  fibrous  septa,  which  Birotob  through  the 
luDgs  in  every  direction. 

Inflation  of  the  lungs  begins  with  the  first  cry  uttered  by  the  infant 
it  is  bom  into  the  world.  The  part^  first  expanded  arc  the  anterior 
bonlers  of  the  lungs,  then  the  upi>er  lobes,  and  finally  the  lower  lobes 
poet<?rior]y.  The  superficial  lobules  are  nearly  alwaj's  expanded  before 
those  in  the  interior  of  the  lung.  The  inflation  is  sometimes  irregular, 
because  of  the  accumulation  of  mucus  in  some  of  the  bronchial  tubes. 
he  right  Inng  is  frequently  stated  to  be  expanded  earlier  than  the  lefL 
llhough  this  is  often  the  case,  there  ia  no  uniformity  in  this  respect, 
he  important  point  to  be  remembered  is,  that  the  parts  last  intluted  are 
the  posterior  portions  of  the  lower  lobes.  The  expansion  of  the  lungs  ia  a 
gr^daal  process,  and  in  healthy  infants  it  is  probably  not  complete  much 
before  the  end  of  the  second  day.  In  delicMo  children  it  may  be  post- 
Red  for  several  days,  or  even  weeks.  The  above  statements  are  based 
n  pojtt-mortem  observations  upon  infants  dying  from  various  causes 
ring  the  first  weeks.  It  has  often  been  a  matter  of  great  surpriao  to 
d  at  autopsy  on  an  infant  two  or  three  duys  old,  that  less  than  one  half 
the  long  tiasao  was  expanded,  although  the  child  had  bre^ithed  well 
d  sbovm  no  signs  of  atelectasis.  Under  normal  conditions  at  full  term 
on  of  the  lung  takes  place  very  readily,  but  not  so  readily-in  pre- 
mature or  delicate  infants,  on  account  of  the  feebleness  of  the  respiratory 
muscles.  The  longer  it  is  postponed  after  birth  the  more  dil^cult  does  it 
bccoine,  on  account  of  the  changes  which  occur  in  tlie  collapsed  air  vesi- 
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cles.  The  condition  of  the  child  in  uiero  may  be  tiescribed  as  one  of 
foatal  apnoea,  its  oxygen  being  received  and  its  carbon  dioxide  discharged 
throngli  tho  placenta,  which  is  essentially  the  organ  of  respiration  at  this 
period.  Thia  condition  ts  intorrnpted  by  cntting  off  tho  supply  of  oxygen 
and  the  accumulation  of  carbon  dioxide  iu  the  blood.  Which  of  these  is 
the  important  factor  in  inducing  pulmonary  respiration  has  been  much 
debated ;  but  the  best  experimental  evidence  seems  to  show  that  it  is  the 
want  of  oxygen  which  stimulates  the  respiratory  centres. 

Under  the  terra  "  asphyxia  "  may  be  included  all  cases  in  which  pri- 
mary respiration  is  not  spontaneously  established  with  sufficient  force  to 
maintain  life.  Usually  there  is  no  attempt  at  pulmonary  respiration  until 
after  the  birth  of  the  child,  but  it  may  occur  in  utero  or  at  any  stage  of 
parturition.     Asphyxia  may  be  of  intra-uterine  or  extra-uterine  origin- 

Xtiology. — 1.  Intrn-uterine  asphyxia.  The  maternal  causes  include 
any  disturbance  of  the  placental  circulation  during  labour — anything 
which  prolongs  the  second  stage  of  labour,  convulsions,  haemorrhage,  the 
use  of  ergot  in  the  second  stage,  or,  finally,  the  death  of  the  mother.  The 
causes  relating  to  the  child  are  pressure  upon  the  cord,  multiple  winding 
of  the  cord  about  the  neck,  early  separation  of  the  placenta,  and  pressure 
upon  tho  brain.  If  the  respiratory  stimulus  comes  before  the  birth  of 
the  child,  the  effort  at  respiration  may  cause  the  entrance  into  the  mouth 
and  air  passages  of  amniotic  fluid,  mucua,  blood,  meconium,  etc. 

2.  Exira-uterifi3  asphyxia.  This  condition  is  a  much  less  common 
one.  It  arises  from  causes  quite  apart  from  those  above  mentioned,  and 
depends  upon  malformations  or  intra-uterine  disease  of  the  organs  of 
respiration,  circulation,  or  of  the  brain.  It  may  bo  secondary  to  an  injury 
of  any  of  these  organs  received  during  parturition.  It  is  also  seen  in  pre- 
mature infants,  where  it  depends  upon  the  feeble  development  of  the  nerve 
centres  and  respiratory  muscles  and  upon  the  soft,  yielding  chest  walls. 

Lesiont. — In  infants  dying  of  intra-uterine  asphyxia  there  are 
the  usual  changes  fouud  in  death  from  suffoc-ation,  together  with  tho  eff< 
of  attempts  at  breathing  in.  ulero.  There  is  general  congestion  of  all  the 
Tisccra,  particularly  of  the  brain  and  its  meninges,  the  liver,  and  the  lungs. 
They  may  show  small,  punctate  luemorrhages,  and  occasionally  large  ex- 
travasations. Blood  or  bloody  serum  may  be  found  in  any  of  the  serous 
cavities.  The  right  heart  is  overdistended  with  dark,  soft  clots,  and  the 
blood  generally  is  more  fluid  than  normal.  The  lungs  may  contain  no 
air,  but  more  frerpiently  there  are  small,  scattered  areas  in  which  lobular 
inflation  has  taken  place.  If  the  child  has  lived  several  hours  there  are 
larger  areas  of  expanded  lung,  especially  in  the  upper  lobes,  and  these 
may  even  be  emphysematous,  if  artificial  inflation  has  been  employed. 
In  the  mouth,  nose,  larnyx,  and  even  as  far  as  the  finest  bronchi,  there 
may  be  found  aspirated  materials — amniotic  fluid,  blood,  mucus,  or  me- 
cooiuxn.    In  extra-uterine  asphyxia  there  are  organic  changes  in  the  via- 
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lalformations  of  the  lungs  or  the  heart,  intra-iiterine  pneumonia 
pleuritic  effusion,  malformalion  of  the  diaphragm  and  sometimes  of 
le  brain. 

Sjmptonu. — Under  normal  conditii)Tm  the  newly-born  infant  1)e;;in8  at 

ice  U>  scream  and  to  use  its  limbs,  the  purplish  colour  of  the  skin  giving 

in  a  few  moments  to  a  rosy  pink.     In  the  first  degree  of  asphyxia — 

}hyxia  livida — the  child  is  deeply  cyanosed.     Kither  no  attempt  whaU 

T  is  made  at  respiration,  or  it  is  superficial  and  repeated  only  at  long 

tntenrals.    The  pulse  is  slow,  full,  and  strong.    The  vessels  of  the  cord 

^^re  distende-d.    Muscular  tone  is  preserved,  and  also  cutaneous  irritability, 

^H^  that  with  the  application  of  almost  any  kind  of  external  stimulus,  respi- 

^H^ion  is  excited  and  the  symptoms  disap{>ear. 

^H     In  the  second  degree — asphyxia  pallida — the  picture  is  quite  a  different 

^Kie.     The  face  is  pale  and  death-like,  though  the  tips  may  still  be  blue. 

^HOic  heart's  action  is  weak,  and  by  palpation  can  rarely  bo  felt  at  nil.     By 

PVnscnlt&tion  the  sounds  are  feeble,  irregular,  and  usually  slow.     The  cord 

issaft,  pale,  and  flaccid,  and  its  vessels  nearly  empty.    The  sphincters  are 

nilazed,  and  meconium  oozes  from  the  anus.    There  is  entire  loss  of  tone 

the  Toluntary  muscles,  so  that  the  extremities  and  entire  body  seem 

rrfectty  limp.    Cutaneous  sensibility  is  abolished.    Tho  extremities  are 

fu  cold.     There  may  occur  a  few  short,  convulsive  contractions  of  the 

(pirotory  muscles,  but  these  are  without  effect  and  soon  cease.     Unless 

>h- cases  receive  the  most  prompt  and  efficient  treatment,  the  heart's 

becomes  more  and  more  feeble  until  it  ceases  and  death  occurs. 

Other  cases  are  partly  resuscitated  and  may  survive  for  a  few  hours  or 

days,  when  they  gradually  sink,  respiration  becoming  more  and  more 

■^^ble  in  spite  of  all  efforts  to  maintain  it.     Between  these  two  extremes 

^^1  d^rees  of  severity  are  seen. 

^  In  extra-uterine  asphyxia  there  may  be  some  attempts  at  voluntary 

^^apiration  continuing  for  several  hours,  sometimes  for  a  day  or  two,  but 
^^Ua  oiay  be  inadequate  to  sustain  life. 

Dia^oiis. — Almost  tho  only  condition  with  which  asphyxia  is  likely 

to  be  confounded  is  cerebral  compression  from  a  menitigeal  ha^morrhago. 

The  difficulties  in  the  case  are  much  increased  by  the  fact  that  the  two 

conditions  are  not  infrequently  associated.     It  may  then  be  impossible  to 

^^cH  that  in  addition  to  asphyxia,  intracranial  htemorrhage  is  present.    If  the 

^Hvrmorrhage  is  extensive  and  the  asphyxia  only  moderate,  a  diagnosis  is 

^HdMible  in  most  of  the  cases.     In  haemorrhage  there  is  often  a  history  of 

^Hbdno  compression  during  deli  very — sometimes  the  use  of  forceps.    The 

fontanel  is  bulging;  there  is  coma,  and  there  may  be  paralysis.    The  re- 

•pinUory  murmur  may  be  quite  strong  for  several  hours,  but  it  gradually 

fiflsas  the  child  becomes  completely  comatose.     Amem.ia  resulting  from 

a  Ujge  hemorrhage,  like  that  due  to  rupture  of  the  cord,  may  simulate  the 

•erere  form  of  asphyxia. 
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Prognoftifl. — This  depends  upon  the  grade  of  asphyxia  and  the  tn 
ment  oniplu>ed.  There  is  btit  little  tendency  to  sponUineouB  recovery  in 
any  form.  In  the  milder  cases  recovery  is  almost  invariable  with  any 
intelligent  treatment.  In  the  severest  cases  the  outcome  is  always  doubt- 
ful, althongli  by  persistent  effort  many  that  are  ap[>arent1y  hojieless  may  he 
sated*  In  a  prognosis  as  to  the  ultimate  result,  the  frequent  complica- 
tion of  asphyxia  with  meningeal  hiemorrhage  should  always  be  kept  in 
mind.  Ajiart  from  thia  complication  it  is  doubtful  whether  asphyxia  has 
anyihing  to  do  with  the  production  of  idiocy. 

Treatment — In  every  case  the  first  step  is  to  clear  the  mouth  and 
pharynx  of  mucus  by  means  of  the  finger  covered  with  absorbent  cotton. 
In  the  milder  forms  respiration  is  usually  excited  either  by  spanking  the 
child  or  the  alternate  use  of  liot  and  cold  baths.  If  the  hot  bath  is  em- 
ployed, the  wnt<'r  should  l>e  from  105^  to  110°  V.  and  always  tested  by  a 
thermometer.  After  a  few  momenta  the  child  may  be  dipped  into  ice- 
water,  or  the  body  may  l)e  douclied  with  it.  In  the  livid  cases  relief  is 
often  atforded  by  allowing  the  cord  to  bleed  for  a  few  moujents  before  liga- 
tion. The  loss  of  half  an  ounce  of  blood  is  ordinarily  sufficient.  Simply 
swinging  the  child  in  the  air  is  a  powerful  stimulus  to  respiration.  The 
above  means  will  suffice  in  the  great  majority  of  cases.  In  the  more  severe 
forms,  however,  these  are  inadequate.  There  is  no  response  wliatever  to 
external  stimulation,  either  by  heat  or  mechanical  irritation.  lu  these 
cases  two  methods  of  resnscitjition  may  be  employed :  artiHcial  respiration 
and  direct  inflation  of  the  luugs. 

Que  of  the  most  widely  employed  methods  of  inducing  artiBcial  respi- 
TBtiou  is  that  of  Schultze.  The  infant  is  grasped  by  both  axillm  in  such 
a  way  that  the  thumbs  of  the  physician  rest  upon  the  anterior  surface  of 
the  chest,  the  index  fingers  in  the  axilla?,  a!ul  the  remaining  fingers  extend- 
ing across  the  back.  The  child  is  thus  suspended  at  arm's  length  between 
the  knees  of  the  physician,  the  feet  downward  and  the  face  anterior.  The 
body  is  now  swung  forward  and  upward,  until  the  physician's  arms  are 
nearly  horizontal.  This  produces  the  inspirat^»ry  effort.  Wlien  this  point 
is  readied,  an  arrest  in  the  swinging  causes  flexion  of  the  trunk,  the  head 
now  being  directed  downwanl,  the  lower  extremities  fall  toward  the  phy- 
sician until  the  whole  weight  of  the  body  rests  upon  the  thumbs.  In  this 
way  expiration  is  produced.  Lusk  cautions  against  the  employment  of 
this  method  if  the  heart's  action  is  very  feeble,  as  it  may  cause  the  heart 
to  stop  altogether. 

A  method  introduced  by  Dew  has  been  extensively  employed  in  Sew 
York.  The  infant  is  grasped  in  such  a  way  that  the  neck  resta  between 
the  thumb  and  forefinger  of  the  left  hand,  the  head  being  allowed  to  fall 
far  backward,  the  upper  portion  of  the  back  resting  upon  the  palm  of  the 
hand;  with  the  right  hand  the  knees  are  graB})cd  between  the  thumb 
and  fingers,  the  thighs  resting  against  the  palm  of  the  hand.     Inspiration 
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iroduced  b?  depressing  the  pelvis  and  lower  extremities  thus  cansing 

le  abdominal  urgutiH  to  drag  upou  ttiu  diuphnigni,  iind  ut  the  Burne  time 

itlv  bending  the  dorsal  region  of  the  spine  backward.     lu  expiration 

movement  is  reversed,  the  head  being  brought  forward  and  Hexed 

m  the  thorax,  while  at  the  Bame  tiiiiu  the  thighs  ure  flexed -so  as  to 

ing  them  against  the  abdomen.     The  body  is  thus  alternately  folded 

in  itself  and  unfolded  as  the  movements  are  carried  on.     If  there  ia 

inch  mncna  in  the  mouth,  the  movement  of  expiration  should  first  be 

made  with  the  body  completely  inverted.    This  method  is  simple,  efficient, 

I  id  much  less  fatiguing  than  that  of  Schultze  when  it  is  to  be  main- 
kined  for  a  long  time.  It  ia  also  of  great  advanbige  in  that  it  can  be 
Tied  on  while  the  child  is  in  the  hot  bath,  one  of  the  greatest  objec- 
oua  to  the  method  of  Schultze  being  the  loss  of  animal  heat  incident  to 
its  use. 
^K  In  all  cases  where  artificial  respiration  ia  used  the  first  movement 
^Bkould  be  that  of  eiipiration,  to  expel,  so  far  as  possible,  foreign  substances 
^ftom  the  air  passages.  The  movements  should  be  made  from  eight  to 
^Krelve  times  a  minute,  and  not  too  forcibly,  the  child  being  kept  in  the 
^Bot  bath  between  the  movements,  and  us  much  as  possible  during  them. 
^HU  long  as  the  heart  beats  resuscitation  is  possible,  and  the  case  should 
not  bo  abandoned. 

Inflation  of  the  lungs  is  not  usually  of  so  much  general  value,  although 
it  is  Bometimes  successful  when  all  other  means  have  failed.  It  may  be 
done  by  the  mouth-to-mouth  method,  or  by  the  introduction  of  a  catheter 
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Ft*.  IB.— Ribcmont^  laiTDgul  tube  for  iatlnUng  the  tuon^ 


into  the  larnyx.  The  former  is  much  easier,  but  is  much  less  certain, 
unct  the  air  is  liable  to  pass  into  the  stomacli.  If,  however,  the  head  be 
carried  pretty  well  backwanl,  compression  made  over  the  epigastrium,  and 
Ibe  nose  closed,  this  is  less  likely  to  occur.  The  introduction  of  a  llexiblo 
catheter  into  the  larynx  is  by  no  means  an  easy  matter  even  with  cousid- 
flfmble  practice.  The  use  of  a  stiff  catheter  is  not  so  difficult,  but  it  ia  capa- 
ble of  doing  harm.  A  mnch  better  instrument  is  the  laryngeal  tube  of 
RibemoDt  (Fig.  19),  This  is  inserted  like  an  intubation  tube.  By  means 
of  the  rubber  bag  attaohe<i,  air  may  be  forced  into  the  lung,  or  mucus 
aipinited  from  the  trachea  and  bronchi  as  may  be  desired,  lu  all  these 
meihodi^  bat  especially  when  the  catheter  is  used,  care  is  necessary  not  to 
wmpioy  too  much  force.    It  should  always  be  remembered  that  the  ca- 
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pacity  of  the  lungs  of  the  rhild  is  much  less  than  that  of  those  of  the 
physician.  Like  artilioial  respinition,  inflation  is  to  be  used  in  conneo- 
tion  vith  the  external  applicAtiou  of  heat,  preferably  the  coutinuoua  hot 
bath. 

The  method  introduced  by  Laborde,  of  making  rhythmical  traction 
upon  the  tongue  ten  or  twelve  times  a  minute  as  a  means  of  exciting  res- 
piration, is  one  of  the  most  efficient  within  our  reach.  It  may  be  resorted 
to  in  conjunction  with  other  methods,  or  used  alternately  with  thera. 

In  cases  of  asphyxia  it  is  not  enough  to  make  the  child  cry.  The 
deep  respirations  must  be  made  to  continue,  for  very  often  it  happens 
that  resuscitation  is  only  partial,  and  that  the  child  after  six  or  eight 
hours  lapses  into  its  previous  condition.  All  severe  cases  require  careful 
watching  for  the  tirst  twenty-four  or  thirty-six  hours,  as  a  repetition  of 
the  treatment  is  often  required. 


CHAPTER   n. 
CONQENITAL  ATELECTASIS. 

This  condition  is  one  in  which  there  is  a  persistence  of  the  foetal  state 
in  the  whole  or  in  any  part  of  the  lung. 

Atelectasis  is  the  pathological  condition  with  which  asphyxia  of  the 
newly  bom  is  usually  ussooiuted.  In  most  of  the  cases  the  condition  of 
atelectasis  is  completely  overcome  by  the  means  employed  in  resuscitation; 
in  Bome»  however,  these  means  are  only  partially  snccessful,  so  that  a  por- 
tion of  lung  of  variable  extent  remains  in  the  fcetal  condition.  These  are 
the  circumstances  in  which  most  of  the  cases  of  atelectasis  arise.  But 
there  arc  others  in  which  there  is  no  history  of  early  asphyxia,  where  the 
primary  respirations,  although  taking  place  spontaneously,  have  not  been 
of  suflicient  force  and  depth  to  produce  full  pulmonary  expansion.  This 
nsnally  occurs  in  feeble  infants,  or  in  those  who  are  premature.  The 
causes  of  congenital  atelectasis  are  therefore,  in  the  main,  those  mentioned 
as  producing  asphyxia. 

Letiona. — In  cases  where  the  child  dies  during  the  first  few  days  the 
amount  of  expanded  lung  is  often  very  small,  frequently  not  more  than 
one  fourth  of  the  pulmonary  area.  The  expanded  portion  is  usually  the 
anterior  borders  of  the  upper  lobes.  This  is  often  the  seat  of  acute  em- 
phyaemai  The  rest  of  the  lung  is  still  in  the  fcetal  8tat«;  it  is  of  a 
brownirih-rod  colour,  very  vascular,  does  not  crepitate,  and  shows  the  lobu- 
lar outlines  l>otli  on  the  surface  and  on  section.  With  a  little  force  the 
itsiectAtic  lung  may  be  completely  inflated. 

If  children  have  lived  several  months,  nearly  the  whole  of  the  upper 
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lobes  and  the  antorior  portion  of  the  lower  lobes  are  usually  veil  inflated. 
Thioee  portions  are  either  normal  or  slightly  emphysematous.  The  pos- 
terior portion  of  the  upper  lobes  and  the  lower  lobes  are  almost  invariably 
fhe  seat  of  the  atelectasis.  On  the  surface  even  these  portions  may  pre- 
sent qnite  a  large  area  of  expanded  vesicles,  hot  the  lobe  is  solid  to  the 
touch,  and  crepitates  but  slightly.  On  section  it  is  seen  that  only  the 
nost  BUjicrficial  jiart  of  the  lung  is  inflated,  often  only  to  the  depth  of 
a  line,  while  the  interior  of  the  lobe  is  unexpanded.  Small  heemorrhagea 
are  frequently  seen  beneath  the  pleura. 

It  is  usual  for  both  lungs  to  be  affected,  and  often,  but  by  no  meana 
onifcrmly,  to  about  the  same  degree.  It  is  frequently  a  grout  surprise  to 
dJMOTer  that  a  child  has  lived  two  or  three  months  without  presenting 
■nj signs  of  cyanosis,  using  not  more  than  one  third  of  its  pulmonar}'  area. 
Thia  variety  of  atelectasis  closely  resembles  the  hypostatic  pneumonia  of 
delicatti  infanta,  and  very  often  the  two  conditions  are  associated.  It  may 
require  the  microscope  to  decide  between  them.  If  congenital  atelectasis 
has  existed  for  some  months,  there  are  usually  found  evidences  of  pneu- 
iiMmi&.  Inflation  is  not  so  easy  as  in  recent  biases,  but  with  force  the 
greater  part  of  the  lung  can  usually  be  expanded.  The  heart  commonly 
tbows  the  right  auricle  and  ventricle  to  be  distended  with  dark  clots,  and 
there  is  occasionally  found  a  patent  foramen  ovale  or  some  other  form  of 
OOQgenitel  lesion.  The  liver  and  spleen  are  in  most  cases  congested,  and 
the  spleen  may  be  considerably  enlarged.  The  mucous  membrane  of  the 
etontach  and  intestines  is  sometimes  deeply  congested. 

Symptenu. — In  one  group  of  cases  the  children  are  asphyxiated  at 
birth,  but  the  attempts  at  resuscitation  have  been  only  partially  successful. 
Although  the  patients  may  live  for  a  few  days,  there  is  cyanosis,  which 
gradually  deepens,  and  death  takes  place  from  asphyxia,  exhaustion,  or 
oonralstona. 

In  a  second  group  of  cases  the  infants  have  been  asphyxiated  at  birth, 
and  resoscitated  perhaps  with  diflScalty,  bat  to  all  appearance  completely. 
Thmy  do  not  thrive,  however,  remaining  small  and  delicate,  gtiining  very 
little  or  not  at  all  in  weight,  and  showing  poor  circulation,  cold  extremi- 
tiea.  and  occasionally  subnormal  temperature.  It  is  characteristic  of  these 
cases  that  the  cry  is  never  loud,  strong,  and  lusty.  Some  of  them  will  not 
cry  at  all.  Such  children  may  live  several  weeks,  or  even  months.  There 
may  develop  at  any  time,  often  quite  suddenly  and  without  assignable  cause, 
alAaoka  of  cyanosis  with  prostration.  Children  may  have  several  such  at- 
tai^a,  vhtofa  do  not  excite  8u:!«picion  since  they  pass  away  8}K>ntaneoa8ly. 
In  other  cases  the  symptoms  are  so  severe  that  they  may  result  fatally  in  a 
few  huors, death  being  frequently  preceded  by  convulsions.  If  energetically 
trsated  the  symptoms  may  pass  away  but,  reappearing  in  a  few  hours,  or 
e^ua  after  a  week  or  more,  they  gradually  deepen  in  intensity  until  death 
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Two  cases  coming  under  my  observation  iu  the  New  York  InfaJit 
Asylum  in  1890,  illustrate  this  point  The  infants  were  twins,  ten  weeks 
old  and  delicate.  Suddenly  at  night  one  child  was  tiiken  with  convul- 
sions, became  deeply  cyanosed,  and  died  iu  two  and  a  half  hours.  It  had 
been  safferiug  from  a  slight  attack  of  indigestion  and  diarrhcoa  for  a  week 
previous,  but  apparently  was  not  seriously  ill.  The  other  twin  had  l>een 
on  the  previous  day  as  well  as  for  several  weeks.  Two  hours  after  the 
death  of  the  first  child  the  second  was  taken  with  similar  symptoms,  dying 
in  a  few  hours.  At  autopsy  I  found  very  extensive  atelectasis  involving 
the  posterior  part  of  the  upj>er  and  the  greater  part  of  both  lower  lobes. 
The  lesions  were  almost  identical  in  the  two  cases.  In  both,  the  stomach 
was  greatly  distended  with  food  and  gas,  I  have  rei>catediy  seen  the 
efiFoct  of  overdistention  of  the  stomacli  in  producing  cyanosis  in  young 
children,  and  in  this  instance  I  believe  it  to  have  been  the  exciting  cause 
of  the  final  aymptoms.  It  was  subsequently  learned  that  during  the  six 
weeks  of  observation  the  nurse  had  witnessed  several  slight  attacks  of  cy- 
anosis in  one  of  the  infants. 

I  have  seen  a  number  of  such  cases^  in  which  there  was  nothing  what* 
ever  to  attract  attention  to  the  lungs  until  the  final  attack  of  cyanosis 
occurred,  the  children  Bhowiug  only  the  signs  of  malnutrition.  In  not  all 
of  these  cases  is  there  a  history  of  asphyxia  at  birth.  *Sonie  are  only  puny, 
delicate  or  premature,  exhibiting  during  the  early  weeks  of  life  all  the 
signs  of  feeble  vitality.  The  subsequent  course  is  the  sauio  as  in  those  in 
which  there  is  early  asphyxia.  The  duration  of  life  iu  these  cases  depends 
chiefiy  upon  the  extent  of  the  atelectasis. 

It  is  not  to  be  supposed  that  all  cases  of  congenital  atelectasis  ter- 
minate fatally.  Infants  in  whom  there  is  every  reason  to  believe  that 
atelectasis  exists,  from  the  occasional  attacks  during  the  first  few  weeks  of 
c^'anosis,  feeble  cry,  poor  circulation,  etc.,  may  under  favourable  conditions 
recover  completely,  even  though  no  special  treatment  is  directed  to  the 
I'^ngs. 

Diagnoflifl. — For  this  the  physical  signs  are  of  mnch  less  value  than  the 
symptoms.  It  should  be  remembered  that  the  principal  seat  of  the  disease 
is  the  lower  lobes  posteriorly.  Percussion  usually  gives  resonance  over  the 
entire  chest,  although  this  may  be  somewhat  diminished  posteriorly.  There 
is  not,  however,  so  much  change  as  one  would  expect  to  find,  for  the  col- 
lapsed areas  arc  surrounded  by  others  which  are  overdistended,  and  there 
are  in  the  midst  of  the  collapsed  parts,  especially  u[K>n  the  surface,  lobules 
which  are  intlated.  If  the  two  sides  are  involved  to  about  the  same  degree, 
aa  is  often  the  case,  we  can  get  no  difference  in  the  percu.ssion  note  over 
the  two  lungs,  and  the  change  from  the  normal  may  be  so  slight  as  not  to 
bo  appreciable.  Where  only  one  lung  is  affected  a  dilTerence  can  naually 
be  made  out.  The  respiratory  murmur  is  rarely  bronchial,  but  generally 
only  feeble  iu  its  intensity,  and  rather  ruder  in  quality  than  normal.    Ad 
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in  the  case  of  percussion,  if  only  one  lung  is  affected  this  is  of  some  value 
in  diflgnoflis,  but  it  is  not  suffirientlv  marked  to  be  readily  recognized 
when  both  sides  are  involved.     Occasionally  rdles  are  present 

TrMtmcnt — In  the  newly-born  child,  whether  asphyxiated  nr  not,  the 
physician  ghonld  see  to  it  that  the  infant  not  only  cries,  but  does  so 
loudty  and  strongly,  and  that  this  cry  is  repeated  every  day.  U  children 
do  not  cry  naturally  thoy  must  be  made  to  do  ao  by  the  alternate  use  of 
the  hot  and  cold  bath,  aa  in  cases  of  asphyxia,  or  by  mechanical  me-ans, 
hke  spanking.  This  should  be  repeated  at  least  twice  a  day,  and  con- 
tinaed  for  from  fifteen  to  thirty  minutes.  It  may  seem  cruel,  but  it  is 
often  the  only  means  of  saving  life.  Expansion  of  the  lungs  is  much 
more  easily  induced  during  the  first  few  days  of  life,  becoming  more  and 
more  difficult  the  longer  it  is  delayed.  Provided  the  condition  is  recog- 
nized, treatment  is  fairly  successful.  In  institutions  where  delicate  infants 
expend  most  of  the  time  in  their  cribs,  atelectasis  is  likely  to  be  found. 
An  infant  needs  exercise,  and  this  is  often  only  to  be  obtained  by  talking 
th«  child  from  its  crib  several*  times  a  day,  by  general  friction,  massage, 
the  stimulus  of  fresh  air,  etc.  Xothing  is  more  certain  to  perpetuate 
atelectAsiii  than  to  allow  the  infant  a  life  of  feeble  vegetative  existence. 
Food  and  feeding  must  be  carefully  attended  to,  but  even  these  are  of  less 
importance  than  the  maintenance  of  the  animal  heat.  The  temperature 
is  often  subnormal,  and  should  be  closely  watched.  If  there  is  difUculty 
ID  keeping  the  child  warm  it  should  be  rolled  in  cotton  and  surrounded 
bj  hot  bottles,  or  kept  in  an  incubator  during  the  first  few  weeks.  (See 
p^ge  10.)  During  attacks  of  cyanosis  the  same  means  are  to  be  employed 
fts  in  cases  of  asphyxia  of  the  newly  born — cutaneous  stimulation  and  arti- 
ficial respiration — the  administration  of  drugs  being  of  little  or  no  value. 
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Several  varietie*  of  icterus  are  met  with  in  the  newly  born. 

1,  It  is  often  seen  in  the  various  forms  of  pyogenic  infection.     In 
such  cases  the  icterus  is  usually  mild. 

a.  It  may  depend  upon  syphilitic  hepatitis — a  rare  cause. 

3.  It  may  be  due  to  congenital  nuilformations  of  the  bile-ducts. 

4i  The  most  frequent  of  all  varieties  is  the  so-called  idiopathic  icterus, 
•oaetimcs  spoken  of  as  *'  physiological  *'  icterus. 

f  n  the  cases  included  under  the  first  and  second  beads  icterus  is  a 
minor  symptom.    The  other  varieties  are  sufficiently  important  to  require 
nparate  consideration. 
7 
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MALFORMATIONS  OF  THE  BILE-DUCTS. 

The  common  bile-duct  is  the  most  frequently  affected.  There  may 
be  atresia  at  the  point  where  it  opens  into  the  intestine,  the  duct  may 
be  represented  by  a  fibrous  cord,  or  it  may  be  absent  altogether.  In 
many  eases  this  is  the  only  lesion;  in  others  it  is  associated  with  an  im- 
pervious hepatic  or  cystic  duct;  in  still  others  the  cammon  duct  is  nor- 
mal, but  the  cystic  or  hepatic  ducts  are  impervious. 

At  autopsy  all  the  organs  are  usually  found  intensely  jaundiced,  par- 
ticularly the  liver.  In  recent  cases'this  is  very  much  swollen,  but  pre- 
sents no  marked  organic  changes.  In  cases  which  have  lasted  several 
months  there  is  commonly  found  chronic  intestinal  hepatitis,  sometimes 
to  a  very  marked  degree.  This  was  present  in  nine  of  the  fifty  cases  col- 
lected by  Thomson.*  The  gall-bladder  is  usually  small,  and  often  rudi- 
mentary. In  cases  of  atresia  of  the  common  duct  it  may  be  greatly  dis- 
tended. 

The  condition  of  the  bile-ducts  is  aserfbed  to  an  error  in  development 
and  subsequent  catarrhal  inflammation.  There  does  not  seem  to  be  suf- 
ficient evidence  to  prove  that  hereditary  syphilis  is  an  etiological  factor 
of  much  importance.  This  was  present  in  but  five  of  Thomson's 
cases. 

Symptoms. — The  most  striking  symptom  is  jaundice,  which  is  usually 
noticed  a  day  or  two  after  birth,  and  steadily  increases  until  it  becomes 
intense.  The  urine  is  colored  a  dark  brown  or  bronze  by  bile  pigment, 
and  even  the  meconium  stools  may  be  white,  except  in  cases  where  mal- 
formation is  limited  to  the  cystic  duct.  The  liver  as  a  rule  is  much  en- 
larged. The  spleen  is  often  swollen.  Haemorrhages  beneath  the  skin  or 
from  any  of  the  mucous  membranes  are  quite  common.  Vomiting  is 
usually  absent.  In  most  cases  there  is  progressive  wasting,  and  death 
within  the  first  few  weeks.  Of  Thomson's  fifty  cases,  nine  lived  less 
than  a  month,  and  only  eighteen  over  four  months.  Lotze  has  reported 
a  case  of  a  child  living  eight  months  with  an  impervious  hepatic  duct. 
A  frequent  cause  of  death  in  the  rapid  cases  is  convulsions. 

These  malformations  cannot  be  influenced  by  any  treatment. 

PHYSIOLOGICAL  OR  IDIOPATHIC  ICTERU& 

In  900  consecutive  births  at  the  Sloane  Maternity  Hospital  icterus 
was  noted  in  300  cases.  In  88  it  was  intense,  in  212  it  was  mild.  Ac- 
cording to  the  statistics  of  various  lying-in  hospitals  of  Germany,  it  was 
found  in  from  40  to  80  per  cent,  of  all  infants.  In  the  300  cases  just 
referred  to,  icterus  was  noticed  on  the  first  day  in  4,  on  the  second  day  in 
19,  on  the  third  day  in  72,  on  the  fourth  day  in  86,  on  the  fifth  day  in  67, 

*  Edinburgh  Medical  Journal,  1892. 
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mnd  on  or  after  the  sixth  day  in  44.  P>om  the  second  to  tho  fifth  day  ia 
therefore  tho  usual  period  for  its  appearance. 

It  usually  increases  in  severity  for  one  or  two  days  and  then  slowly 
disBppeara.  The  average  duration  in  the  mild  cases  is  three  or  four  days  ; 
in  those  of  moderate  severity  about  a  week ;  in  the  most  severe  cases  it 
UMj  last  for  two  weeks.  The  icterus  is  first  noticed  in  the  skin  of  the 
face  and  cheat,  then  in  the  conjunctivae,  then  in  the  extremities.  The 
■kin  varies  in  colour  from  a  pale  to  an  intense  yellow.  The  urine  in  most 
casee  is  normal.  It  sometimes  is  of  a  light  brown  colour,  and  only  in  the 
moat  severe  cases  does  it  contain  bile  pigment  According  to  Runge,  both 
urea  and  uric  acid  are  produced  in  larger  amounts  than  in  children  not 
icteric.  The  stools  are  unchanged,  the  normal  yellow  evacuations  occur- 
ring ia  the  icteric  as  early  as  in  those  not  affected. 

According  to  some  observers,  in  infants  who  arc  icteric  tho  initial  loss 
in  weight  is  greater  and  the  subsequent  gain  slower  than  in  other  children. 
This  La  not  borne  out  by  the  Sloane  stjitistica.  Of  the  300  icteric  children, 
165  made  satisfactory  progress  in  every  respect  and  gained  rapidly.  The 
progress  in  106  cases  was  said  to  be  **fair" — i.  e.,  at  the  time  of  dia- 
charge,  usually  on  the  tenth  day,  a  alight  gain  iu  weight  was  noted. 
The  remaining  39  did  badly,  not  gaining  in  weight  and  showing  other 
Bymptoms  of  malnutrition.  The  proportion  of  icteric  infants  who  did 
well,  moderately,  and  badly,  was  practically  the  same  aa  of  tJie  other 
children  in  the  institution  not  suffering  from  ictenis.  Icterus  occurs  with 
equal  frequency  in  both  sexes.  According  to  Kehrer,  it  is  more  frequent 
iu  first  children  than  in  later  ones,  and  considerably  more  frequent  in 
prematijre  cliildren  than  in  those  born  at  term.  The  presentation,  the 
duration  of  ]rtlK)ur  and  its  character — whether  natural  or  artificial — have 
no  infinence  upon  the  production  of  icterus.  As  a  rule  icteric  children 
appear  in  other  respects  healtliy,  but  in  those  below  tho  average  size  the 
icterus  is  apt  to  be  more  intense. 

Few  Bubjccta  have  given  rise  to  wider  speculation  than  this  form  of 
icterus.  Its  exact  pathology  is  at  present  unkuowu.  Of  the  many  theo- 
ries advanced,  that  of  Silbermann  is  perhaps  the  most  satisfactory — viz., 
that  tho  icterus  is  due  to  resorption,  and  is  hepatogenous  in  its  origin. 
With  this  view  Frerichs  and  Schultze  agree.  Silbermann  explaiua  the 
reeorption  by  the  existence  of  stasis  in  the  capillary  bile-ducts  which  are 
compressed  by  the  dilated  branches  of  the  portal  vein  and  the  blood  capil- 
lariea.  The  change  in  the  circulation  of  the  liver  is  one  of  the  results  of 
tl»e  change  in  the  blood  which  occurs  soon  after  birth.  This  results  from 
an  extensive  destruction  of  the  red  blood  cells — a  kind  of  blood  fermenta- 
tion. The  more  feeble  the  child  the  more  intense  the  icterus,  because 
the  blood  changes  are  more  intense.  In  consequence  of  this  destruction 
of  red  blood  cells  abundant  material  for  the  formation  of  bile  pigment 
exists  and  accumulates  iu  the  hepatic  vessels. 
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In  jaundiced  infants  who  have  died  from  accident  or  other  causes  the 
skin  and  almost  all  the  internal  organs  are  found  icteric.  There  is  also 
staining  of  the  internal  coat  of  the  arteries,  the  endocardium,  the  peri- 
cardium, and  the  pericardial  fluid.  Sometimes  the  suhcntaneous  connect- 
ive tissue  is  yellow,  also  the  hrain  and  cord ;  the  spleen  and  kidneys  only 
in  the  most  severe  cases.  In  the  kidneys  uric-acid  infarctions  are  often 
found,  and  sometimes  hile  pigment  The  liver  is  rarely  discoloured.  The 
bile-ducts  are  normal.  In  certain  cases  Birch-Hirschfeld  has  discovered 
bile  pigment  in  the  liver  cells. 

This  jaundice  is  never  fatal,  and  is  not  serious.  Other  conditions, 
such  as  atelectasis,  may  coexist,  which  may  make  the  case  grave.  The  chief 
point  in  diagnosis  is  not  to  confound  physiological  icterus  with  that  de- 
pending upon  other  more  serious  conditions,  such  as  sepsis  or  congenital 
malformation  of  the  bile-ducts.  In  sepsis  other  symptoms  are  present, 
usually  an  abnormal  condition  of  the  umbilicus,  and  the  symptoms  ap- 
pear at  a  later  date.  In  malformation  of  the  bile-ducts  the  jaundice 
is  very  intense,  and  is  frequently  accompanied  by  marked  hepatic  en- 
largement 

Physiological  icterus  requires  no  treatment 
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CHAPTER    rV. 
TffB  ACUTE  INFECTIONS  OF  THE  NEWLY  BORN. 

It  i»  possible  for  the  newly-born  infant  to  suffer  from  almost  all  of  the 
conuuou  infectious  diseases.  Smallpox  probably  has  been  most  frequently 
observed.  In  rare  instances  measles,  influenza,  typhoid  fever,  malaria, 
&nd  pneumonia  have  occurred  in  the  first  days  of  life.  As  the  inothera 
in  many  instances  were  suflcTing  from  the  diseases  during  or  just  prior  to 
delivery,  the  infants  appear  to  have  been  infected  before  birth  through  the 
circulation  of  the  mother.  In  other  cases,  especially  in  pneunion'm,  in- 
fluenza, and  gastro-cnteritis,  infection  may  take  place  soon  after  birth. 
The  symptoms  of  these  diseases  in  the  newly  bom  differ  very  little  from 
those  occurring  in  any  other  young  inftint.  In  addition  to  the  diseases 
mentioned,  there  are  other  forms  of  infection  which  belong  especially — 
some  of  them  exclusively — to  the  newly  bom. 

THK  ACUTE  PYOOENIC  DISEASES. 

Under  this  head  are  grouped  various  infections  of  the  newly  born,  due 
the  entrance  of  the  common  pyogenic  bacteria.  They  have  been  desig- 
os  puerperal  fever  of  the  child,  also  as  pyaniia  or  sc plica miay  or 
simply  as  sepsis  of  the  newly  born.  A  variety  of  pathological  and  clinical 
conditions  are  met  witli.  In  some  cases  there  is  only  a  localized  external 
inflamuiatiou,  often  terminating  in  abscess  formation;  sometimes  one  or 
more  of  the  internal  organs  Ls  affected;  occasionally  a  general  blood  in- 
fection— a  true  septicfemia — is  seen  without  any  noteworthy  local  lesion; 
flnallVy  there  are  the  cases  attended  by  llie  production  of  multiple  ab- 
icciinrn  in  the  viscera,  joints,  or  cellular  tissue — a  true  pyaemia.  For- 
merly infections  of  this  class  were  very  common,  especially  in  large  lying- 
in  ho*ipitals;  but,  owing  to  the  general  adoption  of  the  methods  of  aseptic 
midwifery,  they  have  steadily  diminished. 

Etiology. — The  source  of  infection  of  the  child  may  be  the  vaginal  se- 
creiion  of  tlje  mother  or,  in  rare  cases,  the  mother's  milk.  Although  it  Ims 
been  shown  that  in  a  great  proportion  of  the  cases  the  milk  of  a  woman 
cttffering  from  mastitis  or  from  septicaemia  contains  pyogenic  germs,  still 
the  taking  of  these  into  the  stomach  is  not  likely  to  infect  the  infant. 
More  fnx|uently  the  child  is  infeeted  by  the  nurse  in  the  process  of  dress- 
ing the  cord,  liathing,  or  cleansing  the  mouth  or  eyes,  possibly  after  hav- 
ing attended  to  the  needs  of  a  septic  mother  or  another  child.  Infection 
may  be  carried  by  the  physician,  by  instruments,  or  by  the  dressings  of 
the  cord.  Infection  through  the  atmospheric  air,  while  possible,  is  not 
M  frequent  cause. 

Infection  through  the  umbilicus  may  occur  either  before  or  after  the 
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separation  of  the  cord.  Hhe  poisnn  may  enter  through  the  umbilicus, 
although  this  may  give  no  external  evitlenee  of  disca.-ie.  This  was  true 
in  a  C4ise  studieti  hy  Van  Gieson,  in  which  the  infant  died  of  meningitis 
when  eight  days  old.  llie  cord  had  healed  proi^orly,  and  at  the  autopsy 
(he  navel  ninwared  normal.  Bttt  the  umMlifuI  ve*isels  inside  the  Ixwly 
contained  pus.  From  this  the  meningitis  evidently  arose.,  a*  the  same 
bacteria  were  found  hy  culture  both  there  and  in  the  brain.  Entering 
through  the  mouth,  bacteria  nuiy  U-ad  to  infectious  processes  in  the 
throat,  they  may  involve  the  stomach  and  intestines,  rapidly  producing 
death;  or  the  alimentar>-  tract  may  be  the  focus  from  which  infection 
of  distant  parts  may  arise. 

The  micro-organisms  chiefly  concerned  in  ttiese  infections  are  the 
common  pyogenic  bacteria,  staj>hylococcu8  pyogenes  aureus  and  the  strep- 
tococcus. The  next  in  importance  is  the  gonococcus,  the  r61e  of  which, 
especially  in  cases  accompanied  by  joint  suppuration,  has  only  recently 
been  appreciated.  In  one  case  of  meningitis  of  my  own  only  the  colon 
bacillus  was  foimd.  Pncumococcus  infections  occasionally  complicate 
the  others  mentioned.  While  streptococcus  infections  are  in  general  more 
serious  than  those  due  to  the  staphylococcus,  aome  of  the  most  severe 
ones  met  with  belong  to  the  latter  class. 

Clinical  Varieties. —  Omphalitis. — In  this  variety  there  is  inflammation 
of  the  umbilicus,  and  cellulitis  of  the  abdominal  wall  in  the  immediate 
neighbourhood.  This  results  in  the  formation  of  an  umbilical  phlegmon. 
It  may  terminate  in  resolution,  in  abscess,  or  in  gangrene.  The  usual 
termination  is  in  abscess.  These  abscesses  may  be  small  and  superficial, 
or  they  may  be  more  deeply  seated  between  the  abdominal  muscles  and 
the  peritona»um.  Omphalitis  usually  l>egins  in  the  second  or  thin!  week 
of  life,  before  the  umbilicus  has  ci<!atrized.  Locally  there  are  redness, 
swelling,  and  induration.  The  process  may  result  in  abscess,  there  may 
bo  diffuse  inflammation  of  the  abdominal  walls  of  an  erysipelatous  char- 
acter with  extensive  sloughing,  or  tlie  infection  may  spread  to  the  peri- 
tonaeum. 

Inflavimation  of  the  umbilical  vessels. — This  is  one  of  the  most  fre- 
quent primary  processes  in  pyiemic  infection.  The  umbilical  arteries  are 
more  frequently  involved  than  the  rein.  According  to  Range,  inflamma- 
tion of  the  vessels  is  always  preceded  by  inflammation  of  the  connective 
tissue  which  surrounds  them,  as  the  poison  is  taken  up  by  the  lymphat- 
ics and  not  by  the  blood-vessels.  Omphalitis  is  frequently  present,  but  in 
some  cases  the  umbilicus  shows  nothing  abnormal. 

In  arteritis  the  Teasels  may  be  involved  to  any  degree:  sometimes 
only  a  short  distance  from  the  abdominal  wall,  sometimes  quite  to  the 
bladder.  They  contain  pus,  and  often  septic  thrombi.  Saccular  dilata- 
tion is  frequently  present  at  several  points.  Pus  sometimes  exudes  from 
the  umbilical  atump  on  pressure.    The  other  lesions  accompanying  arteritis 
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are  those  of  pj»mic  infection,  more  or  less  widely  distributed.  There  are 
frequently  peritonitis,  suppuration  of  the  joints,  erysipelas,  muliipio  ab- 
•oessea  of  the  cellular  tissue,  sometimes  suppurative  parotitis.  Ateloctnsis 
18  common.     Pneumonia  was  found  iu  twenty-two  of  Runge'a  fifty-five 


In  cas^sof  phlebitis,  the  umbilical  vein  is  usually  involved  for  its  entire 
length  from  the  abdominal  wall  to  the  liver.  This  may  lead  to  an  acute 
interstitial  hepatitis  going  on  to  suppuration,  or  to  phlebitis  of  the  portal 
vein  and  some  of  its  branches.  In  either  case  there  is  more  or  less  paren- 
chymatous hepatitis,  and  often  multiple  abscesses  of  the  lirer,  most  of  the 
patients  being  jaundiced.     Peritonitis  also  ts  a  frequent  complication. 

PeritonitU. — This  is  one  of  the  most  frequent  pathological  processes 
ID  pyseraic  infection,  and  is  very  often  the  cause  of  death.  It  is  generally 
associated  with  umbilical  arteritis,  and  often  with  erysipelas.  In  a  con- 
siderable number  of  cases  it  is  the  most  important  lesion  found.  It  may 
be  localized  or  general.  Localized  peritonitis  is  generally  iu  the  neigh- 
bourhood of  the  umbilicus  or  of  the  liver.  It  may  remilt  \n  udhesions,  or 
in  tlie  formation  of  peritoneal  abscesses.  More  frequently  the  peritonitis 
is  general,  and  resembles  the  septic  peritonitis  of  adults.  There  is  a  great 
oDtpouring  of  lymph  coaling  the  intestines  and  other  viscera  and  the 
inner  surface  of  the  abdomiiuil  wall,  causing  adhesions  between  the  ab- 
dominal contents.  Collections  of  sero-pus  are  found  in  the  pelvis  and  in 
varioas  pockets  formed  by  the  adhesions.  Sometimes  btood  is  present  in 
the  exudation. 

The  special  symptoms  which  indicate  peritonitis  are  vomiting,  abdomi- 
nal tenderness  and  distention,  and  protrusion  of  the  umbilicus.  The  ab- 
dominal enlargement  is  chiefly  from  gas,  but  may  be  partly  from  fluid. 
There  are  present  thoracic  respiration,  dorsal  decubitus,  and  flexion  of 
the  thighs  as  in  all  varieties  of  acute  peritonitis.  The  temperature  is 
usually  but  not  necessarily  high. 

Pneumonia, — The  most  common  form  seen  is  pleuro-pneuraonia. 
There  is  an  abundant  exudate  of  grayish-yellow  lymph  covering  the 
long.  Occasionally  collections  of  pus  are  found  in  the  sacs  formed  by 
the  adhesions.  Serous  effusions  are  rare.  The  pulmonary  lesion  con- 
■iita  usually  in  a  broncho-pneumonia,  with  consolidation  of  larger  or 
smaller  areas  in  the  lungs — more  often  in  the  upper  than  in  the  lower 
lobee.  It  is  not  nncommon  for  minute  abscesses  to  be  found  in  the  lung 
wX  Tarions  points.  There  is  a  purulent  bronchitis  of  the  larger  and 
•nailer  tnbes. 

The  symptoms  are  obscure  and  often  indefinite.  The  only  character- 
istic ones  are  cyanosis  and  rapid  respiration,  with  recession  of  the  chest 
iralls  on  inspiration.  The  physical  signs  are  inconstant  and  uncertain. 
Pneamonia  cannot  usually  be  diagnosticated  during  life.  In  most  of  the 
fatal  cases  of  pyogenic  infection,  whatever  its  type,  there  is  found  some 
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inTolyement  of  the  lungs.  The  changes  are  most  extensive  in  cases  in 
which  the  serous  membranes  are  involved. 

Pericarditis  is  rare  and  usually  associated  with  pleurisy.  Endocar- 
ditis is  very  rare.    Hirst  has,  however,  reported  a  case. 

Meningitis. — The  pia  mater  is  the  least  liable  to  be  affected  of  all  the 
serous  membranes,  with  the  possible  exception  of  the  pericardium.  When 
meningitis  is  present  it  is  usually  associated  with  peritonitis  or  with 
pleurisy.  The  lesions  are  those  of  acute  purulent  meningitis  with  a 
copious  exudation,  sometimes  associated  with  meningeal  hemorrhages, 
or  with  acute  encephalitis  and  the  production  of  multiple  minute  ab- 
scesses in  the  cortex.  The  local  symptoms  are  often  not  marked,  and 
are  sometimes  very  obscure.  The  most  characteristic  are  stupor,  dilated 
pupils,  opisthotonus,  bulging  fontanel,  general  rigidity,  convulsions,  and 
occasionally  localized  paralyses.     The  temperature  is  generally  high. 

Oastro-enteritis. — Diarrhoea  is  a  frequent  symptom  in  all  septic  cases, 
constipation  being  rarely  present.  In  many  instances  vomiting  is  a 
prominent  symptom.  In  a  small  proportion  of  cases  the  most  important 
local  lesions  are  in  the  intestines,  generally  in  the  nature  of  a  superHcial 
catarrhal  inflammation. 

Pseudo-membranous  inflammations  of  ike  throat — These  are  rarely 
seen  in  the  newly  bom.  J.  Lewis  Smith  has  made  a  report  on  a  group  of 
five  cases  occurring  as  a  small  epidemic  in  the  New  York  Infant  Asylum. 
They  were  associated  with  other  lesions,  and  all  were  fatal.  In  several 
cases  there  was  omphalitis.  One  of  these  was  studied  bacteriologically  by 
Pruddcn,  who  found  no  Loeffler's  bacilli,  but  streptococci  both  in  the  exu- 
dation in  the  throat  and  in  the  umbilical  abscess.  Such  inflammations  are 
to  be  regarded  as  one  manifestation  of  a  general  streptococcus  infection. 

Osteomyelitis. — Allard  has  reported  a  series  of  cases  in  which,  after 
the  general  and  local  symptoms  of  pyogenic  infection  had  existed  for 
some  time,  suppuration  occurred  over  various  bones,  especially  the  hu- 
merus, tibia,  metatarsal  bones,  sacrum,  etc.  Trephining  revealed  the 
lesions  of  osteomyelitis.  The  abscesses  usually  made  their  appearance 
between  the  fourtli  and  the  sixth  week.  The  most  rapid  case  di^  on  the 
fourteenth  day,  and  none  lasted  more  than  two  and  a  half  months. 

Joint  suppuration. — In  certain  pyemic  cases,  and  in  some  in  which 
there  are  no  other  symptoms,  acute  suppuration  in  the  joints  occurs. 
This  may  come  on  very  acutely  in  the  first  or  second  week,  or  more 
slowly  as  late  as  the  second  or  third  month.  In  the  acute  cases  it  is 
excci)tional  to  have  but  one  joint  involved;  often  there  are  four  or 
five.  The  small  joints  are  rather  oftener  afifected  than  the  large 
ones,  but  almost  any  articulation  in  the  body  may  be  involved. 
With  multiple  joint  suppuration  there  are  present  the  general  symptoms 
of  j)yaMnia — high  temperature,  marked  prostration,  wasting,  and  often 
secondary  visceral  inflammations  develop.     In  those  which  occur  late. 
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rewer  jointe  are  involved,  often  but  a  uiugle  one,  the  febrile  ayrnptoms 
are  le?^  marked,  and  the  duration  may  be  much  longer.  In  my  own 
experience,  the  organism  most  frequently  foxind  in  these  cases  is  the 
gonooofc'us ;  next  to  this  in  importance  is  the  tttreptococcus.  The  joint 
leaion  is  usually  a  superficial  one,  the  bones  often  escaping.  The  gono- 
(OCCU8  cases  prol>ahly  occur  most  frequently  as  a  complication  of  ophthal- 
mia; but  I  have  seen  several  in  which  ophthalmia  was  not  present  and 
where  the  point  of  entry  could  not  l>e  determined. 

Abscesses  in  the  cellular  iissue. — These  are  *iiiite  fre<|uent,  and  may 
occur  with  snppuration  in  the  joints  or  internal  organs,  or  they  may  exist 
MM  the  only  lesion.  They  are  nearly  always  multiple  and  may  be  found 
in  almost  any  location.  They  vary  in  size  from  that  of  a  small  pea  to 
one  containing  half  an  ounce  of  pus.  They  are  due  to  the  intntdiiction 
of  pyogenic  germs,  usually  staphylococci.  Their  course  is  benign,  and 
they  require  no  treatment  except  incision  and  cleanliness.  WJiere  there 
is  a  disposition  to  their  continued  formation,  the  akin  should  be  washed 
with  An  antiseptic  solution. 

Erysipelas. — This  is  seen  especially  during  the  first  two  weeks  of  life, 
and  oaually  starts  from  the  umbilicus  or  nome  abrasion  of  the  skin,  most 
frequently  about  the  genitals,  or  the  scalp.  When  originating  at  the 
umbilicus  it  is  generally  couiplicatetl  by  other  lo^iuus,  sucih  as  [xrrihmitis 
and  umbilical  phlebitis.  If  it  starts  from  any  other  part  of  the  ImkW  it 
may  be  uncomplicated  Erysi[K>lfls  beginning  at  the  umbilicus  gives  rise 
to  an  area  of  induration  and  a  circiimscrilKid  lihish.  At  first  it  may 
resemble  a  simple  cellulitis;  but  the  steadily  increasing  area  of  elevated 
induration  and  redness  soon  indicates  the  nature  of  the  inflainmatioa. 
From  whatever  point  starting,  the  ery-^ipelatous  inflammation,  owing  to 
the  feeble  resintance  of  the  tissues,  in  most  cases  spreads  widely.  The 
entire  alHlomen,  chest,  and  back  nuiy  Ik*  inv(jlved,  and  it  may  even  spread 
to  the  extremities.  It  may  extend  so  that  nearly  the  whole  trunk  is 
effected  in  four  or  five  days.  It  usually  involves  only  the  skin  and  super- 
I^HJk cellular  tissue;  but  it  may  involve  (he  deeper  areolar  planes  and 
{eniSnatc  in  diffuse  suppuration,  or  even  in  gangrene. 

The  constitutional  symptoms  are  severe:  great  prostration,  continu- 
onsJj  high  temperature — 102°  to  105**  F. — raj>id  wasting,  and  often 
Tomiting,  diarrhoea,  or  convulsions  arc  present.  The  disease  is  always 
serioos,  and  usually  fatal.     It  is  often  complicated  by  broncho-pneu- 

mia. 

3)i»tribntion  of  the  Lesions. — The  frkjuency  of  the  different  visceral 
lesions  in  eighty-seven  autopsies  published  by  Bednar  was  as  follows: 
Peritonitis  in  twenty-nine,  pneumonia  in  fifteen,  pleurisy  in  ten,  menin- 
gitis in  nine,  meningeal  hiemorrhage  in  eight,  encephalitis  in  eight,  cere- 
bral hsmorrhagc  in  four,  enterocolitis  in  five,  pericarditis  in  four.  In 
thirtj-one  cases  there  waa  umbilical  arteritis,  and  in  nine  cases  umbilical 
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phlebitis.  There  was  one  case  each  of  pnlmonary  haemorrhage,  plennd 
hsemorrhago,  acute  hydrocephalus,  acute  bronchitis,  and  suppuration  in 
the  cellular  tissue.  Runge's  later  observations  of  thirtj-six  cases  showed 
umbilical  arteritis  in  thirty,  umbilical  phlebitis  in  three,  and  normal  um- 
bilicus in  three.  He  found  pneumonia  in  twenty-two  of  fifty-five  cases. 
Other  lesions  frequently  associated  are  atelectasis,  swelling  and  softening 
of  the  spleen,  cloudy  swelling  of  the  liver  and  kidneys,  occasionally  with 
foci  of  suppuration  in  these  organs.  The  blood  is  dark,  and  coagulates 
imperfectly. 

General  SymptoxoB. — These  may  begin  at  any  time  during  the  first  ten 
days — very  rarely  after  the  twelfth  day.  Fever  is  an  exceedingly  variable 
symptom — it  may  be  very  high ;  it  may  be  almost  absent ;  occasionally 
there  is  subnormal  temperature.  The  course  of  the  temperature  is  very 
irregular.  Wasting  is  constant  and  quite  rapid.  It  depends  upon  the 
inability  to  take  and  digest  food,  upon  the  intestinal  complications,  and 
upon  infection.  In  quite  a  number  of  cases  wasting  is  almost  the  only 
symptom.  Icterus  is  exceedingly  common ;  in  many  of  the  worst  cases 
it  is  intense.  It  is  met  with  where  the  liver  is  the  seat  of  an  acute  paren- 
chymatous or  acute  suppurative  infiammation,  and  in  many  other  cases 
where  it  depends  apparently  upon  the  blood  changes.  Hsemorrhages  are 
common,  and  may  be  the  direct  cause  of  death.  They  may  come  from 
the  umbilicus,  the  intestine,  or  almost  any  mucous  membrane.  They  are 
sometimes  subcutaneous,  causing  a  general  haemorrhagic  eruption.  Nerv- 
ous symptoms  are  generally  present,  and  are  sometimes  marked.  They 
are  restlessness,  rolling  of  the  head,  a  constant  whining  cry,  twitchings 
of  the  muscles  of  the  extremities  or  face,  stiffening  of  the  body,  more 
rarely  general  convulsions.  Late  in  the  disease,  dtdness  and  stupor  are 
present.  The  pulse  is  rapid  and  weak  and  the  respirations  are  often 
irregular,  even  when  there  is  no  cerebral  complication.  Diarrhoea  is 
frequent ;  the  stools  are  green,  brown,  sometimes  black  from  the  presence 
of  blood,  and  ^re  often  very  foul.    Vomiting  is  less  common. 

In  addition  to  these  there  are  symptoms  due  to  the  various  forms  of 
local  inflammation — peritonitis,  meningitis,  pneumonia,  subcutaneous 
suppuration  and  gangrene,  these  all  being  found  in  varying  degrees  and 
in  various  combinations. 

Prophylaxis. — Pyogenic  infection  of  the  child,  like  puerperal  fever  in 
the  mother,  may  be  considered  a  preventable  disease.  Its  occurrence  is 
usually  duo  to  a  failure  to  carry  out  proper  rules  regarding  cleanliness  and 
asepsis  in  connection  with  delivery.  The  statistics  of  the  Moscow  Lying- 
in  Asylum,  published  by  Miller  in  1888,  show  that  previous  to  the  general 
introduction  of  antiseptic  methods,  from  six  to  eight  per  cent  of  all  in- 
fants horn  in  the  institution  died  from  some  variety  of  infection.  In 
twenty-three  hundred  successive  labours  at  the  Sloane  Maternity  Hos- 
pital, covering  about  eight  years,  not  a  single  marked  case  occurred. 
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xruiii  iHt»e  figxires  it  will  be  evident  that  in  the  vast  majorit}''  of  eases 
the  occurrence  of  a  catie  of  infection  of  a  serious  nature  is  the  fault  of 
the  physician  or  nurse  in  atlemlance. 

The  umbilicud  should  he  cleansin]  and  Irf^ated  like  any  other  fresh 
wound.  Dry  dressing  should  invarialily  be  employeil,  and  sterilized 
gauze  or  salicylated  cotton  in  jtrefercnce  to  housi^hoUl  linen.  If  suppu- 
ration occurs  at  the  time  the  cord  separaten,  t!ie  parts  tiJiould  be  cleansed 
daily  with  a  bichloride  solution^  aud  a  wet  drestiiug  of  the  mma  applied. 
The  natures  and  everything  which  comes  in  contact  with  the  umbilical 
wound  should  be  sterilized.  Careful  attention  should  be  given  to  the 
mouth,  genitals,  aud  all  the  mueo-cutaneous  surfaces,  to  prevent  ejtcoria- 
tionii  and  intertrigo.  Finally,  every  sejitic  case  occurring  in  an  insti- 
tution should  be  immediately  isolated.  A  nurse  in  charge  of  a  septic 
mother  should  not  have  the  care  of  the  infant. 

PrognosiB. — Pyogenic  infections  in  the  newly  Ijorn,  even  in  their 
mildest  forms,  are  serious,  and  in  their  most  severe  forms  almost  always 
fatal.  Very  few  cases  recover  in  which  erysipelas  or  any  important 
fUoeral  inflammation  is  present.  The  resistance  of  these  little  patients 
is  80  feeble  that  the  tendency  of  every  inflammation  is  to  spread,  until 
the  child  dies  of  exhaustion.  Only  patients  with  localized  inflammations, 
such  as  those  of  joints,  skin,  etc.,  are  likely  to  get  well. 

Treatment. — This  practically  resfilves  itself  into  the  treatment  of  in- 
dividual symptoms  as  they  arise.  Wherever  suppuration  occurs,  external 
abscesses  should  be  evacuated  and  treated  antiseptically.  For  the  local 
tnfiainmations  of  the  lungs,  pcritomi'um,  and  bruin.  little  or  nothing  can 
be  done  in  the  way  of  direct  treatment.  Such  inflammations  are  to  Ihs 
prevented,  but  can  seldom  be  cured.  The  general  indications  are  to  look 
closely  to  the  child's  general  nutrition  by  careful  attention  to  all  detads 
of  nursing  and  feeding,  using  stimulants  whenever  required  by  the  con- 
dition of  the  pulse.  For  a  local  application  in  erysipelas,  notliing  in 
my  experience  has  proven  better  than  ichthyol  ointment,  ten  to  twenty- 
five  per  cent  strength.  It  .should  Ik?  applied  daily,  spread  upon  muslin, 
which  is  then  covered  by  gutta-percha  tissue  to  prevent  drying. 

OPBTUALMIA. 

Ophthalmia  of  the  newly  bom  is  to  be  classed  among  the  pyogenic 
jifff»«*«,  It  usually  consists  in  a  purulent  conjunctivitis.  In  the  more 
•e^ere  cases  there  may  be  ulceration  of  the  cornea,  and  even  perforation 
iato  the  anterior  chaml*cr  of  the  eye. 

The  highly  infwtious  nature  of  this  ophthalmia  is  established.  In 
Et  se^'ere  eases  the  micro-organism  generally  found  has  Iwen  the 
:U8;  but  in  the  milder  forms  the  gonoeoccus  may  be  absent,  and 
anv  of  the  common  pyogenic  germs  may  be  found.  In  the  gonoeoccus 
CAses  the  infection  occurb  during  labour,  from  the  secretions  of  the  mother. 
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from  the  examining  fingers  of  the  physician,  or  from  instniments ;  or 
after  birth  from  infected  cloths  and  other  materials  which  come  in  con- 
tact with  the  eye.  Healthy  lochia  produce  only  a  catarrhal  inflammation. 
The  infection  occurring  after  birth  may  take  place  at  any  time.  That 
dne  to  gonorrhoea!  infection  from  the  mother  is  generally  manifested  on 
the  third  day,  and  is  often  violent  from  the  outset. 

The  symptoms  are  swelling  of  the  lids,  chemosis,  copious  pumlent  dis- 
charge, sometimes  hsemorrhages  from  the  lids,  ulceration  and  there  may 
even  be  sloughing  of  the  cornea.  The  course  of  the  disease  depends  upon 
the  cause  and  upon  the  treatment  employed.  In  the  cases  not  due  to 
the  gonococcus  the  course  is  generally  benign,  and  with  ordinary  cleanli- 
ness usually  results  in  recovery  without  any  permanent  damage  to  the 
sight.  The  gonorrhoea!  cases,  unless  energetically  treated  from  the  outset, 
are  very  frequently  followed  by  permanent  loss  of  vision.  The  best  sta- 
tistics upon  the  causes  of  blindness  in  adults  show  that  from  twenty-six 
to  thirty  per  cent  of  such  cases  are  due  to  ophthalmia  in  the  newly  born. 
This  disease  is  occasionally  complicated  by  other  symptoms  of  gonococcus 
infection  of  a  pyaemic  nature.  Many  cases  followed  by  acute  articular 
symptoms  have  been  observed. 

Prophylaxis  is  of  the  utmost  importance.  Credo's  statistics  show  that 
in  1874  the  frequency  of  ophthalmia  in  his  lying-in  hospital  was  13*6  per 
cent.  In  the  three  years  ending  1883,  among  1,160  newly-born  children 
only  one  or  two  cases  occurred.  The  method  of  prophylaxis  which  he 
adopted  consists  in  dropping  into  the  eyes  of  every  child,  immediately  after 
birth,  one  or  two  drops  of  a  two-per-cent  solution  of  nitrate  of  silver. 
The  general  adoption  of  Grede's  method,  or  of  some  similar  means  of  dis- 
infection, has  resulted  in  a  very  great  diminution  in  the  frequency  of  oph- 
thalmia throughout  the  world.  These  prophylactic  means  should  be 
obligatory  in  all  institutions,  and  should  bo  used  in  all  cases  in  private 
practice  wherever  there  is  any  possible  suspicion  of  the  existence  of  gon- 
orrhoea. In  all  other  cases  the  eyes  should  be  carefully  cleansed  with  a 
saturated  solution  of  boric  acid.  The  use  before  delivery  of  an  antiseptic 
vaginal  douche  is  theoretically  indicated,  but  practically  it  has  been  found 
to  be  inadequate  to  the  prevention  of  the  disease. 

Treatment. — Everything  which  comes  in  contact  with  the  eyes  should 
be  carefully  disinfected.  All  cloths,  cotton,  etc.,  used  for  cleansing  should 
be  immediately  burned.  The  strictest  antiseptic  precautions  should  be  in- 
sisted on  to  prevent  the  spread  of  the  infection  by  nurses.  In  institutions 
containing  infants,  severe  cases  of  ophthalmia  should  always  l>e  isolated. 
The  most  important  thing  is  to  keep  the  eyes  clean.  In  severe  cases  they 
must  be  cleansed  every  twenty  minutes,  night  and  day.  It  may  be  done 
by  irrigation,  or  by  using  an  eye-dropper  with  a  bulbous  tip,  inserted 
alternately  at  the  inner  and  the  outer  angle  of  the  eye,  and  the  fluid  in- 
jected with  force  sufficient  to  empty  thoroughly  the  conjunctival  sac 
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Either  a  satarated  solntion  of  boric  acid,  or  a  l-to-5,000  solution  of 
bichloride,  may  be  used  in  this  way.  Once  or  twice  in  twenty-four  hours 
two  or  three  drops  of  a  one-per-cent  solution  of  protargol  should  be  used 
in  each  eye  after  cleansing  with  stiTile  wtitcr;  this  prcpiiration  is  alto- 
gether more  efficient  than  the  commonly  employed  silver  nitrate.  Next 
to  these  measures  is  the  use  of  cold.  It  may  be  applied  as  ice  compresses 
which  are  changed  every  minute  or  two  from  a  block  of  iie  to  the  eye. 
These  may  be  continued  one-fourth  of  the  time  in  the  milder  cases;  in 
the  severe  ones  almost  constantly.  When  the  cornea  ia  involved  the 
pupil  should  be  dilated  by  atropine.  If  only  one  eye  is  aCTected  the 
sound  one  should  he  protected  by  covering  it  with  a.  compress  kept  wet 
vith  an  antiseptic  solution. 


TETANUa 

Tetanus  is  an  acute  infectious  disease  characterized  by  tonic  muscular 
■pasm,  which  increases  in  severity  by  paroxysms  occurring  at  longer  or 
afaorier  intervals.  It  may  be  limited  to  the  muscles  of  the  jaw  (trismus), 
or  may  affect  all  the  muaclea  of  the  trunk,  extremities,  and  neck. 

Though  many  writers  have  sought  to  muiutaiu  a  ililTerence  between 
tetmnus  of  the  newly  born  and  tetanus  of  later  life,  whctliGr  traumatic  or 
Dot,  tbeir  identity  has  been  admitted  for  at  least  a  dozen  years.  The  dis- 
covery of  the  exact  cause  of  tetanus  is  due  to  the  work  of  Nicolaler,  who 
in  1884  found  a  bacillus  in  the  soil,  with  which  he  produced  the  disease  in 
tnim#1«-  He  demonstrated  the  presence  of  this  bacillus  in  the  wounds  of 
t^tanna  patients.  Nicolaier  did  not,  however,  obtain  the  germ  in  pure 
culture;  but  this  was  done  by  Kitasato  in  1889.  The  bticillus  is  generally 
known  as  Nicolaier's  bacillus.  Since  that  time  the  germ  has  been  found 
in  the  wounds  of  numerous  patients  with  tetanus,  includiug  newly-born 
infanta. 

The  rapidity  with  which  the  infection  spreads  from  the  point  of  inoc- 
ulation is  very  remarkable,  as  shown  by  Kitasato's  experiments.  Thus,  if 
one  hoar  elapsed  after  infection  before  canteriziiig  the  inoculated  wound, 
the  animal  succumbed  to  the  disease.  The  bacilli  are  not  found  tn  the 
blood  or  internal  organs.  The  symptoms  of  the  disease  have  been  shown 
to  depend  upon  the  absorption  of  a  toxic  product  of  the  tetanus  bacillus 
called  tetano-tctxine. 

The  germ  of  tetanus  usually  gains  access  to  the  body  of  the  infant 
through  the  umbilical  wound.  It  exists  in  the  soil,  and  the  disease  pre- 
TAllt  9Ddeinically  in  certain  localities.  It  is  common  in  certain  parts 
of  Loog  laland  and  New  Jersey.  Among  the  negroes  in  some  part«  of 
tho  South  it  has  for  many  years  occurred  with  great  frequency.  It  is 
stated  that  on  one  of  the  islands  of  the  Hebrides  every  fourth  or  fifth 
^hild  diea  of  tetanus.    In  a  single  house  in  Copenhagen  eighteen  cases 
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were  observed.  Tetanus  is  rare  except  whore  dirt  and  filth  prevail ;  bnt 
those  alone  are  not  sufficient  to  produce  the  disease.  It  is  a  very  rare  dis- 
ease in  the  tenements  of  New  York. 

Lesiont. — There  are  no  essential  lesions  of  tetanus.  Those  which  have 
been  found  have  been  partly  accidental  and  partly  a  result  of  the  disease 
rather  than  its  cause.  In  most  of  the  cases  intense  hypersemia  of  the 
spinal  cord  and  its  membranes  is  found,  and  not  infrequently  small  ex- 
travasations of  blood.  Such  small  haemorrhages  are  occasionally  found  in 
the  meninges  of  the  brain — more  frequently  at  the  base  than  at  the  con- 
vexity. In  rare  instances  haemorrhages  of  considerable  size  have  occurred 
into  the  brain  itself.  The  lungs  are  generally  congested,  and  the  right 
side  of  the  heart  overdistended.  In  most  of  the  cases  the  umbilicus  has 
not  healed,  and  it  may  present  evidences  of  septic  infection  in  varying 
degrees. 

Symptoms — These,  as  a  rule,  begin  on  the  fifth  or  sixth  day,  or  at 
the  time  of  the  separation  of  the  cord.  The  first  symptoms  may  not 
appear  until  the  tenth  or  twelfth  day,  but  rarely  later  than  this.  Gen- 
erally the  first  thing  noticed  is  difficulty  in  nursing,  which,  on  examina- 
tion, is  found  to  be  due  to  rigidity  of  the  jaws  (trismus).  Nursing  may 
be  impossible  on  this  account.  The  muscles  of  the  jaw  feel  hard,  the  lips 
pout  and  all  the  muscles  of  the  face  seem  firm.  Soon  a  slight  stiffening 
of  the  body  occurs,  the  child  straightening  the  back  as  it  lies  upon  the 
lap  and  continuing  rigid  for  a  moment  or  two.  In  the  interval  it  is  at 
first  completely  relaxed.  These  paroxysms  soon  increase  in  frequency 
until  they  may  come  on  every  few  minutes,  being  excited  by  any  move- 
ment of  the  body.  The  relaxation  is  then  only  partial,  and  the  neck  and 
extremities,  sometimes  nearly  the  whole  body,  become  rigid  and  stiff  as  a 
piece  of  wood.  The  arms  are  extended,  the  thumbs  adducted,  and  the 
hands  clenched.  The  thighs  and  legs  are  extended,  and  no  motion  is  pos- 
sible at  the  hip  or  knee.  The  jaws  can  be  separated  slightly  or  not  at  all. 
The  firm  contractions  of  the  facial  muscles  give  a  peculiar  expression  to 
the  features.  There  is  a  low,  whining  cry.  Swallowing  is  difficult,  some- 
times impossible.  The  pulse  is  rapid  and  soon  becomes  weak.  The  tem- 
perature at  first  is  normal,  but  in  the  most  acute  cases  rises  rapidly  to  104** 
or  even  106** ;  in  the  milder  cases  it  does  not  go  above  101°  F. 

Death  is  due  to  exhaustion,  to  fixation  of  the  respiratory  muscles,  or 
to  spasm  of  the  larynx.  In  the  less  severe  cases  all  the  symptoms  are 
milder,  and  there  may  be  intervals  in  which  the  rigidity  is  scarcely  notice- 
able, so  that  respiration  and  deglutition  may  be  carried  on  for  some  time. 
In  cases  which  terminate  in  recovery  the  temperature  is  but  slightly  ele- 
vated. The  tonic  contractions  gradually  become  less  severe,  and  the 
paroxysms  less  frequent.  The  children  usually  suffer  for  several  weeks 
from  the  general  symptoms  of  malnutrition,  which  are  proportionate  to 
the  severity  of  the  attack.    Of  eighty-eight  fatal  cases  which  are  reported 
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by  Stadtfeldt  all  but  five  died  between  the  ages  of  six  and  ten  days.  The 
duration  uf  the  disease  in  the  fatal  cases  is  seldom  more  than  forty-eight 
hours,  often  less  than  twenty-four  hours ;  in  those  terminating  in  recov- 
ery, l>etweon  one  and  three  weeks. 

Prognotit. — No  disease  of  infancy  is  more  fatal  than  tetanus.  Where 
it  prevails  endemically  it  is  regarded  by  the  laity  aa  so  uniformly  fatal  that 
nsually  no  physician  is  called.  Scattered  through  medical  literature  are 
quite  a  large  number  of  isolated  cases  in  which  recovery  has  occurred.  At 
the  present  time  the  projmrtiou  of  fatal  cases  is  probably  between  ninety 
and  ninety-five  per  cent.  Sporadic  cases  more  frequently  recover  than 
thofle  occurring  in  districts  where  the  disease  is  endemic.  The  later  the 
development  of  the  symptoms,  the  slower  their  course,  and  the  lower  the 
temperature  the  more  likely  is  the  casg  to  recover. 

Prophylaxis. — A  proper  understanding  of  the  nature  of  the  disease  has 
brought  with  it  the  means  of  rational  prevention.  The  first  essential  ia 
obstetrical  cleanliness,  which  must  include  scissors,  hands,  dressings,  liga- 
tures— in  short,  everything  which  comes  in  contact  with  the  umbilical 
wound.  In  districts  where  tetanus  is  endemic,  thorough  antiseptic  treat- 
ment of  the  umbilicus  shouhl  be  insistcii  upon,  both  at  the  first  dressing 
and  later,  |tarticn!arly  at  the  time  of  the  separation  of  the  cord. 

Treatment— All  drugs  whose  physiological  action  is  that  of  motor 
depressants  of  the  spinal  cord  have  a  certain  amount  of  value  in  tetanus. 
The  most  important  ones  are  chloral,  the  bromides,  ami  calabar  bean. 
Nearly  all  the  reported  cures  have  been  by  one  of  tliese  drugs  or  a  com- 
bination of  them.  The  mistake  usually  made  is  in  using  too  small  doses 
to  be  of  any  eflScacy.  Enough  to  produce  the  physiological  effects  of  the 
drug  must  be  given.  The  initial  dose  should  not  be  large,  but  it  should 
be  repeated  until  the  full  effecU  are  obt^iincd.  Of  those  mentioned,  chloral 
ha6  been  the  one  most  generally  relied  upon.  An  hourly  dose  of  one  or 
two  graiuB  is  usually  required.  If  no  effect  is  visible  in  ten  or  twelve 
hours  the  dose  may  be  further  increased,  us  the  putient  is  in  much  greater 
danger  from  the  disease  than  he  can  possibly  be  from  tlie  drug.  Chloral 
may  be  given  by  the  mouth  or  by  the  rectum,  but  must  always  be  well 
diluted.  The  single  cjise  of  re(«)very  which  I  have  witnessed  was  one 
treated  by  the  bromide  of  potassium.  This  infant  took  eight  grains  every 
two  hours  for  three  days,  afterwards  smaller  doses.  Calabar  bean  has  the 
advantage  in  that  ite  extract  may  be  given  hypodermically  ;  one  tenth  of 
a  grain  may  be  administered  from  three  to  ten  times  daily,  according  to 
t}ie  severity  of  the  symptomB.  Monti  has  reported  two  cases  cured  by 
its  oseu  The  cliild  must  at  all  times  be  kept  as  quiet  as  possible,  without 
nDoeceMary  handling  or  bathing.  If  nurt^ing  or  feeding  by  the  mouth  is 
impossible,  because  the  jaws  cannot  be  separated,  the  child  may  be  fed 
by  a  tube  passed  through  the  nose.  This  is  greatly  to  be  preferred  to 
rectal  alimentation.     Drugs  may  be  administered  in  the  same  way. 


9S 


DISEASES  OP  THE  NEWLY  BORN. 


The  (inlitoxitie  treatment. — TVlirin^  and  Kitftsato,  after  a  series  of 
ex]H'rinii'nts  upon  aniinuls,  were  thtf  (irst  to  [rroiluee  an  antitoxine  which 
has  the  power  of  neutralizing  the  tetanus  poison.  In  animals  immunity 
is  produced  hy  its  injection.  It  is  also  curative  in  those  cases  where 
tetanus  has  been  produced  experimentally.  Its  value  has  now  been  dem- 
onstrated in  quite  a  large  number  of  cases  of  trauinatit?  tetanus  in  adults. 
The  practical  obstacle  to  the  success  of  the  anlitoxhie  tn-ntment  is  the 
rapid  absorption  of  the  tetanus  poison  from  the  wound.  To  be  efficient 
it  must  be  used  early, 

€^asofl  of  tetanus  neonatorum  successfully  treated  by  antitoxine  have 
been  reported  by  Papiewski,  Escherich,  McCaw,  and  others;  but  the 
mimlxT  of  eases  in  whieh  it  lias  been  used  is  as  yet  too  small  to  admit  of 
positive  deductions.  It  should  liy  all  means  Ih^  tried  wherever  practica- 
ble. The  best  method  of  atlministration  is  still  under  discussion.  Ronx's 
experiments  up^ieur  to  show  that  the  antitoxine  is  more  efficient  when  in- 
jected directly  into  the  brain  than  when  used  8ulx.*utaneously,  Fortu- 
nately in  the  newly-bnrn  cliild  Ihis  adds  no  dilVicvilty,  pince  the  needle  can 
readily  be  introducx'd  through  the  open  sutures.  It  is  hardly  necessary 
to  add  that  the  strictest  antiseptic  precautions  must  be  observed.  Reli- 
able tt*lanus  antitoxine  is  now  prepared  by  Hehring,  the  New  York  Health 
Department,  and  Parke,  Davis  k  Co.  The  question  of  dosage  is  still 
unsettled. 

EPIDEMIC  H.EMOGLOBTN0RIA  (WTNCKEI.^S  DISEASE). 

The  essential  features  of  this  disease  are  ha?moglobinuria  with  icterus 
and  cyanosis,  this  combination  giving  the  skin  a  deeply  bronzed  hue  (mala' 
die  bronzh).  It  is  a  rare  disease,  but  has  generally  occurred  epidemically 
in  institutions.  It  is  usually  fatal.  All  the  symptoms  point  to  an  acute, 
rapid  disintegration  of  the  red  blood-ccll.-^ — a  sort  of  blood  fermentation. 
It  is,  without  doubt,  infectious,  but  it.s  cause  ha.s  not  been  discovered. 
Although  generally  called  by  the  name  of  Winckel,*  who  in  187i)  made  a 
rei>ort  upon  an  epidemic  of  twenty-three  cases,  the  disease  was  quite  well 
descrilxMi  by  Charrin  in  1873,  with  a  report  of  fourteen  cases,  and  ol>- 
Bcn'ed  by  Bigelow,  in  Boston,  in  1875.  All  the  cases  included  in  Winck- 
el's  report  occurred  in  one  institution,  affecting  one  fourth  of  the  children 
bom  during  the  period. 

There  is  c3'anosis,  with  a  more  or  less  intense  icterus  of  the  skin  and 
internal  organs.  The  umbilical  vessels  arc  usually  nonnal.  The  kidneys 
are  swollen,  show  small  Iianuorrhages  into  Iheir  substance,  and  imder  the 
microsco])e  the  straight  tulHis  are  seen  to  l»e  filt(sl  with  crystals  of  haemo- 
globin, but  contain  no  blood-cells.     The   bladder  frequently  contains 

*  Winckel,  VerGffentHoh.  der  pSdiAtrischen  Section  der  GesetUcb.  L  HeUk.,  Berlin, 
Apnl,  1879. 
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brownish,  emoky  urine.  The  spleen  is  swollen  and  filled  with  blood  pig- 
mcnt,  which  is  diffused  tliroughout  the  cells  of  the  pulp,  aud  free  in  the 
blood-vessels.  Punctate  haemorrhages  are  seen  in  most  of  the  other 
risoera. 

This  disease  most  frequently  attacks  those  who  have  been  previously 
healthy.  The  symptoms  usually  begin  from  the  fourth  to  the  eighth  day 
after  birtli.  They  are  intense  and  fulminating  in  charaeter,  seldom  last- 
ing more  than  two  days,  and  often  only  one.  The  early  symptoms  are 
general  restlessness,  rapid  pulse  and  respiration,  prostration,  C3'an08i8  of 
the  face,  and  general  icterus,  which  is  at  first  rilight,  hut  steadily  in- 
creases until  it  becomes  intense,  the  skin  resembling  that  of  a  mulatto. 
The  temperature  is  normal  or  slightly  elevated.  There  is  rapid  asthenia, 
often  terminating  in  coma  or  convulsions.  The  most  characteristic  symp- 
toms are  those  connected  with  the  urine.  It  is  passed  frequently,  in  small 
qaantitic«.  with  pain  and  straining.  It  is  of  a  brown,  smoky  colour,  and 
under  the  micrascope  shows  hiemoglobin  in  considerable  quantity,  renal 
epithelium,  and  sometimes  granular  casts  and  blood-cells,  but  does  not 
contain  bile  pigment.  Albumin  is  sometimes  present,  but  not  in  large 
quantity.  Examination  of  the  blood  shows  an  increase  of  the  white  cells 
and  many  free  granules. 

Treatment  is  of  little  ayail,  since  all  severe  cases  die. 


FATTY  DEGENERATION  OF  THE  NEWLV  BORN  (BUHL'S  DISEASE). 

A  disease  has  been  described  by  the  author  whose  name  it  bears, 
tbe  eBFential  nature  and  causation  of  wliich  are  unknown.  It  occurs  as 
iaolstcd  cases  and  not  in  groups,  and  is  characterize<l  by  inflammatory 
changes  leading  to  fatty  degeneration  in  the  viscera,  especially  the  heart, 
Uver,  and  kidneys;  it  seldom  lasts  more  than  two  we<>ks,  and  is  almost 
invariahlr  fatal.  There  may  be  haemorrhages  in  any  of  the  viscera,  into 
the  serous  cavities,  or  from  any  mucous  membrane.  In  the  lungs  arc 
fovild  large  or  small  ha»morrhagic  infarctions,  and  the  bronchi  contain 
blood  and  bloody  mucus.  The  liver  in  recent  cases  is  largo  and  soft; 
in  tfao«e  of  longer  standing  it  is  pale  and  jaundiced,  and  shows  marked 
fatty  degeneration.  The  spleen  is  large  and  soft.  The  epithelium  of 
the  tubules  of  the  kidney  is  acutely  degenerated.  The  heart  muscle  is 
pale,  soft,  and  fatty.  Many  of  the  lesions  are  similar  to  the  ordinary 
poat-mortem  changes,  and  when  found  they  shouM  not  be  interprete<l 
mM  pathological  unless  the  autopsy  is  made  within  at  least  twelve  Iiours 
after  death. 

The  clinical  features  of  this  disease,  as  described,  resemble  tho.se  of 
pyogenic  infection ;  and  since  the  observations  were  made  before  modem 
methods  of  bacteriological  study,  it  is  highly  probable  that  Buhl's  disease 
is  merely  a  form  of  pyogenic  infection  in  the  newly  born. 
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PEMPniGDS  NEONATORUM— BULLOUS  IMPETIGO. 

Pomphigij.^  is  a  term  wliioh  det^ignatos  a  lesion  rather  than  a  dirseaacu 
By  it  it*  nifant  an  eruption  of  bnllm  occurring  usually  upon  a  red  baAPy 
the  coutL'uts  k'iniE:  in  moi;t  cases  cluar  serum.  A  condition  wmewhnt 
resomblin^^  jjempUij^us  nometimes  follows  the  use  in  the  newly  l»orn  of 
too  hot  baiha.  Again,  bulla"^  are  swn  as  one  of  the  lesions  of  congenital 
sj'^ihilis;  they  are  then  usually  present  at  birth  or  appear  w>on  after. 
They  are  most  frerpieutly  seen  u|»on  the  palms  and  soles.  Infants  so 
affected  are  generally  in  wrotehed  condition,  and  soon  die. 

The  only  conHitinn  to  which  the  term  pcmphujns  nefitiatorum  shouhl 
be  applicfl  is  quite  different  from  l»oth  tlie  i>nx'e*ling.  and  it  has  nothing" 
in  common  with  the  pemphigus  of  later  life.  The  disca^se  is  of  infec- 
tious origin;  it  is  somewhat  contagiouR,  and  occadonally  occurs  in  amall 
epidemics  in  institutions.  It  differs  from  the  common  impetigo  con- 
tagiosa seen  iu  older  children,  chiefly  in  severity  and  its  RS8ociation  with 
visceral  infections.  Most  patients  in  whom  the  disease  occure  are  deli- 
cate, hut  not  always.    I  have  seen  it  even  in  robust  infants. 

Tlie  greater  number  of  cases  studied  thus  far  have  shown  the  pres- 
ence in  the  blebs  of  the  staphyloooccus  pyogenes  aureus.  This  was  true 
of  three  typical  cases  occurring  in  my  o^vn  hospital  service.  In  one  of 
these  whieli  came  to  autopsy,  a  general  staphylococcus  septicaemia  was 
present.  It  is.  however,  not  impossible  that  the  stjiphyloeoccurt  infection 
is  a  si'comlary  condition,  the  priniar>'  one  being  as  yet  undetermined. 

The  clint(ul  picture  preseiite<l  by  pemjihi^ms  neonatorum  is  so  strik- 
ing that  it  can  scarcely  be  mistaken,  The  symiitoms  begin  in  most 
cases  between  Ihe  fourtli  and  tenth  day  "f  life.  The  bulla?  first  appear- 
ing are  seattered  and  often  not  lar^'cr  than  one  fourth  or  one  half  inch 
in  diameter.  They  may  be  seen  upon  any  part  of  the  l)ody,  but  are 
especially  frequent  about  the  face,  hands,  and  other  exposed  parts.  They 
rupture  or  dry  io  fonn  crusts  witliout  suppuration.  The  small  bulls 
may  gradually  increase  in  size  or  several  may  coalesce  until  they  cover 
au  area  two  or  three  inches  in  diameter.  As  the  disea^  progresses,  new 
bulla'  come  out  over  almost  any  part  of  the  body.  The  skin  at  first 
appears  slightly  reddened,  then  an  exudation  of  serum  occurs  beneath  the 
epidermis  which  loosens  and  slides  upon  the  true  skin.  After  rupture 
of  the  large  hnllfEj  the  epidermis  at  the  margin  forms  a  thin  filmy  bor- 
der or  hangs  in  shreds  easily  detached.  The  base  of  (he  large  vesicles 
is  a  moist  bright  red  surface.  When  many  luivo  formed,  the  appearance 
closely  resembles  that  seen  after  an  extensive  bum.     (Fig.  80.) 

The  ctiurse  of  the  local  symptoms  is  at  first  slow ;  then  the  bulla*  may 
spread  with  great  rapidity  and  death  occur  in  from  twenty-four  to  forty- 
eight  hours.  In  less  severe  cases  the  course  is  more  prolonged,  the  bleba 
are  smaller,  and  recovery  may  take  place. 
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The  eoiLstitutional  symptoms  are  iit  lirst  wanting,  but  incroa.se  with 
the  uuiuber  and  exlL'nt  of  Uio  bulla'.  Thorc  may  l>c  a  slight  rise  of 
temperature  or  it  may  be  subnormal.     There  is  progressive  weakness 


Fio.  20— rcniphi)?u«  nconiitonini.  Srmptomit  began  on  13i!i  day  ;  Jcath  on  I6th  dny  of  utlie- 
hU;  toiiipcriturc  subnoriniil.  Tne  dark  areiu  in  the  picluru  arc  euliroly  dehudetl  ofepi- 
donuu ;  Uiejr  went  Ibnned  by  tfao  ooftlttWODcc  of  \nrge  du11«. 

ami  great  depression,  much  like  that  occurring  after  n  liuni,  ninl  ileath 
occurs  from  exhaustion  or  from  sotue  vist-enil  inflammation  such  as 
pneumonia  or  meningitis. 

It  is  important  to  clistinguiwh  ])cmphi^i.s  neonatomm  from  con- 
genita] syphilis.  In  syphilitic  cases,  the  liver  and  sphin  are  usually 
markedly  enlarged,  and  other  eliaracteristie  ehangi's  n)ay  he  present  in 
the  naiirt,  mucous  membranes,  or  elsewhere. 

No  treatment  is  of  any  avail  in  the  most  severe  cases,  when  the  bullae 
cover  a  considerable  part  of  the  surface  of  the  IkmIv.  Tn  all  cases  the 
indications  are  absolute  cleanlines.-^  and  the  use  of  absorbent  [wiwdors, 
euch  %s  equal  parts  of  boric  acid  and  starch,  to  dry  up  the  eruption,  or 
wet  dressings  of  1-10.000  bichloride  or  ontf-per-<*ent  solution  of  iehthyol. 
On  account  of  the  contagious  nature  of  the  disea^  caj^cs  occurring  in 
institutions  bhould  be  isolated. 
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.F.MonniiAGKH  are  quite  frwpient  during  the  first  days  of  life,  and 
arc  imfMjrtant  not  only  from  the  fact  tliat  they  are  often  the  cause  of 
deatli,  but,  when  the  brain  is  the  seat,  from  tlieir  remote  effects.  There 
are  i»evera!  conditions  in  the  newly  l>om  which  panlispose  to  hlcvding — the 
extreme  delicacy  of  the  bloo<l-vessels,  and  the  great  changes  taking  place 
in  the  blood  itself  and  in  the  circulation  in  the  transition  from  intra- 
uterine to  extra-uterine  life.    Ustmorrhages  may  complicate  many  of  the 
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(lieeases  of  the  early  days  of  life,  such  as  syphilis  or  sepsis,  or  they  may 
exist  alone. 

The  cases  may  be  divided  into  two  groups:  (1)  Traumatic  or  Acci- 
dental Ha?inoiThageB,  which  depend  upon  causes  connected  with  delivery; 
(3)  Spantaneoua  HtGmorrhages,  or  The  Hffimorrhagic  Disease  of  the 
Newly  Bom. 

TRACJMATIO  OR  ACCIDENTAL  H^MORRHAGEa 

These  are  mainly  due  to  pressure  in  natural  labour,  or  to  means  em- 
ployed in  artificial  delivery,  but  some  of  them  may  poeisibly  resuli  from 
injuries  received  before  birth.  They  are  more  frequent  in  large  children, 
in  diJhcult  labours,  and  where  from  any  cause  the  body  of  the  cliild  has 
been  subjected  to  uudue  pressure. 

Hsmatoma  of  the  Stemo-Mastoid. — Tra?matoma,  or,  as  it  is  eometimca 
called,  induration  of  the  sterno-niastoid  muscle,  leads  to  the  formation  of 
a  tumour  in  the  belly  of  the  muscle.  It  ia  a  rare  condition,  usually  no- 
ticed in  the  second  or  third  week  of  life,  and  it  disappears  Bpontaneo\isly, 
without  causing  any  permanent  deformity.  The  tumour  varies  from  three 
quarters  of  an  inch  to  one  inch  and  a  half  in  length,  being  about  the  size 
and  i.hnpe  of  n  pigeon's  egg.  It  is  movable,  almost  ciirtilaginous  to  the 
touch,  and  sometimes  slightly  tender.  The  situation  of  the  tumour  is 
usually  about  the  centre  of  the  muscle.  There  is  no  discoloration  of  the 
skin. 

In  about  two-thirds  of  the  cases  it  occurs  after  breech  presentations. 
It  is  much  more  frequent  upon  the  right  than  upon  the  left  aide.  In 
twenty-seven  cases  collected  by  Henoch  the  right  side  was  involved  in 
twenty-one  and  the  left  in  only  six  cases.  The  explanation  of  this  differ- 
ence is  to  be  found  in  the  obstetrical  position.  Rarely,  both  sides  may 
be  involved.  The  head  is  usually  inclined  towards  the  shoulder  of  the 
affected  side  and  rotated  towards  the  opposite  side.  The  swelling  slowly 
diminishes  in  size,  and  in  most  cases  by  the  end  of  the  third  month  haa 
entirely  disapjreared.  Occasionally  a  slight  torticollis  remains  for  a 
longer  time,  but  in  the  majority  of  cases  the  recovery  is  perfect.  Haema- 
toma  of  the  sterno-mastoid  is  due  to  the  twisting  of  the  head  during  par- 
turition. It  is  not  an  evidence  of  the  employment  of  any  improper  force 
in  delivery.  The  twisting  of  the  head  produces  laceration  of  some  of 
the  blood-vessels  of  the  muscle,  and  in  some  cases  there  is  doubtless  rup- 
ture of  some  of  the  fibres  of  the  muscle  itself.  Following  this  there  oc- 
curs a  certain  amount  of  inflammation  of  the  muscle  and  its  sheath. 
The  tumour  is  due  partly  to  blood-extravasation  and  partly  to  iaflamma- 
tory  products.  In  one  or  two  recent  cases  in  which  the  sheath  of  the 
muscle  has  been  opened  it  has  l>een  found  filled  with  blood. 

The  condition  requires  no  treatment.  Operative  interference  is  posi- 
tively contra-indicated. 
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Cephalhsmatoma. — This  is  a  tumour  containing  blood,  situated  upon 
the  head,  usually  over  one  parietal  bone,  and  tending  to  spontaneous  dis- 
appearance by  abfioq)tion.  The  source  of  the  blood  is  the  rupture  of  the 
smalt  vessels  of  the  pericranium. 

Etiology. — Ceplialhfeniatoma  is  sometimee  due  to  a  distinct  trauma- 
tism like  the  application  of  forceps  or  to  some  other  injury  during  labour. 
In  the  majority  of  eases,  however,  there  is  no  evidence  of  such  injury. 
Besides  the  conditions  predisposing  to  all  luprnorrhages,  there  is  the  in- 
creased pressure  in  the  blood-vessels  of  the  head  during  delivery,  espe- 
cially when  labour  is  prolonged  or  difficult ;  there  may  l)c  changes  in  the 
bone,  such  as  an  imperfect  development  of  the  external  table,  which 
has  been  found  in  a  few  instances,  and  in  consequence  of  which  the  peri- 
osteum readily  separates  when  the  head  is  subjected  to  the  pressure  of 
the  pelvis ;  and,  finally,  there  may  be  changes  in  the  blood  itself.  Cephal- 
haematoma  is  a  comparatively  rare  condition,  being  present,  accord- 
ing to  the  statistics  of  the  Sloane  Maternity  Hospital,  in  20  of  1»300  con- 
secutive births,  or  1  *6  per  cent.  The  condition  is  more  common  after 
first,  or  diHienlt  labours,  and  in  vertex  presentations;  occxirring  twice 
aa  often  is  males  as  in  females,  probably  from  the  greater  size  of  the 
head. 

Lesions. — In  the  20  Sloane  cases,  the  situation  was  over  the  right 
parietal  bone  in  12 ;  over  the  left  in  2 ;  over  both  parietals  in  4 ;  over  the 
oocipital  in  2.  The  location  of  the  tumour  seems  to  have  a  very  close 
relation  to  the  position  of  the  head  in  the  pelvis.  In  8  of  the  right-sided 
cases  the  head  was  in  the  left  occipito-anterior  position ;  in  3  it  was  in 
the  right  occipito-anterior;  in  1  case  the  position  was  unknown.  Of  the 
cases  with  occipital  tumours,  both  were  breech  presentations.  Of  the  16 
cases  with  a  single  tumour  the  labour  was  natural  in  10,  tedious  in  4,  and 
in  2  forceps  were  used.  Of  the  4  double  cases,  2  were  forceps  deliveries, 
1  a  tedious  labour,  and  but  1  was  natural. 

In  rare  cases  triple  tumours  are  met  with,  one  over  each  parietal  and 
one  over  the  occipital  bone.  The  attachment  of  the  periosteum  along  the 
sutures,  usually  limits  the  tumour  to  the  surface  of  one  bone.  It  never  ex- 
tends across  the  sutures  or  over  the  fontanel.  In  cases  where  there  is  a 
more  definite  injury,  such  as  from  forceps,  the  tumour  may  be  present  over 
any  one  of  the  cranial  bones,  but  more  frequently  over  the  parietal.  Tlie 
seat  of  the  haemorrhage  is  between  the  periosteum  and  the  cranium.  The 
scalp  shows  punctate  haemorrhages  and  sometimes  infiltration  with  blood. 
In  recent  cases  the  blood  is  fluid ;  later  it  is  coagulated.  The  amount  of 
extravasated  blood  is  usually  from  half  an  ounce  to  an  ounce.  In  ex- 
treme cases  it  may  be  from  four  to  six  ounces.  The  cases  following  natu- 
ral delivery  are  generally  uncomplicated.  The  traumatic  cases  may  be 
complicated  by  extravasations  between  the  bone  and  the  dura  (internal 
oephalhsmatoma),  or  by  meningeal  or  cerebral  haemorrhages.    If  there  is 
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a  wound,  infection  may  be  followed  by  purulent  meoingitis  and  even  by 
cerebral  abscess. 

Symptoms. — The  tuiuour  is  usually  noticed  from  the  first  to  the 
fourth  day  after  birth,  appearing  as  a  slight  prominence  in  one  of 
the  positions  mentioned  (Fig.  21).  Gradually  increasing  in  size,  it  at- 
tains its  maximum  at 
the  end  of  a  week  or 
ten  days,  and  then 
slowly  diminishes.  In 
the  average  case  the 
tumour  is  about  the 
size  of  a  hen's  egg, 
and  is  oval  in  form. 
In  marked  cases  it 
umy  be  one-third  the 
size  of  the  child's 
head.  To  the  touch. 
^ij^  it  is  soft,  elastic,  fluc- 
tuating, and  irreduci- 
ble. It  does  not  incrense  with  the  cry  or  cough.  There  is  no  extra  heat 
and  no  signs  of  inlianimation.  Usually  the  tumour  does  not  pulsate, 
although  in  rare  instances  pulsating  eeplialha^matomata  have  been  seen. 
Very  ^onn  the  tumour  is  surrounded  by  a  marginal  ridgp.  At  first  this  is 
appuri-ntly  from  coagulation  of  blood,  but  later  it  may  be  bony.  The 
prominent  ridge  with  the  soft  centre  giveK  a  sensation  somewhat  like  that 
of  a  deprej?sed  fracture.  Sometimes  on  pressure  there  is  obtained  a  sort 
of  parchment-crackling.  This  is  generally  found  as  the  swelling  is  sub- 
siding, and  is  i?ometiiues  clearly  due  to  the  formation  of  minute  bony 
plates  upon  the  inner  surface  of  the  periosteum.  It  may  be  found  when 
there  is  nothing  but  thin  coagula  to  explain  it.  In  certain  cases  follow- 
ing severe  traximatiem..  cephalha?itiato]iia  may  be  eompHeated  with 
wounds  of  the  sealj),  fnieture  of  the  skull,  and  even  lacerations  of  the 
dura  mater  or  the  brain.  In  such  cases  the  tumour  may  become  inflamed, 
but  in  the  spontaneous  cases  this  is  extremely  rare.  The  usual  signs  of 
nhseess  develoju  which  may  open  externally  or  burrow,  Fortunately  this 
termination  is  seldom  seen. 

As  a  rule,  without  any  interference,  the  uncomplicated  cases  go  on  to 
recover)'.  The  complete  disappearance  of  the  tumour  may  be  expected  in 
from  six  weeks  to  three  months,  depending  on  its  size ;  but  a  hard,  uneven 
elevation  may  remain  at  its  site  for  a  longer  time.  The  cases  due  to  severe 
traumatism  are  more  serious,  the  gravity  depending  not  upon  the  cephal- 
hflcmatoma  but  upon  the  complicating  lesions. 

Diagnosis. — Cephalhiematoma  may  be  confounded  with  encephalocele. 
This,  however,  occurs  along  the  line  of  the  sutures  or  at  the  fontanels,  is 
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partly  reducible,  pregsuro  causes  cerebral  symptoms,  and  frequently  the 
tinnour  increases  with  respiratory  movements.  Hydrucepbaluii  is  distin- 
l^ished  by  the  symmetrical  enlargement  of  the  head,  the  largo  frontaneU, 
mnd  the  widely  sej)arated  sutures.  Caput  succedaiieum  often  appeura  in  the 
same  place  as  a  cephalhcernatonm  and  at  the  dame  tinu-,  but  is  an  a'deni- 
atouB,  not  a  fluctuating  tnuioiir,  is  not  circumscribed,  lacks  the  hard, 
marginal  border,  and  begins  to  disappear  by  the  second  or  third  day. 
From  a  depressed  fracture  of  the  skull,  it  is  dilTerentiated  by  the  fact  that 
in  cephalluematoma  there  is  a  tumour  and  not  a  depression  ;  the  promi- 
nent margin  which  is  raised  above  the  contour  of  the  skull,  is  not  osseous 
and  the  skull  can  be  felt  at  the  bottom  of  the  centre  of  the  tumour. 

The  treatment  in  the  uncomplic4ited  cases  is  simply  protective,  all 
such  cases  tending  to  spontaneous  recovery.  No  local  or  general  treat- 
ment to  promote  absorption  is  required.  The  child  should  be  so  placed 
mnd  BO  handled  that  no  injury  may  be  done  to  the  affected  part.  Com- 
presBea  are  unnecessary.  If  complieations  exist,  such  as  injury  to  the 
bones,  dura,  or  brain,  they  are  to  bo  treated  in  accordance  with  general 
surgical  principles.  Operative  interference  is  called  for  only  when  sup- 
puration has  occurred,  or  when  there  are  brain  symptoms  which  point  to 
the  existence  of  internal  a;;  well  as  external  cephalhtematoma. 

VlBMral  Hsmorrhages. — Wliile  these  are  most  frequent  in  large  chil- 
dren and  following  diflicult  labours,  they  may  occur  in  small  children  and 
where  the  labour  baa  been  easy  and  normal — their  occurrence  here  being 
due  to  the  feeble  resistance  of  the  blood-vessels.  From  one  hundred  and 
thirty  autopsies  upon  still-born  children  or  those  dying  soon  af tor  birth, 
Spencer  concludes  that  intnicranial  hipmorrhages  are  more  fretjuent  in 
bead-forceps  than  in  breech  cases,  and  more  frequent  in  breech  ilmn  in 
natural  vertex  deliveries.  Other  visceral  hemorrhages  are  much  more 
frequent  in  breech  cases. 

Not  all  visceral  haemorrhages  are  to  be  classed  as  traumatic.  They  are 
often  seen  witli  the  spontaneous  haemorrhages  from  the  skin  or  mucous 
membranes.     When,  however,  they  are  single,  they  seem  to  me  of  trau- 

■  matic  rather  than  of  pathological  origin. 
The  most  important  of  the  visceral  hsemorrbages  are  intracranial. 
Theee  are  discussed  in  tlie  chapter  devote<l  to  Birth  Paralyses.  lUrely 
Ihore  may  be  large  hanuorrhages  into  the  lung.  Here  the  blood  tills  the 
air  vesicles,  the  small  bronchi,  and  coagula  may  be  found  even  in  the 
larger  bronchi.  A  large  part  of  a  lobe  or  an  entire  lobe  may  be  involved. 
On  section  the  condition  resembles  atelectasis,  and  it  may  give  the  physical 
signs  of  consolidation. 

The  abdominal  viscera  suffer  more  than  those  of  the  thorax  because 

leoi  protected  against  pressure.     Small   hemorrhages  are  not  uncommon 

H  npon  the  surface  of  any  of  the  viscera  covered  by  peritonaium.     Intra- 

"  peritoneal  hmmorrhages  are  rare,  but  may  be  very  extensive,  amounting  to 
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one  or  tvo  pints.  Sometimes  no  raptured  vessel  can  be  fonnd.  The 
haemorrhage  may  be  primarily  in  the  peritoneal  cavity,  or  it  may  result 
from  rapture  of  one  of  the  viscera,  especially  the  suprarenal  capsule.  It 
may  be  large  enough  to  produce  death  from  loss  of  blood. 

Small  surface  haemorrhages  of  the  liver  are  not  infrequent  Occa- 
sionally one  of  considerable  size  occurs  separating  the  peritoneal  covering 
and  forming  a  tumour  generally  upon  the  superior  surface.  Such  lacer- 
ation may  be  produced  during  labour,  and  a  slow  accumulation  of  blood 
may  take  place  beneath  the  capsule,  death  resulting,  as  in  the  case  re- 
ported by  Mendelson  (New  York),  from  rupture  into  the  peritoneal  cavity 
on  the  third  day.  Steffen  reports  a  case  of  laceration  of  the  capsule  of 
the  liver  in  a  still-born  infant  Of  the  large  hsBmorrhages,  those  into  the 
suprarenal  capsules  are  perhaps  the  most  frequent  Two  cases  have  re- 
cently occurred  in  the  Sloane  Maternity  Hospital.  In  one  of  these,  the 
specimen  of  which  I  examined,  the  capsule  was  distended  nearly  to  the 
size  of  an  orange,  and  the  kidney  surrounded  by  a  mass  of  blood-dots. 
Blood  was  extravasated  into  the  retroperitoneal  connective  tissue,  and 
rupture  had  taken  place  into  the  peritoneal  cavify,  which  contained  half 
a  pint  of  partly  coagulated  blood.  The  child  died  on  the  fifth  day.  This 
case  has  been  reported  in  full  by  Taley.*  Ahlfeld  has  reported  a  case  of 
haBmorrhage  into  both  suprarenals. 

Except  in  the  intracranial  variety,  visceral  hemorrhages  cause  few 
symptoms,  and  in  the  great  majority  of  cases  the  diagnosis  is  not  made. 
Intrapulmonary  haemorrhages  have  given  rise  to  the  signs  of  consolida- 
tion of  the  lung  and  even  to  haemoptysis  (Miram's  case).  The  abdominal 
haemorrhages  are  the  most  obscure.  There  may  be  a  general  abdominal 
distention  with  the  usual  symptoms  of  loss  of  blood,  or  there  may  be  a 
circumscribed  swelling.  In  many  cases  nothing  is  noticed  until  a  rupture 
of  a  subperitoneal  haemorrhage  takes  place  into  the  general  peritoneal 
cavity,  when  there  may  be  sudden  collapse  and  death. 

The  visceral  haemorrhages  are  not  amenable  to  treatment  The  prog- 
nosis depends  upon  the  size  and  position  of  the  hamorrhage.  In  the  cases 
of  abdominal  haemorrhage  the  diagnosis  is  extremely  obscure  and  is  rarely 
made  during  life. 

SPONTANEOUS  H-EMORKBAGES— THE   H-SMOBRHAGIO   DISEASE   OP 

THE  NEWLY  BORN. 

A  disposition  to  bleeding  is  seen  with  many  diseases  of  the  first  few  days 
of  life,  especially  those  of  an  infectious  character,  like  syphilis  and  pytemia. 
With  most  of  these,  however,  the  haemorrhages  are  small,  and  the  condi- 
tion may  be  compared  to  the  haemorrhagic  tendency  seen  in  certain  forms 
of  infection  of  later  life,  such  as  measles,  smallpox,  and  malignant  endo- 

*  Archives  of  Psdiatrics,  November,  189S. 
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[iti&    There  is,  however,  a  class  of  cttses  in  which  the  baemoirhages  are 
lot  associated  with  any  other  knon^  process,  and  in  which  the  escape  of 
^blood  from  the  small  blood-vessels  is  the  chief  or  essential  symptom.    In 
these  caaes  the  bleeding  is  much  more  extensive  than  in  the  others  men- 
tioned.    These  hemorrhages  are  characterized  by  the  fact  that  they  are 
(ipontaneous  in  origin,  having  no  connection  with  delivery,  they  are  niul- 
iple  in  location,  and,  while  little  induenced  by  treatment,  they  tend  to 
spontaneously  after  quite  a  limited  time.    They  are  most  often  from 
l^lhe  umbilicus,  the  mucous  membranes  of  the  stomach  and  intestines,  or 
jbeneuth  the  skin,  but  they  may  be  from  almost  any  mucous  surface  or 
ito  any  organ  of  the  body. 

Btiolo^. — Exactly  what  causes  these  hssmorrhages  is  as  yet  unknown, 

it  it  is  something  which  produces  changes  in  the  blood  or  in  the  blood- 

}1b,  or  in  both,  whereby  the  vessels  are  no  longer  able  to  hold  their 

mtenta.    In  this  class,  as  well  as  in  the  traumatic   ha^morrhuges,  the 

liapoBing  causes  of  bleeding  in  early  life  must  he  emph&Bized — viz.,  the 

fragile  condition  of  the  blood-vessels  and  the  great  changes  taking  place 

tu  after  birth  both  in  the  circulation  and  in  the  blood  itself.     These 

^morrhages  are  not  common,  and  are  met  with  much  more  often  in  in- 

itatiooB  than  in  private  practice.    In  5,225  births  in  the  Boston  Lying-in 

Lsylum,  Townsend  reports  32  cases  of  haemorrhage,  or  0-6  per  cent.     In 

le  Lying-in  Asylum  of  Prague,  Hitter  observed  190  cases  in  13,000  births, 

n  14  per  cent     In  the  Foundling  Asylum  of  Prague,  E]»8tein  reports 

tfemorrhages  in  8  per  cent  of  740  infants. 

These  CMee,  except  in  very  rare  instances,  are  not  manifestations  of 
hemophilia.    Of  576  bleeders  collected  by  Grandidier,  only  12  had  a  his- 
tory of  hsemorrhage  at  the  time  of  falling  off  of  the  cord,  and  symptoms 
rarely  appeared  before  the  end  of  the  finit  year.    Haemorrhages  in  the 
lewly  bom  are  only  slightly  more  frequent  in  males,  while  in  ha»inophiIia 
predominate  13  to  1.    The  haemorrhagic  disease  of  the  newly  bom  is 
•lf-Iimited,and  mns  a  definite  course  to  recovery  or  death.  The  tendency 
bleed  does  not  extend  beyond  a  few  weeks,  and  often  lasts  but  a  few 
y»;  those  who  survive,  recover  perfectly.    Circumcision  has  been  done 
'ithin  a  few  days  after  the  cessation  of  the  hsemorrhages  without  any  un- 
i&ual  bleeding.    In  a  case  lately  under  observation  with  the  most  exten- 
ive  subcutaneous  haemorrhages  I  have  ever  seen,  all  tendency  to  bleed 
\sd  ceased  before  the  separation  of  the  cord,  although  there  had  previous- 
been  bleeding  at  the  navel.    A  similar  case  is  reported  by  Townsend. 
*he8e  cases  are  not  associated  with  difficult  delivery.    In  only  G  of  Town- 
fod's  •  50  ca^es  was  the  labour  abnormal.    This  is  home  out  by  my  own 
(xpcrience.  Many  of  the  children  who  bleed  have  previously  been  ansemic 
id  in  poor  general  condition;  but,  on  the  other  hand,  many  have  been 
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strong  and  given  every  indication  of  being  well  nourished.  Hereditary 
syphilis  is  associated  in  a  small  proportion  of  the  eases — ^from  2  to  6  per 
cent,  according  to  the  observations  of  Epstein,  Ritter,  and  Townsend. 
In  133  cases  of  congenital  syphilis  observed  by  Mracek,  14  per  cent  suf- 
fered from  haemorrhages. 

A  more  frequent  association  with  sepsis  (pyogenic  infection)  has  been 
observed.  Of  the  61  cases  observed  by  Epstein  not  less  than  29,  and  of 
the  190  cases  of  Ritter,*  24  were  associated  with  sepsis.  During  the  year 
1895  there  were  no  less  than  8  marked  cases  of  haemorrhage  in  the  Nur- 
sery and  Child's  Hospital  in  about  235  deliveries.  While  it  is  true  that 
more  cases  of  sepsis  (pyogenic  infection)  occurred  among  the  children 
during  this  period  than  usual,  it  was  striking  that  not  one  of  these  haem- 
orrhagic  cases  gave  any  evidence  of  sepsis,  and  that  none  of  the  septic 
cases  had  bleeding.  An  epidemic  of  10  cases  of  haemorrhages  among 
64  births  at  the  New  York  Infirmary  for  Women  and  Children  was  stud- 
ied in  1899  by  Kilhara  and  Mercelis.f  These  all  occurred  in  the  course 
of  two  months ;  the  epidemic  ceased  as  soon  as  the  cases  were  properly 
isolated. 

From  the  foregoing  facts  it  is  quite  evident  that  not  all  the  cases  of 
bleeding  are  due  to  the  same  cause,  and  that  while  this  symptom  occurs 
in  some  cases  of  pyogenic  infection,  the  latter  does  not  explain  most  of 
those  seen.  The  circumstances  in  which  the  haemorrhagic  disease  occurs 
point  strongly  to  an  infectious  origin,  but  with  our  present  knowledge  we 
can  not  believe  this  cause  to  be  tho  same  as  in  ordinary  sepsis — viz.,  the 
entrance  of  coninion  pyogenic  bacteria.  Quite  a  number  of  these  cases 
have  now  been  studied  bacteriologically,  but  with  no  very  uniform  results. 
In  two  eases  by  Gaertner  J  there  was  found  in  the  blood  a  short  bacillus 
resembling  in  some  respects  the  colon  bacillus,  which,  injected  into  the 
peritoneal  cavity  in  young  animals,  chiefly  dogs  a  few  days  old,  produced 
a  disease  accompanied  by  hemorrhages  resembling  that  seen  in  the  newly 
bom.  The  bacillus  was  recovered  from  the  blood  and  all  the  organs  of 
these  animals.  Several  observers  have  confirmed  his  findings.  Other 
organisms  that  have  been  isolated  are  the  streptococcus,  staphylococcus, 
bacillus  pyocyanous,  an  organism  closely  resembling  the  pneumococcus, 
and  sevt;ral  others ;  l»ut  no  one  of  these  is  constantly  present.  It  seems 
likely  that  the  specific  cause,  whatever  its  nature,  produces  changes  not 
so  much  in  flic  blood  as  in  the  blood-vessels  themselves.  Its  action  seems 
to  be  similar  to  that  of  a  constituent  found  by  Flexner  and  Nagouchi 
in  rattlesnake  venom,  which  produces  rapid  destruction  of  the  vascular 
endotlieliuin,  and  which  has  been  called  by  them  hcBmorrhagin. 

Wliile  these  haemorrhages  are  not  traumatic,  bleeding  is  exceedingly 
prone  to  occur  in  tlie  skin  over  pressure  points  such  as  the  back,  the 


*  Oesterrciches  Jahrbuch  fUr  Padiftlrik,  1871, 127. 
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elbowa,  the  occiput,  and  the  sacnim.  It  U  hIho  common  from  the  mucouB 
membranes  wiiich  are  the  seat  of  pathological  processes,  especially  from 
the  erea,  the  nose,  and  the  genitals. 

Letiona. — In  very  many  of  the  cases  the  autopsy  shows  nothing  except 
the  hftniorrhages  in  the  various  situations  and  the  blanching  of  the  organs 
doe  to  the  loss  of  blood.  The  hteniorrhages  of  the  brain  ure  usually  me- 
nitigea]  and  difTuse.  They  are  considered  more  at  length  in  the  chapter 
upon  Birth  Paralyses.  The  pulmonary  hiemorrhages  are  usually  small 
and  unimportant,  amounting  only  to  small  extravasations  into  the  sub- 
•kAoce  of  the  long  or  ecchymoses  of  the  mucous  membrane  of  the  bronchi. 
Eocbymoses  may  be  seen  upon  the  surface  of  the  pleura,  the  pericardium, 
or  the  peritoneum,  but  large  haemorrhages  into  the  pleura  or  pericurdium 
are  xery  rare.  The  thymus  gland  is  often  the  seat  of  small  extravasa- 
tions. The  stomach  and  intestines  may  contain  considerable  blood  vari- 
ously disorganized  in  the  different  parts  of  the  canal,  and  there  may  be 
ecchymoses  of  the  mucous  membrane.  In  addition,  ulcers  may  be  found 
in  the  stomach  and  duodenum.  In  twenty-four  autopsies  upon  cases 
with  h«morrhage  from  the  stomach  and  intestines  collected  by  Dnsser,* 
nken  were  found  in  the  stomach  in  nine  cases,  and  iu  the  intestines  in 
fonr.  These  ulcers  are  multiple  and  are  small,  resembling  the  follicular 
nksera  of  the  colon.  They  are  usually  superficial,  but  may  extend  to  the 
moacniar  coat  and  may  even  perforate.  I  have  myself  found  ulcers  in  the 
stomach  in  a  single  case.  They  were  associated  with  a  mpderate  amount 
of  follicalar  gastritis.  The  intestinal  ulcers  are  found  only  in  the  duode- 
nom  and  resemble  those  of  the  stomach.  The  cause  of  thcBe  uloers  is 
somewhat  obscure;  some  of  them  are  nndoubtodly  dependent  upon  in- 
flammatory changes  probably  of  infectious  origin  ;  others  have  boon  com- 
pared to  the  peptic  ulcers  of  later  life,  and  are  attributed  to  thrombi  in  the 
blood-vessels  of  the  mucous  membrane.  These  ulcers  are  found  in  but  a 
small  proportion  of  the  cases  in  which  bleeding  occurs  from  the  alimen- 
tary tract,  and  they  may  be  wanting  even  where  it  has  been  very  profuse. 

Small  extravasations  may  be  seen  upon  the  surface  of  the  liver,  the 
qileen,  or  the  kidneys.  They  may  also  be  found  in  the  substance  of  these 
argana  The  large  haemorrhages  upon  the  surface  uf  the  liver,  iutu  the 
saprarenal  capsules  and  other  subperitoneal  extravasations  have  been  in- 
cloded,  improperly  perhaps,  in  the  group  of  traumatic  hsemorrhages  dis- 
cnaaed  in  the  preceding  chapter.  From  a  niptnre  of  any  uf  these  there 
iDay  be  Imrge  extravasations  into  the  peritoneal  cavity.  Microscopical  ex- 
amiBalioQS  of  the  btood-vessels  have  been  made  in  but  a  small  number  of 
cancn  Mraoek  claims  to  have  found  evidences  of  endarteritis  in  some  of 
tbt  syphilitic  cases  in  which  there  was  bleeding.  The  changes  found 
In  the  blood  have  not  been  uniform  and   have  as  yet  been  only  im- 

•  Thte,  Paris,  1889. 
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perfectly  studied.    The  associated  lesions  found  are  most  frequently  thoee 
dae  to  sepsis. 

Symptoms. — The  time  of  beginning  is  most  frequently  in  the  flnt 
week  of  life,  rarely  after  the  twelfth  day,  although  it  has  been  observed  as 
late  as  the  sixth  week.  As  a  rule,  the  hsBmorrhages  from  the  stomach 
and  intestines  begin  earlier  than  those  from  the  navel  or  the  skin.  The 
location  of  the  hsemorrhage  in  Bitter's  190  cases  was  as  follows:  Um- 
bilicus, 138  (umbilicus  alone,  97);  intestines,  39;  mouth,  28;  stomach, 
20 ;  conjunctivae,  20 ;  ears,  9.  In  Townsend's  50  cases :  Intestines,  20 ; 
stomach,  14 ;  mouth,  14 ;  nose,  12 ;  umbilicus,  18  (umbilicus  alone,  3) ; 
subcutaneous  ecchymoses,  21 ;  abrasion  of  skin,  1 ;  meninges,  4 ;  cephal- 
hsematoma,  3 ;  abdomen,  2 ;  pleura,  lungs,  and  thymus,  1  each. 

In  many  cases  nothing  is  noticed  until  the  hsemorrhage  begin&  The 
child  may  be  previously  healthy  or  feeble.  The  first  bleeding  noticed  may 
be  from  the  stomach,  intestines,  or  any-of  the  mucous  surfaces,  beneath 
the  skin,  or  from  the  umbilicus.  The  amount  of  blood  lost  in  most  cases 
is  not  great,  but  there  is  a  continuous  oozing. .  The  total  hsemorrhage 
may  be  only  one  or  two  drachms  or  it  may  reach  several  ounces.  The 
skin  is  usually  pale,  the  pulse  feeble,  and  the  general  condition  one  of  con- 
siderable prostration,  often  from  the  ontsei  In  all  cases  there  is  rapid 
loss  of  weight.  The  temperature  may  be  high,  low,  or  subnormal.  A 
marked  elevation  of  temperature  may  depend  not  upon  the  haemorrhage 
but  upon  associated  conditions.  Fluctuations  in  temperatnre  during  the 
first  three  days  are  so  common  from  disturbances  of  nutrition,  that  I  attach 
much  less  importance  than  have  some  writers  to  this  symptom.  Icterus  is 
not  more  frequent  than  among  other  infants.  In  a  lai^  number  of  the 
cases  there  is  diarrhoea.    Convulsions  often  occur  at  the  close  of  the  disease. 

The  duration  of  the  disease  in  cases  which  recover  is  usually  but  one 
or  two  days.  In  fatal  cases  it  is  rarely  more  than  three  days,  and  often 
less  than  one.  Death  more  frequently  results  from  the  gradual  failure  of 
all  the  vital  forces  than  from  a  rapid  loss  of  blood. 

Umbilical  hmmorrhage. — A  slight  oozing  from  the  umbilicus  not  in- 
frequently occurs  when  the  ligature  has  been  improperly  applied,  or  when 
there  is  so  much  shrinking  of  the  cord  that  the  ligature  has  loosened. 
Sometimes  rough  handling  at  the  time  of  the  separation  of  the  cord  may 
excite  a  little  bleeding.  All  the  above  conditions,  however,  are  usually  of 
trivial  importance  and  are  readily  controlled  by  simple  measures.  Spon- 
taneoua  haemorrhage  is  quite  a  different  matter.  It  is  rather  later  than 
bleeding  from  the  mucous  membranes,  usually  occurring  between  the 
fourth  and  the  seventh  day.  There  may  be  bleeding  into  the  cord  as  well 
as  from  its  free  extremity  before  it  separates ;  after  separation,  from  the 
stump.  A  slight  stain  upon  the  dressing  is  usually  the  first  note  of  warn- 
ing, but  in  exceptional  circumstances  a  gush  of  blood  is  the  first  symptom. 
The  haemorrhage  may  be  temporarily  arrested  by  various  means,  but  it 
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lows  a  strong  tendency  to  occur  in  spite  of  everything  which  is  ilone. 

'he  general  syrnptoms  depend  upon  the  amount  of  bleeding  and  the  ra- 

jidity  with  which  it  occurs.    It  is  the  same  as  in  other  haBmorrhagcs  of 

le  newly  bom.    The  usual  duration  is  two  or  three  days.    It  has  been 

lown,  however,  to  persist  for  twelve  or  fourteen  days,  and  it  may  be 

ital  in  less  than  twenty-four  hours  from  the  time  it  is  noticed. 

H<rm(?rrhage  from  the  stomach  and  ititcstines. — Bleeding  occurs  much 

frequently  from  the  stomach  than  from  the  intestines.    The  latter 

called  melfena.    Gasiro-eiiteric  haemorrhages  begin»  in  the  great  ma- 

(rity  of  coses,  duriug  the  first  three  days  of  lif«.    Of  Dusscr's  75  cases,  the 

!xnorrliage  began  on  the  first  day  in  24  cases ;  on  the  second  day  in  23 

on  the  third  day  in  9  cases;  in  only  lU  cases  later  than  the  ninth 

ly,  and  in  no  instance  later  than  the  twelfth  day.     The  appearance  of 

ie  blood  vomited  depends  upon  the  length  of  time  it  has  remained  in 

le  stomach.    Usually  it  is  in  dark  brown  masses,  and  not  very  abuu- 

^nt;  more  rarely  bright  red  blood  may  be  ejected.     The  quantity  varies 

»m  one  drachm  to  half  an  ounce.     Vomiting  is  liable  to  be  excited  by 

Lursing.     The  blood  discharged  from  the  bowels  is  always  dark  coloured, 

lually  intimately  mixed  with  the  stool,  very  rarely  in  clots.     If  in  doubt 

»tween  blood  and  meconium,  one  should  look  for  the  corpuscles  with  the 

lioroecope.     When  this  is  not  conclusive  on  accouut  of  the  disorganiza- 

Lon  of  the  corpuscles,  a  chemical  test  for  hamoglobin  should  be  made. 

»ncealed  baeraorrhage  into  the  stomach  may  take  place,  which  may  even 

sufficient  to  produce  death,  no  blood  being  vomited  or  passed  by  the 

iwels.    In  such  cases  the  autopsy  may  reveal  quite  a  large  quantity  of 

blood,  both  in  the  stomach  and  intestines. 

Hctmorrhaga  from  the  mouth. — The  quantity  of  blood  is  rarely  large ; 
it  it  is  here  that  it  is  often  first  seen.     Its  source  piay  be  the  mucous 
lembrane  of  the  mouth,  pharynx,  a?sophagus,  stomach,  or  brouchi.     It 
ij  be  associated  with  ulceration  of  the  hard  palate,  with  thrush,  or  with 
flnnres  of  the  lips. 

Hamnrrhatje^  from  the  nose  are  infrequent,  and  are  more  often  due  to 
syphilis  than  to  other  causes.  These  are  rarely  profuse,  but  are  frequently 
repeated. 

Subcutaneous  haimorrhages. — These  may  a]>pcar  in  places  exposed  to 

^preaure,  such  aa  the  sacrum,  heels,  occiput,  or  back;  or  in  others  which 

^Bre  not  so  exposed,  aa  the  abdomen,  axillse,  or  thighs.     They  may  follow 

^Biher  lesions  of  the  skin,  such  as  pemphigus,  eczema,  or  furunculosis.     In 

^Bome  cases  these  haemorrhages  are  very  extensive,  as  in   one  recently 

under  observation,  where   nearly  one  third   of  the  thorax   was  covered. 

The  extravasations  are  surrounded  by  an  indurated  border.     Where  thej 

oooar  alone  or  form  the  principal  lesion,  the  prognosis  is  favourable. 

HcBmaturia. — The  urine  is  not  only  stained  with  blood,  but  sometimes 
eontains  clots.     This  hsemorrhage  may  have  its  origin  in  the  bladder,  nre- 
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thra,  or  kidney.  Blood  coming  from  the  kidnej  la  fiometimes  dne  to  tbe 
irritation  of  aric-ocid  infarctions,  and  may  have  nothing  to  do  with  the 
general  haamorrhagic  disease. 

Haemorrhage  from  the  conjunctiva. — The  hlood  usnally  comes  in  drops 
from  between  the  eyelids,  chiefly  from  the  tarsal  surface.  It  is  generally 
preceded  by  conjunctivitis. 

Neemorrhage  from  the  ears  may  originate  in  the  external  meatna  or 
the  middle  ear.    It  is  generally  preceded  by  otitis. 

Hwmorrhage  from  the  female  genitals. — This  not  infrequently  occurs 
without  hsemorrhages  elsewhere,  and  under  such  circumstances  is  rarely 
serious.  CuUingaworth  has  collected  thirty-two  cases  in  children  under 
six  weeks  of  age — no  case  having  resulted  fatally.  These  are  not  to  be  re- 
garded as  cases  of  precocious  menstruation.  They  are  frequently  preceded 
by  catiirrhul  inflammations  of  tho  vagina. 

Diagnofiis. — This  is  generally  easy,  as  the  haemorrhages  are  usually 
multiple  and  some  of  them  extornal.  A  slight  hiemorrhage  from  the 
intestine  may  be  easily  overlooked.  Large  hfemorrhagee  into  the  internal 
organs  also  are  obscure  and  not  often  recognised.  Spurious  hemorrhages 
from  the  stomach  may  occur,  blood  being  vomited  which  has  been  swal- 
lowed during  birth  or  nursing.  The  source  of  bleeding  may  also  be  the, 
mouth,  nose  ur  pliHryux,  and  sometimes  blood  is  swallowed  in  large  quan- 
tities and  afterward  vomited.  These  cavities  should  therefore  always, 
be  examined,  since  local  treatment  may  be  eflTicacious.  S^*philis  should 
be  8U9j)ected  when  the  bleeding  is  chiefly  nasal. 

Prognosis. — In  all  circumstances  the  hemorrhagic  disease  in  the, 
newly  born  has  a  bad  prognosis.  Of  seven  hundred  and  nine  cases  col- 
lected by  Tuwnsend,  the  mortality  was  seventy-nine  per  cent.  No  ob- 
server has  seen  more  than  one  third  of  his  cases  recover.  In  any  single* 
case  the  prognosis  depends  upon  the  extent  and  severity  of  the  haimor-' 
rhage,  upon  the  vigour  of  the  fhild,  and  upon  how  well  it  can  be  nour- 
ished. No  case  should  be  loobxl  upon  as  hopeless,  for  perfect  recovery 
has  repeatedly  taken  place  where  it  seemed  impossible. 

Treatment. — Thus  far  no  treatment  seems  to  have  any  decided  influ- 
ence in  controlling  this  disease.  Adrenalin  and  the  suprarenal  extract 
appear  to  have  some  effect  in  bleeding  from  accessible  mucous  mem- 
branes, and  should  be  applied  if  the  haemorrhage  is  from  the  nose,  mouth, 
or  pliarynx.  For  internal  use  the  suprarenal  extract  is  to  be  preferred. 
I  have  ^icen  one  case  in  which  benefit  seemed  to  follow  its  use  in  severe 
gastric  haemorrhage,  but  in  others  it  has  failed  entirely.  It  may  be 
given  up  to  two  grains  every  two  hours.  The  subcutaneous  injection  of 
a  two-pcr-ccnt  solution  of  gelatin,  which  has  been  sterilized  several  times,^ 
is  advocated  by  many  European  writers;  40  to  50  cc.  may  be  administered 
two  to  three  times  daily.  The  general  treatment  should  have  reference 
to  maintaining  the  nutrition  by  careful  feeding,  judicious  stimulation, 
and  attention  to  the  circulation,  the  body  temperature^  and  the  general 
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condition  of  the  child.  Bleeding  points  on  the  skin  or  Tniioous  monihranes 
within  reach  are  liest  treated  by  the  application  of  chromic  acid  fuse<l 
on  a  probe,  or  of  nitrate  of  silver.  Umbilical  haemorrhage  is  best  con- 
trolled by  covering  the  nmbilicus  with  a  small  pad  of  sterile  cotton,  over 
which  is  folded  from  either  .side  the  skin  of  the  abdominal  wall.  This  is 
held  in  place  by  two  Btrips  of  adhesive  plaster  eroFsing  the  umbiliens 
obliquely.  Astringent  injections  for  intestinal  hiemorrhages  are  prac- 
licnlly  useless,  as  the  blood  is  almost  invariably  either  from  the  stomach 
or  from  the  npjwr  part  of  the  small  intestine. 

CHAPTER   VI. 

BIRTH  PARALYSES. 

Birth  paralyses  are  chiefly  due  either  to  pressure  upon  the  child  by 
the  parts  of  the  mother  or  to  artificial  means  employed  in  delivery.  They 
may  be  cerebral,  spinal,  or  jwripheral. 

C0rebral paralyttes  are  in  almost  every  instance  due  to  meningeal  haem- 
orrhage. Very  iufrequently  they  depend  npon  cerebral  hieniorrhage, 
laceration  of  the  brain,  or  pressure  from  a  depressed  fracture. 

Spinal  paralyses  are  extremely  rare,  and  only  a  few  examples  are  on 
record.  They  are  due  to  laceration  of,  or  hemorrhage  into  the  cord  or  its 
membranes.  These  lesions  produce  paraplegia^  the  exact  distribution  of 
which  depends  upon  the  point  at  which  the  cord  is  injured. 

Peripheral  paralyses  usually  affect  the  face  or  the  upper  extremity. 
Paralysis  of  the  face  is  due  in  most  cases  to  the  application  of  the 
forceps.  Paralysis  of  the  upper  extremity  is  most  frequently  of  the 
*•  Dpper-arm  type,"  and  is  known  as  Erb's  jmralysis.  It  usually  follows 
extraction  in  breech  presentations.  Peripheral  paralysis  of  the  lower 
extremity  is  almost  nnknown. 


CEREBRAL   PARALYSIS. 

Cerebral  paralysis  is  often  used  synonymously  with  meningeal  hiemor- 
rbage.  This  lesion  is  not  infrequent,  and  is  of  great  importance  not  only 
from  its  immediate  effects,  but  because  upon  it  depend  many  of  the  cere- 
bri*! paralyses  seen  in  later  life.  According  to  Cruveilhier,  at  least  one 
third  of  the  deaths  of  infants  which  occur  during  parturition  are  due  to 
this  canae. 

Etiology— The  same  predisposing  causes  exist  in  the  cases  of  menin- 
geal haemorrhages  as  in  others  occurring  at  this  time.  A  small  number  of 
CAMS  are  associated  with  syphilis;  others  with  pyogenic  infection.  In  a 
few  cases  there  is  a  history  of  an  injury — usually  a  fall  or  blow  upon  the 
L0II — daring  the  last  mouths  of  pregnancy.    Meningeal  hemorrhage 
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may  occur  as  one  of  the  lesions  in  the  hsinorrhagic  disease  of  the  newly 
bom.    The  most  important  causes,  however,  are  connected  with  parturi- 
tion.    These  hsvmorrhages  are  essentially  mechanical,  and  are  favoured 
by  ovorything  which  increases  or  prolongs  pressure  upon  the  head.    The 
conditions  with  which  they  are  associated  are  tedious  labour,  breech  pres- 
entations with  diAioulty  in  extiacting  the  head,  instrumental  deliveries, 
and  premature  births.    The  majority  occur  in  first-bom  children.    Certain 
oases  are  ass^viatoil  with  cardiac  malformations — according  to  Bednar,  a 
8n).ill  Aorta  with  hy(>onrophieii  heart,  or  the  transposition  of  the  large 
bliH^ti-vessels.     In  many  of  the  oases  there  is  also  a  hasmorrhage  outside 
the  skull. 

Leiiont^— Those  h^emc^rrha^es  are   very   much  more  common  at  the 
l^isc  tluin  at  the  convexity,  and  at  the  posterior,  than  at  the  anterior  part 
of  the  skull.     They  .HIV  most  frequently  found  over  the  cerebellum  and 
the  occipital  lolvs  of  the  cerebrum.    The  entire  extravasation  is  often 
beneath  the  tentorium.     The  extent  of  the  hsemorrhage  is  exceedingly 
variablo.     There  may  be  a  single  lar^  clot  at  the  convexity  or  at  the  base 
(Plate   in.  the   h.'iMnorrhage   may  be  limited  to   the  convexity  of  one 
ItcMiitiphcre.  or  i:  !nay  ivver  nearly  the  entire  surface  of  the  brain.     Dif- 
fuse haMuorrhaj^v  .ire  more  common  than  a  single  circnmscribed  clot 
Of  (ho  clc\cu  casts  iv"Uv:tv.  by  MeXutt  (New  York),  in  seven  cases 
\^  itlt  \cric\  pr\>c*..;;r :o:;s  ::;e  lesion  was-  principally  at  the  base,  and  usu- 
ally linulcd  to  tha:  region.     In  four  breeoh  cases,  however,  it  was  prin- 
eipall)  at  t)\e  cov.xexity.     Trie  souree  of  the  blood  mar  be  a  laceration  of 
out^  of  the  sl!iust-«  of  :V.e  «iura  mater  csnsed  by  the  overiaj^ing  of  the 
parietal  Ivv.os.      T'rrls  wss  founi  in  one  of  the  caaes  of  Hirst  (Phila- 
dclplnaV     M;^h  r.:or(^  freq::ez:iy  the  blood  comes  fran  one  of  the  cere- 
bral \cins,  or  frv^:v.  :V.e  osp:".ary  ves^ls  of  tlie  pia  mater.     In  thirty- 
t(o\eu  of  Invr.arV  !:f:y.:«o  k^aa^es.  the  extnvmsation  was  beneath  the  pia 
mater.     \\\  :\\c  tx :r.a;v..:cr  i:  was  between  the  pia  maier  and  the  dura — 
i.  c.»  \\\  \\w  a:r..  Vv-v^ui  .-A^.rv.     Haemorrhage*  between  t3w  dnra  and  the 
skull  \ua>   Iv  :^r.c.  ::i\;r  :.■»  o.v.:r  exvvpi  when  aasoexated  with  fracture. 
If  x\w  .iv.M  -.s  sv./.-lvr::.  ;r  :f  v:i,%:h  has  occurred  on  tlw  first  or  second 
dav.  \\\c  V'.w:   .s  '.Virr-^    f::.:,:  .sv.i  ivirtly  ooagnlateid :  later  il  is  entirely 
coai;.".' i*i^*.  ;'»".:  "'-:»>  '-•.nv;  ■.;::. urg.-r.e  ;xkriial  absvMTpxaon.    The  amonnt  of 
e\:r:i^;»^<i:i -'.  '^-.''i  ^.-ir.i*  "n'.aetz  or.e  drachm  and  four  onnoe^.  the  aver- 
a::o  ;»"■..■■-■.": '.-,:v^  .iV  .::     v.c   ;•.*:•.>:-»     The  blood  ejctends  into  tlie  fis^res 
K:-*---."   :   :  ■>  .s:.;.  f:=:s::n:t«  iriio  tie  Tenizicks  along  the 

cV.  r    l  '.  -x   >.  .....  ..^:.  ':  .^  :>  ra?:-      Ir.  lazye  hxsncmhMkpes  tbe  brain 

s.i'fVi-.v  -f  ?:>.:.:•:  .i:.;.  ;".s-v*  r.:iT  be  quite  diantegraseid;  bnt  with 
T—u..  tI":  -.\r.  :■ :":  -H  . :  .-.-..rvf  .srr  Tfrv  sQighi.  In  caee^  wia;»h  sorvivs 
f-:  :t  :  :  •--:  ---.;?  :;.-.r-.  .>  .:f'.:^V.j  &  :^r;ain  amcfcxT  cf  zneringitia 
7  ■  ^  i '-  r  ■ :.  -  ■  -  -  -—  * :.  --.  :'  -'  -'-.-r' •-'.  it  ri.  :T.Hieni  d  the  ocvniex  and  cere" 
:rL-   -■  .-•^^>— 7-—   :»T   :::-i.l-.rrl  :l  .ic  :ij^ta- oerctted  to  C-cn^nl  IV 
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Talyses  in  the  section  on  Diseases  of  the  Nervous  System.  Htpinonhagea 
into  the  membranes  of  the  upper  part  of  the  rord  are  found  in  a  large 
proportion  of  the  fatal  cases.  Associated  haemorrhages  of  the  lungs  and 
other  organs  arc  not  uncommon. 

Symptoms. — If  the  lia?morrhage  is  large,  the  child  is  usually  still-bom, 
although  its  movements  may  have  been  active  up  to  the  commencement  of 
labour.  When  the  ha?morrhage  is  not  so  large  as  to  be  immediately  fatal, 
the  child  may  show  no  symptoms  except  duluess  or  torpor,  with  feeble 
or  irregular  respiration,  death  following  wiOiin  the  first  twenty-four 
hours.  A  large  proportion  of  the  cases  are  born  asphyxiated,  and  fre- 
quently they  are  resuscitated  only  after  consiJeruhle  effort.  They  nurse 
fcel»ly,  often  with  great  diHiculty.  Convulsions  are  common  in  cases 
which  last  for  four  or  live  days,  and  more  with  hiemorrimges  at  the  con- 
vexity than  with  those  at  the  base.  Opisthotonua  is  often  present,  also 
general  rigidity  of  the  extremities,  olenchiiig  of  the  hands,  juid  increased 
knee-jerks.  Rarely  there  is  complete  relaxation  of  all  the  nuiscles.  Some- 
times there  are  automatic  movements.  The  respiration  is  usually  dis- 
turbed ;  in  most  cases  it  is  slow  and  irregular.  The  pulse  is  feeble  and 
slow.  The  pupils  are  more  frequently  cnntrueted  than  dilated,  and  there 
may  be  oscillation  of  the  eyeballs.  In  large  hieniorrhages  there  is  marked 
bulging  of  the  fontanel,  and  often  separation  of  the  sutures.  If  the  luem- 
orrliBge  covers  one  hemisphere,  there  is  complete  hemiplegia  of  the  oppo- 
site side.  Small  localized  cortical  lia?morrhages  may  cause  paralysis  of 
the  face,  arm,  or  leg,  according  to  the  position  of  the  lesion,  ()r  localized 
convulsions.  In  large  haemorrhages  at  the  base  convulsions  are  rare,  and 
death  occurs  early,  usually  in  the  first  two  day?.  In  extensive  cortical 
hemorrhages  convulsions  and  rigidity  of  the  extremities  are  frequent, 
and  life  is  prolonged  indefinitely. 

The  majority  of  the  fatal  cases  die  witlnn  the  first  four  days.  In 
those  lasting  a  longer  time  the  symptom  is  lonie  spasn»  of  the  trunk,  or 
of  one  or  more  of  the  extremities,  with  localized  paralysis — monoplegia, 
diplegia,  or  hemiplegia,  according  to  the  lesion — aud  localized  or  general 
convulsions  often  continuing  for  two  or  three  weeks  and  gradually  sub- 
siding. In  the  mildest  cases  nothing  abnormal  may  be  noticed  until  the 
child  is  old  enough  to  walk  or  talk.  In  those  more  severe  there  may  be 
gradual  and  continuous  improvement  of  the  early  symptoms,  and  the 
case  may  go  on  to  apparent  recovery,  but  usually  there  is  some  porma- 
nent  damage  to  the  brain.  The  following  observation  of  McNutt  illus- 
trates the  course  and  lennination  of  one  of  the  severe  cases  of  meningeal 
morrhage: 

Breech  presentation,  tedious  labour,  head  delivered  by  forceps,  almost 
continuous  convulsiona  for  the  first  nine  days.  After  the  convulsions 
Uiere  was  complete  paralysis  of  l>oth  sides  of  the  body,  not  involving  the 
face.  The  L-hild  never  walked  or  spoke;  the  phy^^ical  development  was 
T*ry  backward;  the  limbs  became  contractured;  death  occurred  at  two 
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and  a  hnlf  years,  from  pneumonia.    The  autopsy  ehowetl  atrophy  of  the 
Uniin  on  both  sides  about  the  fissure  of  Hnlando. 

Tlie  main  dia^uo^tic  symptoms  in  recent  ca*^es  are  stupor,  rigidity, 
incriiased  refloxe^s,  convulsions,  paralysis,  and  opisthotonus.  Tliese  vary 
with  the  extent  and  situation  of  the  lesion.  Other  symptotus  are  changes 
in  the  pupils,  oscillation  of  the  eyes,  and  bulging  fontanel. 

Prognosis. — A  large  ha?morrhage  at  the  base  quickly  causes  deatli; 
if  it  h  locatwl  at  the  convexity,  although  the  child  may  survive,  there  w 
always  serious  daitiagc  Id  llie  brain.  Even  fnmi  small  hfrrrinrrhages 
sotue  [lerinonout  injury  usually  results,  tlmugh  the  extent  of  this  may 
not  be  evident  for  years. 

Treatment. — This  is  maiidy  prophylactic,  tlu*  chief  indication  being 
to  shorten  tedious  labours  by  tl^e  early  use  of  the  forceps.  Where  the 
hieniorrhage  has  been  attributed  to  the  forceps,  the  damage  has  rather 
been  tlic  result  r)f  the  Inng-cnntinucd  pressure  Ijcfore  they  were  used. 
Nothing  can  l>e  done  after  <k'livery  to  limit  the  amount  of  the  luvi!»or- 
rhage,  except  to  keep  the  child  a«  quiet  as  possible.  The  removal  of  the 
clot  by  surgical  operation  ha.s  twice  l>ecn  supccssfully  accomplished  hy 
Cushiug  (Bulliinore).  With  more  accurate  diagnosis  there  seems  to  be 
no  reason  why  a  considerable  nunii>er  may  not  be  saved.  The  hopeless 
outlook  for  such  cases  when  not  relieved,  justifies  the  taking  of  great 
risks, 

FACIAL  PARALYSIS. 

The  usual  cause  of  facial  paralysis  is  tlic  use  of  the  forceps,  hut  this 
does  not  explain  all  the  eases.  The  etiology  of  tlu>se  in  which  the  forceps 
have  not  been  used  is  still  somewhat  obscure.  In  pcri]>hend  facial  palsy 
the  nerve  is  pressed  upon,  cither  near  its  exit  from  the  slylo-masioid  fora- 
men, or  where  it  crosses  the  ramus  of  tlie  jaw,  at  which  point  the  parotid 
gland  gives  it  but  little  protection  in  the  newly  born.  If  the  lesion  is 
in  front  of  this  point,  any  one  of  tlie  terminal  branches  may  be  ailected; 
most  frerjuently  it  is  the  temporo-faciiil  branch.  As  only  one  blade  of 
the  forceps  commonly  touches  tlie  face  in  this  region,  the  paralysis  is,  as 
a  rnle,  unilateral. 

Houllanil  has  reported  several  cases  not  due  to  the  forceps.  In  these 
the  pn^Hsure  is  l>4?liev(»d  to  have  layun  producid  by  the  promontory  of  the 
sacrum  at  the  superior  strait,  or  by  the  ischium  at  the  inferior  strait,  as 
paralysis  followe<i  when  the  head  was  long  arrested  at  one  of  these  point:.s. 
It  was  not  seen  with  face  or  breix-h  presentations.  When  facial  jiaralysis 
is  of  central  origin  it  depends  generally  upon  a  meningeal  lurmorrhage, 
and  the  arm  and  leg  of  the  same  side  as  the  face  are  involved.  It  is, 
however,  possible  for  a  very  small  cortical  haemorrliage  to  produce  paral- 
ysis of  the  face  only.    This  occurred  in  a  caw*  reported  by  McNutt. 

In  repose,  the  only  symptom  noticed  may  be  that  the  eye  remains  open 
upon  the  affected  side,  owing  to  paralysis  of  the  orbicularis  palpebrarum. 
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When  the  muscles  are  called  into  action,  as  in  crying,  the  whole  side  of 
the  face  is  seen  to  be  afTected.  The  paralyzed  side  is  smooth,  full^  and 
often  appears  to  he  somewhat  swollen.  The  mouth  is  drawn  to  the  side 
not  affected.  In  this  paralysis,  the  tongue,  of  course,  is  not  implicated.  It 
is  therefore  rare  that  nursing  is  Beriously  interfered  with.*  If  the  pa- 
ralysis is  of  central  origin,  only  the  lower  half  of  the  face  is  invoWed, 
while  in  peripheral  paralysis^  as  the  trunk  of  the  nerve  is  injured,  the 
up]>er  half  of  the  face,  including  the  orbicularis  palpebrarum,  is  also 
affected. 

The  paralysis  is  generally  noticed  on  the  first  or  second  day  of  life, 
and  does  not  increase  in  sc^verity.  Its  course  and  termination  depend 
upon  the  extent  of  the  injury  done  Ui  the  nerve.  Some  idea  of  this  may 
often  be  gained  by  the  amount  of  injury  to  the  soft  part^,  altliough  this 
is  not  an  infallible  guide.  In  oases  not  due  to  the  forceps,  the  paralysis  is 
Blight  and  disappears  in  a  few  days;  the  great  majority  of  the  forceps 
oases  follow  the  same  favourable  course,  the  paralysis  gra<lually  disappear- 
ing without  trejitment  in  about  two  weeks.  In  more  serious  cases  it  may 
last  for  months,  or  it  may  even  be  pernmnent.  The  reaction  of  degenera- 
tion is  present  in  those  severe  cases,  and  there  may  even  be  perce})tible 
atrophy  nf  the  musoles.    This  symptom  is  fortunately  extremely  rare. 

Treatment. — Nothing  should  be  done  for  the  first  ten  days  except  to 
protect  the  eye  and  keep  it  clean.  If  improvement  has  begun  by  the  end 
of  this  time,  the  probabilities  are  that  the  case  wilt  require  no  treatment. 
If  no  improvement  has  taken  place  by  the  end  of  the  third  or  fourth  week, 
electricity  should  bo  used  regularly  and  syHtcniatically.  if  the  musoles 
respond  to  it,  the  faradic  current  may  be  employed;  if  not,  galvanism 
should  be  used.  Tlie  electrical  treatment  should  \yo  continued  for  several 
months,  or  until  recovery  has  taken  place. 

PARALYSIS  OK  THE  UPPER  EXTREMITY. 

When  this  is  due  to  a  peripheral  lesion  it  probably  never  involves  the 
entire  arm,  but  affects  only  certain  mui^clea  or  groups  of  muscles.  Al- 
though commonly  occurring  after  ait  artificial  delivery,  it  may  be  seen  in 
cases  where  the  labour  has  terminated  naturally.  Roullnnd  t  has  reported 
a  case  in  which  deltoid  paralysis,  occurring  in  »  large  child,  was  attributed 
to  pressure  upon  the  shoulder  during  labour.  In  vertex  presentations, 
paralysis  is  most  frequently  due  to  the  forceps  where  one  of  the  blades 
has  extended  down  upon  the  neck,  injuring  the  lower  cervical  nerves.  It 
may  l>e  produced  by  traction  with  the  finger  in  the  axilla.  Roulland 
reports  a  unique  case  of  paralysis  of  both  extremities,  apparently  due  to 

*  In  this  oonnoction  it  is  to  be  ramerobered  that  tfa«  principal  part  in  nursing  is 
done  by  the  tongue,  and  not  by  the  lipcL 
t  Paralysiea  d«9  nouveau-n^  Pa^i^  1887. 
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the  corrl  being  very  tightly  wound  around  the  neck.  The  great  propor- 
tion of  all  cases  of  paralysis  of  the  iipfHsr  extruniily  follow  extraction  in 
breech  presentations.  The  injury  is  usually  inflicted  by  traction  upon  the 
shoulder  in  tlie  delivery  of  the  head,  or  in  bringing  down  the  arms  when 
they  are  above  the  head.  In  the  latter  ease  the  paralysis  may  be  double 
and  associated  with  fracture  of  the  clavicle  or  humerus.  In  shoulder 
presentations,  paralysis  may  be  produced  by  traction  upon  the  arm  itself. 

Tlie  most  common  form  of  peripheral  parulysiH  is  that  known  a8  the 
"upper-arm  type,"  or  Erb's  jtaralysis,  in  which  tlie  injury  is  intlictod  at 
the  anterior  Ixirder  of  the  trapezius  muscle  at  the  lower  part  of  the  neck, 

usually  in  such  a  position 
as  to  affect  the  fifth  and 
sixth  cervical  nerves.  The 
muscles  paralyzed  are  the 
deltoid,  biceps,  brachialis  on- 
ticus,  supinator  louguSf  and 
somctime-s  the  supra-  and  in- 
fra-spinatus.  All  these  mus- 
cU*s  may  be  involved,  or  only 
|>art  of  them,  and  in  varying 
degrees.  In  case  the  injury 
is  slight,  the  paralysis  may 
not  be  noticed  for  gome 
weeks.  If  severe,  it  is  evi- 
dent in  tlie  first  few  day& 
The  arm  bangs  lifeless  by 
the  side ;  it  is  rotated  in- 
ward, the  forearm  pronated, 
the  palm  looking  outward 
( Fig.  tt).  The  forearm  and 
baud  arc  not  affected.  In 
severe  cases  there  may  be 
anaesthesia  of  the  outer  surface  of  the  arm,  in  the  region  supplied  by 
the  circumflex  and  external  cutaneous  nerves.  This  is  rarely  marked, 
and  in  its  slighter  degrees  it  is  very  difficult  to  determine.  It  is  char- 
acteristic of  this  paralysis  that  the  triceps  is  not  affected,  so  that  power 
to  extend  the  forearm  remains,  although  it  cannot  be  flexed.  Atrophy 
of  the  paralyzed  muscles  occurs  after  a  few  weeks,  but  the  muscles  are 
80  small  and  so  covered  with  fat  that  it  is  rarely  noticeable  before 
the  second  year.  It  is  most  conspicuous  in  the  deltoid.  In  all  severe 
cases  the  reaction  of  degeneration  is  present.  In  some  of  the  cases  of 
long  standing  there  occurs  a  shortening  of  the  tendon  of  the  snbscapu- 
laris  muscle,  often  associate<l  with  sublu.xatiou  of  the  humerus.  The 
paralysis  may  be  complicated  with  fracture  of  the  clavicle,  the  neck  of 


/, 
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the  scapula,  or  the  shaft  of  the  humerus,  or  with  epiphyseal  separation  of 
iU  head. 

The  proff Host's  dojiomh  upnn  the  severity  of  the  injury  and  also  upon 
tlie  time  when  treatment  is  hegun.  The  great  majority  of  cases  recover 
spontaueously  in  two  or  three  mouths,  improvement  being  observed  within 
a  few  weeks,  first  in  the  bieepp  and  hist  in  the  deltoid.  Spontaneous  re- 
covery is  not  t«  he  looked  for  unle^  it  occurs  witliin  the  first  three 
months.  Not  infrequently  some  degree  of  paralysis  persists  until  the 
third  or  fourth  year,  and  in  pome  of  the  muscles,  nsujdly  the  deltoid,  it 
nmy  evi*n  be  |>ernianent.  If  Uie  muscles  respond  to  famdism,  rapid  im- 
provement can  generally  be  prophesied.  If  the  reaction  of  degeneration 
is  present,  improvement  will  be  slow  and  the  paralyiiia  may  he  permanent. 

The  diagnosis  is  usually  not  ditficult,  since  the  great  majority  of  cases 
are  of  the  *"  upper-arm  type  "  with  chis*ical  symptoms.  Peripheral  palsy 
of  the  arm  can  scarcely  be  confounded  with  that  of  cerebral  origin.  If 
the  lesion  is  central  it  is  one  of  the  rarest  occurrences  for  the  arm  alone  to 
be  involved ;  either  the  leg  or  face,  or  both,  are  generally  likewise  affected. 
If  tlie  case  does  not  come  under  observation  until  the  child  is  a  year  old, 
it  may  be  difficult,  or  withoTit  a  good  history,  it  may  be  impossible  to  dis- 
tinguish p(*ripheral  paralysis  from  that  due  to  polio-myolitie.  The  peculiar 
group  of  muscles  involved  in  Erb's  paralysis  is  the  only  diagnostic  point 

In  recent  cases  the  disability  resulting  from  the  tendenieas  or  pain  of 
syphilitic  epiphysitis  may  simulate  paralysis,  but  there  is  lacking  the 
diaracteristic  position  of  the  arm,  and  a  careful  examination  discloses  the 
fact  that  the  paralysis  is  only  apparent.  This  may  affect  both  sides. 
Fracture  of  the  clavicle  or  epiphyseal  separation  of  the  head  of  the  hu- 
merus may  also  be  mistaken  for  paralysis.  In  cases  of  long  standing, 
paralysis  of  the  deltoid  may  resemble  dislocation  of  the  humerus.  The 
reaction  of  degeneration  differentiates  paralysis  from  surgical  injuries 
with  similar  deformities. 

The  ireatmeni  consists  in  the  use  of  electricity,  which  should  be  begun 
at  the  end  of  the  tirst  month  at  tlie  latest,  and  used  regularly.  If  the  mus- 
dee  respond  to  faradism  this  may  he  employed,  but  in  most  severe  cases 
tliey  do  not,  and  galvanism  must  be  used,  according  to  the  rules  laid  down 
for  facial  jiaralysis. 


CHAPTEU  VIL 
TUMOURS  OF  THE  UMBJUCUS, 


Oranoloma. — This  is  nothing  more  than  a  mass  of  exuberant  granula- 
tions ut  thr  umbilical  stump.  The  mass  is  generally  about  the  size  of  a 
pM — loinctiiiiea  Larger — bleeds  readily,  aud  has  a  thin,  purulent  discharge. 
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It  is  promptly  curef]  Uy  (lie  application  of  any  simple  astringent;  p<"»w- 
(IcrtHl  uluni  in  prolialily  the  ho^i.  In  case  this  is  nnt  successful,  the  j^nnii- 
l;Ltir)ns  may  In-  loufh'Ml  willi  iiitrato  f>f  silv«'r  nr  snipped  off  with  scissors. 
Adenoma,  Macous  PolypuB,  or  Diverticulum  Tumour — Umbilical  Fit- 
tula. — The  first  lliret'  tenris  are  used  synonymously  to  describe  nn  um- 
bilical tumour  covoixhI  with  a  mucous  menihrune  which  is  similar  in 
struHnre  to  thtit  of  the  snmll  intestine.  It  is  usually  a^jsociated  with  an 
umhilical  fistula.  This  tumour  i«  formed  by  a  prolapse  at  the  navel  of 
the  inucotis  iiiftuKruneof  Meck(.'rs  divcrtieulutiu  Tliis  diverticulum  is  the 
remains  of  the  omptmlo-mesenteric  duct.  When  it  in  ])resent  in  infants, 
it  is  found  in  various  stages  of  development.    Most  frniuently  there  is  a 
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Pio.^.— Umbilical  AHiuluaiHl  lumoure  produced  by  prolapae  of  MecbelV  diverticulum.  <Bmrtli.) 

bhnd  pfiiich  a  few  inches  long  given  off  from  the  lower  pnrt  of  the  ileum. 
In  other  ea^es  it  may  remain  patent  quite  to  the  umbilicus,  causing  a 
fa'cal  fistula  (Fig.  33,  A).  As  the  intestine  below  it  is  generally  nonnal. 
this  fistula  may  persist  for  months  or  even  years,  giving  rise  to  no  spnp- 
toDis  except  a  elight  fa^^al  discharge  from  the  umbilicus.  In  certain  ca^es 
intestinal  worms  have  been  discharged  through  it.  It  may  close  sponta- 
neously or  be  cIos(h1  l>y  operation. 

A  prolapse  of  the  mucous  membrane  lining  the  diverticulum  produces 
an  umhilical  tumour  with  a  fistula  at  its  summit  (Fig.  23,  B).  This  is 
the  most  comuion  form.  A  cross-stvllon  shows  under  the  microscope  the 
structure  of  the  intestinal  mucous  Tnernbninc  both  as  an  external  covering 
and  lining  of  the  fistulous  tract.  The  prohipse  may  involve  not  only  the 
mucous  monibrune  but  the  entire  intestinal  wall.  There  then  exists  a 
conical  tumour  with  a  fistula  which  has  Init  one  external  ofieuing,  but  at 
a  short  distance  from  the  surface  it  bifurcates,  one  branch  leading  upward 
and  one  downward  (Fig.  23,  C).  A  continuation  of  the  prolapse  gives  3 
broad  pedunculated  tumour  (Fig.  23,  D),  which  nmy  reach  the  siise  of 
a  man's  fist.  It^^  covering  is  the  same  as  in  the  other  forms.  It  may  con- 
tain several  coils  of  intestine.  In  this  form  there  are  usually  two  fistulous 
openings  {a,  b)  which  communicate  with  tlie  inte:*tiue. 

In  all  of  these  cases  the  tumour  is  smooth,  irreducible,  of  a  roay  pink 


UMBILICAL  HERNIA. 


116 


colour,  and  from  its  surface  there  oozes  a  mucoufi  discharge,  ^ficroscop- 
ical  examinalion  shows  the  eAternal  iM>vering  to  he  the  same  in  structure 
as  the  intestinal  mucous  membrane.  These  tumours  are  generally  small, 
varying  in  size  from  a  pea  to  a  small  cherry,  but  they  may  be  very  much 
larger.  A  faecal  fistula  usually,  but  not  invariably,  coexiBts.  In  the  con- 
dition represented  in  Fig.  211,  H,  it  is  easy  to  see  how  an  obliteration  of  the 
fistula  may  occur.  The  small  tumours  are  readily  cured  by  the  ligature. 
The  larger  ones  are  usually  associated  with  other  serious  malformations 
of  the  intestines,  which  make  the  outlook  bad  in  almost  every  instance. 


UMBILICAL  HERNIA. 

Hernia  into  the  umbilicn!  cord  is  a  rare  congenital  condition  of  a 
most  serious  nature.  It  is  due  to  some  fceta!  defect,  and  varies  in  size 
from  a  small  protrusion  to  complete  eventration  in  whicFi  nearly  all  the 
abdominal  organs  are  outside  the  body.  There  is  no  hernial  sac.  The 
prognosis  is  ver)*  bad. 

The  common  umbilical  hernia  is  quite  a  different  condition,  and 
while  a  source  of  much  annoyance  it  is  rarely  serious.  It  is  much  more 
common  in  females  than  in  males,  and  occurs  especially  in  those  who  are 
poorly  nourished  and  rachitic.  The  tumour  is  usually  from  one-fourth  to 
one-half  an  inch  in  diameter;  it  may,  however,  be  very  large,  and  may 
even  become  strangulated,  when  a  surgical  operation  may  become  neces- 
sary. The  ordinary  cases,  however^  require  only  mechanical  treatment. 
The  most  important  thing  is  prevention.  F'or  this  purpose  it  is  neces- 
sary, after  the  cord  has  separated,  to  place  a  firm  pad  over  the  navel,  and 
to  use  a  snug  abdominal  bund  for  the  first  two  or  three  months.  Aftei 
this  period  it  is  unconiitn>n  for  hernia  to  develop.  In  cases  coming  undei 
observation  after  the  third  or  fourth  month,  the  pad  and  alKlomina) 
bandage  are  inadequate,  and  other  means  must  be  employed  to  retain 
the  hernia.  The  best  of  these  consists  in  the  use  of  two  adhesive  strips 
applied  obliquely  over  the  abdomen,  crossing  at  the  umbilicus,  the  skin 
along  the  median  line  being  folded  inward  so  as  to  ovi-rbip  the  tumour, 
this  forming  the  retention  pad.  A  simple  method  of  retention  is  to  place 
over  the  tumour  a  coin  or  button  covered  with  kid  and  liold  it  in  position 
by  a  strip  of  adhesive  plaster  ten  or  twelve  inches  lung.  If  the  skin  is 
made  absolutely  clean  and  zinc-oxide  plaster  used,  excoriations  are  rare. 
The  dressing  should  be  changed  every  few  days  and  worn  for  sevenil 
months.  After  the  first  year  all  mechanical  treatment  is  unsatisfactory. 
For  the  very  small  tumours  it  is  really  unnecessary  to  use  any  form  of 
apparatus,  since  these  cases  ordinarily  show  little  or  no  tendency  to  in- 
crease in  size,  and  the  retention  apparatus  causes  more  annoyance  than 
the  hernia.  These  small  herniai  seem  to  disappear  spontaneously  during 
childhood,  as  they  certainly  are  not  often  seen  in  children  over  seven 
jcars  of  age. 
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MASTITIS. 

According  to  Onillot,  a  certain  amount  of  secretion  in  the  breasts  of 
the  newly  born  is  physiological.  It  is  certainly  very  common.  It  is  most 
abundant  between  the  eighth  and  fifteenth  days,  but  may  continue  in 
small  rjuantitifs  as  late  as  tlie  third  month.  It  is  seen  with  e<]ual  frci- 
quency  in  both  sexes.  The  quantity  of  the  secretion  amounts  in  most 
cases  only  to  a  few  drops;  in  some,  however,  as  much  as  a  drachm  has 
been  obtained.  Chemical  analysis  has  shown  this  secretion  to  be  essen- 
tially the  same  as  the  adult  milk — containing  fat,  sugar,  proteids,  and 
salts.  In  gross  appearance  it  rosembJQB  colostrum.  The  researches  of 
Sin6ty*  have  shown  that  the  mammary  gland  of  tlie  newly  born  contains 
oul-de-sacs  lined  with  secreting  cells,  resembling  those  of  tlie  adult.  Dur- 
ing the  period  of  secretion  the  gland  is  slightly  reddened,  its  vessels  tnrgid, 
and  all  the  signs  of  functional  activity  are  present.  This  condition  in  it- 
self is  of  no  practical  importance,  and  in  most  cases,  if  loft  alone,  the 
secretion  neaaes  spontaneouHly  after  a  week  or  ten  days.  If  abundant,  it 
can  usually  be  tiried  up  by  painting  tlie  gland  with  tincture  of  belladonna. 
It  sometimes  happens,  however,  that  the  presence  of  this  secretion  tempts 
the  nurse  or  attendant  to  rub  or  Hqiieeze  the  breast.  Snch  manipulation 
occasionally  leads  to  serious  resnlts  by  exciting  a  mastitis  which  may  ter- 
minate in  absce^.  Mastitis  is  not  a  very  rare  condition,  and  although 
the  inflammation  is  not  nsually  severe,  it  may  be  sorious  and  even  fatal. 
The  predisposing  cause  is  the  congestion  which  accompanies  fuuctional 
activity,  usuaJly  in  the  second  week.  The  exciting  cause  is  most  often 
some  form  of  traumatism— undue  pressure,  the  squeezing  of  the  breasts, 
or  rough  handling  by  the  nurse.  Through  abrasions  or  fissures  thus  pro- 
duced, micro-organisms  tind  a  ready  entrance  with  the  same  result  as  in 
the  adult.  It  seems  possible  that  the  germs  may  enter  through  the  lactif- 
erous ducts  without  any  abrasion  of  the  skin.  Want  of  cleanliness  is  al- 
ways a  favourable  condition  for  such  infection. 

The  symptoms  of  mastitis  usually  begin  during  the  second  week  of 
life.  There  are  redness,  swelling,  and  the  usual  signs  of  inQammution, 
which  may  terminate  in  resolution  or  in  suppuration.  The  process  may 
be  limited  to  the  mammary  region,  or  a  diffuse  phlegmonous  inflammation 
may  be  set  up,  as  in  a  case  reported  by  Bu8ii,f  iu  which  there  wiis  ex- 
tensive sloughing  of  the  tissues  of  the  whole  of  one  side  of  the  chest,  with 
a  fatal  result  In  the  great  majority  of  cases  the  process  does  not  reach 
this  degree  of  intensity,  but  suppuration  with  the  formation  of  single  or 
multiple  abscesses  is  not  uncommon.  In  the  female  it  is  possible  for  the 
cicatrization  which  follows  such  an  inflammation  to  interfere  with  the  sub- 


•  Gii7.ctte  Modicale,  No.  17.  1885, 
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aeqnent  development  of  the  gland.  The  general  svmptams  are  restlessness, 
loss  of  sleep,  disinclination  to  nurse,  and  loss  of  weight  In  cases  of  dilTuso 
phlegmonous  inflammation  the  general  symptoms  are  those  of  pyogenic 
infection.  Jourda*  has  collected  fifteen  cases  of  mammary  abscess^  twelve 
of  which  recovered.  They  began  between  the  fourth  and  the  forty-second 
days.    In  eleven  coses,  only  one  side  was  involved ;  in  four,  both  sides. 

>fastitis  is  usually  due  to  want  of  cleanliness  or  to  meddlesome  inl^tr- 
ferenc«;  the  parts  should  therefore  be  kept  scrupulously  clenn,  and  on  no 
account  should  sfjiieezing  of  the  breasts  be  permitted.  They  should  be  pro* 
tected  by  a  simple  cotton  pad.  If  acute  inflammation  devulupa,  it  sliould  bo 
treatiMJ  in  the  beginning  by  hot  ajvplicatlous.  Shovild  pus  form,  early  in- 
cision with  free  drainage  and  general  tonic  and  stimulant  treatment  are 

indicated. 

INTESTINAL  OBSTKCCTION. 

The  most  frequent  causes  of  intestinal  obstruction  in  the  newly  bom 
are  malformations  of  the  intestiije;  rarely  it  may  be  due  to  pressure  from 
tumouns  or  from  a  persistent  omphalo-mesentenc  duct  or  artery.  The  vari- 
ous pathological  conditions  present  in  intestinal  malformations  are  consid- 
ered iu  the  chapter  on  Diseases  of  the  Intestines.  The  most  common  seat 
of  obstruction  is  at  the  nnus,  the  bowel  being  normally  formed  tlirough- 
out,  lacking  only  the  external  orifice.  The  next  most  fre4^uent  coiidiliou 
is  obstruction  iu  the  rectum,  which  may  be  due  either  to  a  membranous 
septum  in  the  gut,  or  to  obliteration  of  the  tube  for  some  distance. 
These  rectal  obstructions  are  readily  recognised.  By  the  examining  finger 
or  a  bougie  the  lower  limit  of  the  obsti-nction  can  bo  maile  out,  but  there 
is  no  means  by  which  the  upper  limit  can  be  determined  except  by  open- 
ing the  abdomen.  When  the  obstruction  is  above  the  rectum,  localization 
is  more  difficult;  but  the  most  frequent  seat  is  the  duo<]onum.  Of  38 
caaes  collected  by  Oaertner,  the  seat  of  obstruction  was  the  duodenum  iu 
19  cases,  the  jejunum  in  3,  tlie  ileum  in  11,  the  colon  in  0,  the  ileum  and 
colon  in  1.    There  is  often  obstruction  at  more  than  one  point. 

The  symptoms  vary  with  tlie  seat  and  the  degree  of  the  obstruction. 
In  atresia  of  ihe  anus  or  rectum  there  is  at  first  simply  an  absence  of  all 
discharges  from  the  bowel.  Later  there  is  abdominal  distention  from 
dilatation  of  the  sigmoid  flexure  and  colon.  After  sevend  days  vomiting 
begins.  If  there  is  atresia  of  tlie  duodenum  or  any  part  of  the  small 
intestine,  vomiting  begins  early — usually  by  the  second  day  of  life — and  it 
is  persistent.  Nothing  is  passetl  from  the  bowels  after  the  first  dark  dis- 
charge of  the  contents  of  the  colon,  which  is  chiefly  mucus.  There  is 
rapid  asthenia,  and  death  from  inanition  usually  occurs  in  four  or  five  days. 
The  higher  the  obstruction  the  shorter  the  duration  of  life.  If  the  con- 
dition is  one  of  stenosis  only,  tlie  symptoms  are  similar  to  those  described 
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but  less  severe,  nnd  life  may  be  prolonged  for  several  weeks,  or  cvon 
motiths.  The  constipation  in  these  cases  is  not  absolute.  When  the 
cause  of  obstruction  is  external  pressure,  tlie  symptoms  do  not  always  be- 
gin immediately  after  birlh.  1  have  receittly  seen  a  child  in  whom  noth- 
ing abnormal  was  noticed  for  the  first  three  weeks,  but  at  the  end  of  that 
time  there  developed  all  the  signs  of  acute  intestinal  obstruction.  Lapa- 
rotomy revealed  a  loop  of  intestine  constricted  by  a  tiny  cord,  which  was 
probably  the  remains  of  the  omphalo-mesenteric  duct. 

Cases  of  imperforate  anus  and  membranous  septum  in  the  rectum  are 
readily  relieved  by  proper  surgical  treatment.  In  the  other  varieties  of 
obstruttion,  whether  in  the  rectum,  in  the  colon,  or  in  the  small  intestine, 
although  life  may  bo  prolonged  by  the  formation  of  an  artificial  anus,  the 
ultimate  result  is  almost  invariably  fatal,  death  usually  occurring  from 
nmrasmus  during  the  early  weeks  of  Ufa 

DIAPHRAGMATIC  HERNIA. 

This  is  due  to  a  congenital  deiicicncy  in  the  diaphrngin,  which  is  usu- 
ally on  the  left  side.  Of  118  cases  collected  by  Livingston,  83  were 
on  the  left  side,  18  on  the  right,  4  were  central,  2  were  double,  in  1 
tiie  diaiihragm  was  absent.  With  small  openings  only  a  single  coil 
of  iutesiine,  with  Jarge  ones  a  considerable  part  of  the  abdominal  eon- 
tents,  niuy  be  found  in  the  thorax.  This  causes  disphicenient  of  the 
heart,  usually  to  the  right  side,  prevents  the  full  expansion  of  the  left 
lung,  and  if  the  di'forinily  occurs  early  in  intra-uteriiic  life  the  lung  may 
remain  rudiijicntary.  If  a  large  deliciency  exists,  infants  may  live  but 
a  few  hours  ;  with  suialler  ones,  life  may  be  prolonged  indelinitely.  Book- 
ers *  patient  lived  two  anfl  a  half  nionth:^  with  in^arly  all  the  small  intes- 
tine and  omentum  aiul  the  transverse  colon  in  the  thonix;  and  North- 
rup^s  f  patient,  who  died  ut  three  years  and  a  half  of  intercurrent  disease, 
had  scvenil  eitils  of  the  ileum,  the  cjpcum,  and  the  appendix  in  the  chest. 

The  symptoms  are  in  all  cases  obscure,  the  only  frequent  one  being 
dyspnrea.  sometimes  constant,  sometimes  in  severe  paroxysms  resembling 
asthma,  these  being  apparently  prndnrnd  by  an  accumulation  of  gas  in 
the  thoracic  part  of  the  intestine.  The  fihysical  signs  are  those  of  pneu- 
nK»thi>rax,  generally  on  the  left  side,  with  displacement  of  the  heart  to 
the  right.     The  condition  is  not  amenable  to  treatment. 

SCTiKUKMA. 

Sclerema  is  a  condition  characterized  by  hardening  of  the  skin  and 
subcutaneous  tissues.  It  may  occur  in  eircnniscribed  areas  or  extend  over 
nearly  the  entire  body.  It  atfects  infants  who  are  very  feeble  and  usually 
terminates  fatally.    Although  sclerema  is  chietly  seen  in  the  first  days  of 


*  Arcbivea  of  Piediatrica,  toL  xJt,  p.  649. 
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SCTjEREMA. 


110 


life,  it  is  not  limited  to  the  newly  born,  but  may  oeenr  at  any  time  during 
the  first  few  months.  It  is  not  to  be  confounded  with  (pdema  of  the 
newly  born,  with  which  condition  it  in,  however,  Bometimes  associated. 
From  published  reports  it  appears  to  bo  of  not  very  infrequent  occur- 
rence in  Europe,  chiefly  in  large  foundling  asylums.  In  America,  sclerema 
16  an  extremely  rare  disease.  lu  a  discusaiou  in  the  American  Peediatrio 
Society,  in  1880,  following  the  report  of  a  coso  by  Northnip,  scarcely  a 
dozen  cases  could  be  recalled  by  the  nien»bers  present.  I  have  seen  but 
five  cases.  Id  the  newly  boru,  sclerema  affects  those  who  are  premature 
or  very  feeble,  sometimes  those  who  are  syphilitic.  Later  it  may  follow 
any  condition  leading  to  extreme  exhaustion,  especially  the  different  forms 
of  diarrhceal  disease. 

The  first  thing  to  attract  attention  is  usually  the  induration  of  the 
akin.  It  is  often  seen  first  in  the  calves  or  the  dorsum  of  the  feet,  some- 
times first  in  the  cheeks,  but  soon  extends  over  the  greater  part  of  the 
bo<ly.  It  is  especially  marked  in  the  cheeks,  buttocks,  thiglis  and  back, 
and  regioi^s  where  adipose  tissue  is  abundant.  It  may  affect  the  body  uni- 
formly or  in  circun»6eribed  areas.  The  skin  may  be  sm(»otii  or  it  may  ap- 
pear somewhat  lobulated.  The  colour  is  normal  or  slightly  bluish,  often 
tinged  with  yellow.  The  lips  are  blue,  and  the  capillary  circulation  bo 
feeble  that  after  pressure  upon  the  mtils  the  blood  returns  slowly  or  not 
at  all.  The  limbs  are  stiff  and  board-like.  The  skin  is  cold  to  the  touch, 
and  often  the  thermometer  in  the  axilla  will  not  rise  above  90°  F.  In 
cases  reported  by  Roger  and  Parrot,  an  axillary  temperature  of  71**  F.  was 
recorded.  The  general  feeling  of  the  body  hu^  been  well  likened  by 
Northrup  to  that  of  a  half-frozen  cadaver.  The  tongue  and  tlie  mucous 
membrane  of  the  mouth  are  cold;  no  nidial  pulse  can  be  felt;  the  respira- 
tion is  slow,  irregular,  embarrassed,  and  at  times  the  movements  of  the 
thorax  are  scarcely  perceptible.  The  cry  is  a  feeble  wliine,  scarcely  au- 
dible. The  duration  of  the  disease  is  usually  from  three  to  four  days. 
Death  occurs  slowly  and  quietly.  If  recovery  takes  place  there  is  gradual 
improvement  in  the  circulation  and  nutrition,  and,  later,  a  disappearance 
of  the  areas  of  induration. 

The  causes  of  sclerema  are  general,  the  most  important  factors  being 
lossof  fiuidSj  great  feebleness  with  lowering  of  the  body  temperature,  and, 
in  consequence,  Imrdening  of  the  subcutaneous  fat.  If  it  bo  true,  as 
stated  by  Langer,  that  the  fat  of  early  infancy  contains  more  palmitine 
and  i^tearine  than  that  of  adults,  it  is  easy  to  see  how  this  may  occur. 
There  are  no  essential  lesions  in  this  disease.  Atelectasis  is  often  pres- 
ent, and  may  have  something  more  than  an  accidental  association,  as 
incomplete  aeration  of  the  blood  is  no  doubt  a  factor  in  the  production 
of  the  symptoms.  In  Northrtip's  case,  the  skin  after  being  injected  was' 
studi(*d  with  great  care  microscopically,  with  alwolutcly  negative  results. 
The  prognosis  is  very  bad,  because  of  the  grave  conditions  of  which  it 


130 


mSRASES  OP  THK  NEWLY  BORX. 


is  the  expro&sinii,  but  it  \s  nut  invariably'  fucal.  In  its  milder  forms, 
wl»ere  troatnieiit  h  bogim  oarly,  reonvery  may  tiike  place.  Tlie  diagnosia 
is  to  be  made  frnm  a>dema  by  the  fwt  that  Ihcpo  i3  no  pitting;  iijxin  pres- 
sure, by  ihc  rigidity  of  tlie  body,  and  by  the  great  reduction  in  the  tera- 
perutiiro.  The  most  importjint  thirtg  hi  treatment  is  artifirial  heat;  noth- 
ing but  the  incubator  is  efficient,  lu  addition  to  tliis,  care  should  be  tAkca 
bo  promote  the  general  nutrition  by  careful  feeding  and  by  all  other 
means  possible. 

(EDEMA. 

QiMema  has  often  been  confounded  with  sclerema,  but,  although  they 
may  sometimes  exist  together,  the  conditions  are  quite  distinct.  (Edema 
occurs  in  delicate  infants,  and  is  associated  with  a  feeble  heart,  especially 
of  the  right  side,  in  cunse(|ueuce  of  which  there  are  insufficient  aeration  of 
the  blood,  overfilling  of  the  veins,  and  often  a  lowering  of  the  body  tem- 
peniturc.  It  also  depends  upon  poor  blowl  etau-s,  like  severe  anrrmia,  and 
1  have  seen  it  occur  after  ha;niorrlmges.     Tlie  kidneys  are  unaffected. 

The  swelling  is  first  noticed  in  the  eyelids,  the  dorsum  of  the  feet,  the 
hands,  or  in  dependent  parts  of  the  body.  It  may  come  on  quite  sud- 
denly. In  severe  cases  there  may  bo  general  anasarca,  but  dropsy  into  the 
serous  cavities  is  rare.  Sometimes  the  first  thing  observed  may  be  a  sud- 
den Increase  in  weight  before  the  oedema  of  any  part  is  striking  enough 
to  be  noticed.  The  general  condition  is  feeble;  the  surface  of  the  body 
cool;  the  temperature  often  snbnornml;  tho  cry  weak;  the  urine  often 
scanty,  but  rarely  albuminous.  Tho  diagnosis  of  cedema  is  quite  easy,  the 
parts  having  the  same  api)earanco  as  in  older  palienU.  They  are  soft  and 
waxy-looking,  and  pit  upon  pressure.  While  in  most  cases  the  prognosis 
is  unfavourable,  the  disease  is  not  necessarily  fatal,  since  some  even  of  the 
severe  cases  recover.  The  usual  duration  is  five  or  six  days;  but  there  are 
frequently  relapses. 

The  object  of  treatment  is  first  to  promote  the  general  nutrition  by  all 
available  means,  and  then  to  improve  the  circulation  by  the  administra- 
tion of  heart  stimulants,  particularly  dipitalin  and  alcohol.  In  cases  of 
extensive  a»dema,  alkaline  diuretics,  like  the  citrate  of  potash,  may  be 
combined  with  digitalis.  The  body-temperature  must  be  carefully  main- 
tained by  artificial  heat.  The  principal  complications  are  diseases  of  the 
lungs  and  of  the  intestines. 

INANITION  FEVER. 

The  terra  inanition  fever  is  not  altogether  a  satisfactory  one;  but, 
until  these  cases  are  better  understood,  it  is  adopted  because  it  empha- 
sizes the  very  close  connection  which  exists  between  the  rise  of  tem- 
perature and  the  condition  of  inanition  or  starvation.  Under  this  head- 
ing are  included  casca  seen  during  the  first  five  days  of  life — generally 
from  the  second  to  the  fourth  day — in  which  there  is  an  elevation  of  tern- 
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perature.  ;ip[)aronlly  due  to  the  fact  that  tlio  infant  gets  very  little,  fre- 
<iuently  notliing  at  all  from  the. breast  ul  which  it  is  Uring  siu-klod.  Jt 
is  further  characteristic  of  these  cases  that  the  temperature  falls  when  the 
child  h  put  upon  a  full  breast,  or  when  artificial  feeding  is  bejrun,  or  even 
when  water  is  administered,  if  freely  ^ijiven.  .Some  have  ascribed  the 
M'luptoins  to  uric-iifid  infarction  of  the  kidneys. 

So  far  an  my  knowledge  goes,  the  first  to  call  attention  to  this  condi- 
tion was  McLane  (New  York),  wlio  in  181)0  reporteil  to  one  of  the  med- 
ical societies  an  cxtruordiniiry  cjisc  of  hyperpyrexia  in  a  lu'wiy-liin'n  child. 
The  infant  was  found  on  the  sixth  diiy  with  &  teniperuture  of  lOG"  F., 
near  which  point  it  hud  remained  for  three  days.  The  child  was  being 
suckled  at  a  breast  which  was  found  to  be  abKolutely  dry,  A  wet-nurse 
WB8  procured*  the  temperature  fell  to  normal  in  u  few  hours,  and  the  child, 
which  when  first  seen  was  apparently  in  a  hopeless  condition^  was  soon 
perfectly  well. 

Since  that  time  very  extensive  observations,  extending  to  upward  of 
three  thousand  casee,  have  been  made  at  the  Sloane  Maternity  and  Nurs- 
ery and  ChiUrs  Ilospitals,  which  have  estjiblished  the  fact  that  a  rise  of 
temi>erature  to  102**  or  even  104°  F.  is  quite  common  in  newly-born  in- 
fants during  the  first  few  days.  This  fever  is  accompanied  by  no  evi- 
dences of  local  disease,  and  ceases  in  nursing  infants  with  the  establish- 
ment of  the  free  secretion  of  milk.  The  fall  in  temperature  is  often 
rapid,  dropping  to  the  normal  in  a  few  hours  after  having  continued  for 
three  or  four  days,  and  in  a  large  number  of  ciises  it  docs  not  rise  again. 

The  following  case  is  a  fairly  typical  one  of  the  more  severe  form : 
The  patient  was  the  second  child,  the  first  having  died  at  the  age  of 
ten  days,  from  no  disease  it  was  said,  but  simply  from  exhaustion.  At 
birth  the  infant,  u  boy,  weighed  eight  and  a  quarter  pounds  and  was 
apparently  vigorous.  During  the  first  forty-eight  hours  his  loss  in  weight 
was  five  and  a  half  ounces  and  his  condition  good.  1  saw  him  on  the 
evening  of  the  third  day.  In  the  preceding  twenty-four  hours  he  had  lost 
eight  ounces  in  weight,  and  the  temperature  had  gradually  risen,  until 
at  the  time  of  my  visit  it  was  103-8^  F.  The  body  wa^  limp,  the  child 
making  no  resistance  to  examination.  He  cried  with  a  feeble  whine; 
the  reetlessness  of  the  early  part  of  the  day  having  given  place  to  complete 
apathy.  The  lips  and  skin  were  very  dry,  the  fontanel  dunkeu,  the  pulse 
weak.  As  the  father,  a  physician,  expresses!  it,  "  he  had  been  wilting 
through  the  day  like  a  flower  in  the  sun."  Although  put  to  the  breast 
regularly,  the  child  had  ap|>arently  got  very  little.  It  was,  in  fact,  impos- 
sible to  squeeze  any  milk  from  the  mother's  breasts.  Water  was  freely 
given  and  a  wet-nurse  secured  in  a  few  hours.  The  first  milk  was  taken 
from  the  wet-nurse  at  11  P.  m.,  anil  the  tem|»orature,  which  fell  gradually 
during  the  night,  was  normal  the  next  morning  and  did  not  rise  again. 
(See  chart,  l-'ig.  '4^),     During  the  succeeding  four  days  the  child  gained 
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^H          eighteen  ouDcea  in  weight,  and  at  t)ie  end  of  a  week  was  as  well  as  an 
^H          average  infant  of  liia  age. 

^H                The  symptoms  are  so  nnifortn  and  so  characteristic  that  they  make 
^H          for  these  canes  of  fever  a  cluss  by  theniseLve8.     The  frequency  with  which 
^H          this  is  seen  is  shown  by  the  followinj^  statistics  :  Among  200  infants  taken 
^H          successively  at  the  Nursery  and  ChiM's  Hospital^  liO  had  fever  during  the 
^H          first  five  days,  reaching   1(J1°  F.   or  over,  which   was  not  explained  by 
^H          ordinary  causes  and  followed  the  course  above  descril>ed.     In  500  suc- 
^H          cessive  children  born  at  the  Sloane  Maternity  Hospital,  there  were  135 
^H          with  a  similar  fever.     It  was  seen  iu  vigorous  infants  as  well  as  in  those 
^H                                                                              who    were   delicate.      The    usual 

i 

.1  1 

i 

3 

(!— 

A 

(iuracion  oi    me   lever  wjw  tnree 
day^s    the    tt-mperature    generally 
touching   the  highest  point  upon 
the   third   or   fourth   day  of   life. 
In  about  two  thirds  of  the  cases 
the  temperature  did  not  rise  above 
102°  F. ;  in  9  it  was  104"  F.  or 
over,  the   highest  recorded  being 
lOG''  F.     The   fall   was   generally 
quite  abrupt,  altluiugh  not  always 
BO.     Daily  weighings,  which  were 
made  in  these  cases,  showed  that 
the    infants    continued     to     lose 
weight  while  the  fever  continued, 
and  that  tlie  loss  almost  invariably 
exceeded  bv  several  ounces  that  of 
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H                  kIo.  24.-Temr^.r«ture  ..hart-     Inanition  ftver.        ^^^    children    who    had    nO    fcver. 

^H                                                                                Tlie    maximum    loss    noted    was 
^V             twenty-eight  ounces.     In  quite  a  large  nuniher  of  cai^es  it  exceeded 
twenty  ounces.     As  a  niJe  the  infantn  began  to  gain  in  weight  when  the 
temperature  remainetl  at  the  normal  point,  but  not  until  then. 

The  symptoms  presented  by  these  infants  were  a  hot,  dry  skin,  marked 
restleaaneaa,  dry  lips,  and  a  disposition  to  suck  vigorously  anything  within 
reach.     With  very  high  temperature  there  were  considerable  prostration 
and  weakened  pulse,     in  the  less  severe  cases  there  were  only  crying  and 
restlessness.     The  rapidity  with  which  the  symptoms  disapjjeared  when 
the  children  were  wet-nurse<l  or  properly  fed,  was  very  striking. 

It  is  important  that  this  fever  should  bo  recognised,  because  it  gives  at 
times  the  first  warning  of  a  condition  which  may  prove  fatal.     The  extra 
loss  of  ten  or  fifteen  ounces  in  the  first  week,  is  a  serious  handicap  to 
newly-born  infants,  the  effect  of  which  may  last  for  several  weeks.    The 
temperature  of  every  child  should  be  taken  during  the  first  week.    All  the 
usual  local  causes  of  fever  are  first  to  he  excluded  by  a  physical  examina-            j 

L         Zi 

INANITION  FEVER.  123 

tion.  This  fever  can  hardly  he  confounded  with  that  due  to  pyogenic 
infection,  which  rarely  begins  before  the  fifth  or  sixth  day. 

The  treatment  is  simple — viz.,  to  give  water  regularly  every  two  hours, 
in  quantities  up  to  an  ounce  at  a  time  if  required  by  the  thirst  of  the 
child.  This  should  be  done  in  every  case  where  the  temperature  reaches 
101°  F.  When  the  temperature  does  not  at  once  begin  to  fall,  the  infant 
should  be  put  upon  another  breast  or  artificial  feeding  should  be  begun. 
Examination  of  the  breasts  from  which  the  child  has  been  nursing  will 
usually  reveal  the  fact  that  the  secretion  of  milk  is  very  scanty  and  often 
entirely  absent 

Such  a  fever  I  have  occasionally  seen  in  older  infants,  usually  in  those 
who  are  nursing  dry  breasts  or  where  fluid  food  and  water  have  been  with- 
held because  of  some  gastric  disturbance.  It  yields  as  promptly  to  treat- 
ment as  does  the  same  condition  in  the  newly  born. 


SECTION  11. 
NUTRITION. 

CJIAPTEU    I. 
IXTHODVCTOUY. 

XiTTiUTiox  in  its  broadosl  scnst*  is  the  most  itn[)ortant  branch  of 
j)a»(liatrics.  Nowhere  olsc  and  at  no  other  time  of  life  doea  prophylaxis 
give  such  results  us  in  the  <M)n<iitions  of  nutrition  in  infancy.  The  larg- 
est part  of  the  imnicnse  mortality  of  the  first  year  is  traceable  directly 
to  disorders  of  nutrition.  The  importance  of  correct  ideas  regarding 
this  subject  can  hardly  be  overestimated.  The  problem  is  not  simply  to 
save  life  during  the  perihms  first  year,  but  to  adopt  those  means  which 
shall  tend  to  healthy  growth  and  nornud  development.  The  child  must 
be  fed  so  as  to  avoid  not  only  the  immediate  dangers  of  acute  indigestion, 
diarrha'a,  and  marasmus,  but  the  more  remote  ones  of  chronic  indiges- 
tion, rickets,  scurvy,  and  general  nuilnutrition,  since  these  conditions 
are  the  most  important  predisposing  causes  of  acute  disease  in  early  life. 

One  of  tli(!  dilhcultics  has  always  been  that  temporary  success  may 
mean  ultiinale  failure.  Jf  the  injurious  effects  of  improper  feeding  were 
immediately  manifest,  there  would  be  very  much  less  of  it  than  exists 
at  the  present  lime.  Many  tilings  are  valuable  as  temporary  foods,  which 
when  used  permanently  are  injurious.  No  belter  illustration  of  this  is 
seen  than  in  the  too  exclusive  use  of  the  carbohydrate  fowls.  Infants 
fed  upon  many  of  the  pntprietary  foods  often  grow  very  fat,  and  for  the 
time  appear  to  l»e  ])ropcrly  nourishe<l.  The  efTeet  of  the  absence  from 
the  di<'t  of  some  of  those  elements  which  are  of  vital  rmiwrtance  may  not 
be  evident  for  months.  The  physiological  laws  regarding  the  re(|uire- 
mcnts  of  the  gntwing  orirjnii<m  can  not  be  ignored  without  serious  con- 
scfpiences,  which  will  sotuier  or  later  Ix^  evident.  Correct  ideas  of  infant 
feeding  are  based  upon  a  knowle<lge  of  these  laws.  An  accurate  under- 
standing of  fundamental  ))rinci])Ies  is  essential  to  success  and  the  vast 
majority  of  fitilnres  may  be  ascribe*!  lo  ignorance  or  disregard  of  them. 
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THE.  FOOD   CONSTITUENTS    AND   THE    PUIU'OSES   TUEV   SDBSEItVE 

IN   NUTRITION. 

In  infancy  and  childhood,  a^  in  adult  life,  Iho  rlcmt-nts  of  the  food 
an;  five  in  uumljcr:  proteids,  fats,  carht>liytJmt**H,  mineral  aalts,  and  water. 
'ITii?  ffinns  in  which  they  innst  lio  fiirni^^hrd  to  thv  t'hild.  and  tlio  relative 
<juantitit»»  in  which  th»'y  arc  dernaiidH,  arc  ditlercnt  from  those  required 
by  the  adult.  One  reatwn  for  this  difference  is  tlie  delicate  structure  of 
^ho  organ:*  of  digestion  in  infanoy,  and  their  iTiahiiity  to  assimilate  cer- 
tain forms  of  food.  A^uiii,  |»n)vi.sit>n  must  be  ma<le  nnt  only  for  the 
natural  waste  of  tlie  iMnly,  Lut  for  ita  rapid  growth,  nearly  trebling  in 
size,  as  it  does,  during  the  iir^t  twelve  mouths. 

Froteids. — Tiie  protcids  are  ussuiiliii)  to  life,  since  they  are  the  only 
kind  of  food  wliich  is  capable  of  n^plaeing  the  continuous  nilro^cnou.s 
waste  of  the  cells  of  the  body,  upon  the  lu^allhy  condition  of  which  the 
<lige?tion  and  assimilali*in  of  (he  other  eleuu-nts  of  ihe  foot!  depend. 
Without  the  aid  eilher  nf  the  fats  or  tlie  carbohy<lrates,  the  prnteids  may 
sustain  life  and  may  evrn  prevent  a  loss  of  weight  for  a  time;  but  in  so 
doing  a  great  excess  of  such  food  is  rt»quire<l,  as  twenty-two  parts  of  pro- 
It'id  can  (h»  the  work  i»f  only  tin  }mrls  of  fat.  Such  a  diet  taxes  severely 
thr  digcslive  organs  and  (tu'  kidneys.  When,  however,  fats  and  trarbohy- 
drates  are  addetl  to  the  footl,  only  one-half  or  one-third  as  much  protcid 
i^  retpiirt.'d  to  replace  the  nitrogenous  waste,  as  in  the  case  of  an  exclusive 
protcid  diet. 

Of  »ll  the  forms  in  which  proteid  food  may  be  furnished  to  the  body, 
in  pr*>portion  to  its  nitrogen  content,  milk  rerpiires  for  its  digestion  the 
smallest  amonnt  of  gastric  and  pancreatic  juice.  This  fact  is  of  the 
giT»atcst  importance  and  indicates  the  superiority  of  milk  as  a  food, 
not  only  for  the  lirst  year  but  thmugbrml  childliood.  The  nuwt  easily 
digested  proteids  are  those  of  wonian's  milk.  The  greatest  diflieulty  in 
artificial  feeding  is  to  supply  their  place  for  the  nutrition  of  young  in- 
fanU  when  woman's  milk  is  not  availabh\  The  proteids  of  cow's  milk 
pr*>rnt  marked  ditferemx's  which  are  n<»t  yet  fully  understo<Ml. 

Allhongh  the  di>r**stion  of  Ihe  proteids  is  Iwgun  in  Ihe  stomach,  it 
iff  principally  carried  on  in  the  intestirR-s.  r>isturbanees  of  digestion  duo 
in  the  pmteids  are,  therefore,  attended  by  intestinal  rather  than  gastric 
jtymptnnip,  an  important  point  to  l>c  remembered  l*oth  with  nursing  in- 
fanu  and  with  tliose  who  are  taking  c<tw's  milk. 

The  proteid  molecule  is  a  wry  complex  one  when  compared  with  that 
nf  the  fals  or  carl>ohydrates.  Growing  out  of  this  complexity  of  struc- 
ture is  the  relative  ditliculty  of  digestion  and  the  possibility  of  an  im- 
nionso  nnml>rr  of  side-products  which  may  be  formed  by  the  splitting 
up  of  the  pmtnid  molecule  by  digestive  ferments  or  by  the  numbers  and 
varieties  uf  t»acteria  found  in  the  intestine.    While  ihc  products  of  decom- 
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position  of  the  oarbolmlratea  arc  often  very  irritating,  thwe  formed  fro 
the  prateids  may  be  very  toxic  and  may   Ik,'  the  eauae  of  obscure  and 
severe  clinicid  cnnditions. 

The  prolrmged  use  of  a  diet  in  which  llie  proteids  are  insufTieientia 
amount  or  are  fumishetl  in  sueh  form  lliat  tliey  ctin  not  be  digestwl  or 
assimilated^  produees  a  certain  deiinite  group  of  symptoms  which  are  not 
always  referred  to  their  proper  cause.  In  infanis  tlie  most  striking  are 
auiemia,  p(»or  eirculiUion,  fi'eTili?  iiuisnilar  ]io\ver,  disinelination  to  exer- 
tion, and  various  functional  nervouu  disturbances.  Such  children  are 
often  very  fat, 

Tlie  ve<;eiable  proteids  can  not  pommnenlly  take  the  place  of  the  ani- 
mal proteids  in  the  f(x>d  of  youn^  infants. 

Fats. — The  uses  of  the  fats  in  nutrition  arc  many  and  varied. 

They  form  the  most  important  pouree  of  iiniinal  hi*iit,  tlieir  caloric 
value  being  a  little  more  than  twite  as  great  as  ilial  of  the  carbohydrates 
or  the  proleids. 

They  huvc  nilrogenous  waste.  The  fats  should  be  supplied  in  tho 
food  in  such  amount  that  the  entire  energy  of  the  proteids  may  l>e 
utilized  for  the  growth  and  nutrition  of  the  cells  of  the  body  without 
being  drawn  upun  In  furninh  animal  heat.  The  rapid  growth  of  the 
body  in  ^arly  life  makes  bueh  demamls  upon  the  jiroleids;  that  it  is  desir- 
able that  other  elements  of  tlie  food  should  do  the  work  of  the  proteids 
whenever  possibK;. 

The  fats  increase  tho  body  weight.  The  large  amount  of  fat  stored 
np  in  the  suUeutaueous  tlf^Huus  iu  infancy  is  one  of  the  best  evidences 
of  health. 

The  fats  supply  important  elements  needed  for  the  normal  develop- 
ment of  the  nervous  system.  This  fact  h  prol>al)ly  connected  with  the 
large  amount  of  fat  of  various  forms  which  tlie  nerve  structures  contain. 
It  is  a  familiar  clinical  fact  that  functional  nervous  disorders  are  exceed- 
ingly common  as  a  result  of  the  loiig-uoiitiMuetl  use  of  foods  low  in  fat. 
Many  such  disturbances  cominouly  ycen  with  rickets  are  regarded  by 
some  aft  a  consequence  of  fat-starvation. 

Tn  the  growib  of  l^onc  tlie  fats  play  an  important  role.  The  fatty 
acids  formed  iu  the  iiitrslinc  by  the  sj)litting  u])  of  the  neutral  fats  of 
the  food,  combine  with  the  insoluble  salts  of  lime  and  magnesium  and 
in  this  way,  cliiofly,  these  substances  m^cessary  for  the  growth  of  the 
skeleton  are  absorbed.  Normal  bony  development,  therefore,  suffers  if 
the  food  is  low  in  fat. 

The  unabsorbed  fats  have  a  distinct  value  in  preserving  the  proper 
consistency  of  the  f;pcal  mass.  Wliile  neither  the  proteids  of  milk  nor 
the  milk  sugar  a]ii>eara  as  Kuch  in  the  stoob  of  the  nuitiing  infant,  fat  is 
abundant.  It  forms  normally  from  U»  to  lo  per  ct*nt  of  the  dry  sub- 
stance of  the  stool.    The  amount  furnished  to  the  infant  is,  therefore. 
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fori^iiloraMy  in  excess  nf  the  Tiee<ls  ni  tlu-  UmIv  for  nutrition.  The  use 
•if  \\uti  t'Xcehti  H.M'iii:i  to  be  to  increai't'  Wm  volume  of  the  siool  and  to  keep 
the  mmss  so  soft  as  to  be  L^mtily  expclleil.  Ttii:*  in  readily  appreciated  by 
comparing'  the  stool  uf  a  hcaltliy  ntirsinij  infiinl  reefiving  a  UtoH  contain- 
ing 4  or  45  per  cent  fat  with  that  of  nn  infant  Uh\  npon  diiuted  cow'a 
milk  containing  2  p<*r  cent  fat.  Iri  a  .san*ie,  therefore,  fat  may  be  re- 
rdt-d  ai<  a  natural  laxative. 

'Ha'  amount  *if  fat  re<|uireil  in  infancy  is  relatively  much  greater  than 
in  atlujt  life.  A  well-nourished  nursing  infant  weighing  15  pomulij 
Actually  rt*eeiveji  about  one-half  a«  much  fat  as  is  allowed  in  a  ration  ft>r 
an  adult  dnin^  uKKlcrate  work,  who  weighs  ten  times  as  much. 

While  it  is  evident  from  the  foregojnt;  that  the  fat  re*]uiremonts  of 
the  yonng  child  are  great,  it  must  alf^o  be  rememlx?red  tiiat  in  certain 
conditions  even  the  normal  amount  of  fat  is  badly  borne  and  may  do 
poiitive  harm.  Fats  do  not  readily  fnrm  products!  injurious  to  the  econ- 
omy as  a  consequence  of  imperfwt  fIi^^<'slion.  but  the  amount  given  should 
be  very  greatly  reduced  in  tlu;  following  circumstances:  (1)  All  waiting 
condition;?  depending  ujion  disorder'*  of  digestion,  wiiet!»er  ihw  to  func- 
tional derangement  of  the  stomach,  intestine,  liver,  or  pancreas,  or  to 
dironic  catarrhal  intlanmiations  of  the  stomach  or  intestine;  (2)  all 
acuii*  disonlers  of  digestion  or  acute  inflamninlians  of  the  stomach  or 
intestines;  (3)  all  febrile  conditions^  no  matter  from  wiiut  cause.  A 
failure  to  regard  these  contraindications  is  a  constant  eiourcc  of  trouble 
in  practice. 

In  the  conditions  just  enumerated  the  fata  must  largely  be  replaced 
br  Ihc  carbohydrates,  aa  these  Kubstanccs  are  capable  for  the  time  l)eing 
of  assuming  the  functions  of  the  fats,  and  besid(*s  are  easily  digested  and 
asatmilated.  Such  substitutifm  should  not  bo  continued  too  long,  aa 
serious  results  may  follow.  The  importance  of  fats  in  nutrition  do*?a 
tint  end  with  the  first  year;  they  shoidd  \>e  supplittl  lil»erally  throughout 
childhood  in  the  form  of  cream,  eggs,  butter,  and  eod-Iivcr  oil. 

Carbohydrates. — Altfiough  these,  like  the  fats,  can  not  replace  the 
Ditrogenoiis  waste  of  the  body,  they  are  important  aids  to  the  protoids, 
■nil  in  this  resj>cct  they  are  even  more  valuable  than  the  fats.  The  carbo- 
h>-dr«(es  are  partly  convertc*!  into  fats,  and  may  thus  increase  the  body- 
woght.  They  arc  capable  of  replacing  the  fat-waste  of  the  body.  They 
axe  one  of  the  moct  im|>ortaut  sources  of  animal  heat. 

Carljohydratc^  are  the  most  abundant  of  the  solid  elements  of  the 
food,  although  they  form  a  smaller  percentage  of  the  entire  quantity  of 
fftod  in  infancy  than  in  adult  life.  The  soluble  carbohydrates  which  are 
ii*C<I  aa  foods  for  children  are  milk  sugar,  cane  sugar,  and  maltose. 
Sitsr«!  all  of  thcM'  are  eonvertwl  by  digosti(>n  into  glucose  they  are  to  a 
certain  degree  interchangeable.  In  selecting  milk  sugar  as  the  chief 
carbohydrate  for  the  first  year,  we  are  following  Nature,  for  this  is  what 
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is  furnished  in  the  milk  of  all  mammals.  Milk  sugar  has  a  decided  ad- 
vantage in  not  fermenting  with  the  common  varieties  of  yeast  present 
in  the  stomach,  as  do  both  maltose  and  cane  sugar.  Like  the  other 
sugars,  however,  milk  sugar  does  readily  undergo  fermentation  in  the 
intestine  by  the  action  of  bacteria. 

The  ability  of  tiie  young  infant  to  digest  starches  is  relatively  feeble, 
although  this  power  does  exist  to  some  degree  even  from  birth;  but  the 
greater  part  of  the  carbohydrates  rtMjuired  should  be  furnislic*tl  in  the 
form  of  sugars.  To  infants  of  six  monllis  and  over,  starches  may  advan- 
tageously be  added  to  the  diet,  and  after  the  iirst  year  the  quantity  may 
be  considerably  increased.  But  in  whatever  form  or  quantity  used  thor- 
ough cooking  is  indispensable.  Insufficient  cooking  is  responsible  for 
much  of  the  starch  indigestion  seen  in  young  children. 

The  advantages  of  the  carbohydrates  as  foods  depend  upon  their  easy 
digestibility.  The  transformation  of  any  of  the  sugars  into  glucose  is  a 
relatively  slight  chemical  change,  when  compared  with  that  which  is 
necessary  in  the  fats  or  proteids  before  they  can  be  absorbed. 

The  carbohydrates  are  at  a  great  disadvantage  on  account  of  the  readi- 
ness with  which  they  undergo  fermentation  in  different  parts  of  tlie 
alimentary  tract.  To  such  fermentations  are  due  many  of  the  symptoms 
seen  in  the  common  functional  disorders  of  digestion. 

A  diet  consisting  too  exclusively  of  carbohydrates  leads  often  to  a 
rapid  increase  in  weight,  but  it  is  not  accompaniiid  by  a  proportionate 
increase  in  strength.  Tnfants  so  fed  liave  hut  little  resistance,  and  many 
of  them  become  rachitic.  The  easy  digestion  of  a  food  consisting  chiefly 
of  solul)Ie  carI»oliydrates,  and  the  rapidity  with  which  children  so  fed 
gain  in  Mciglit,  lead  to  a  great  misapprehension  in  regard  to  their  value 
as  foods.  The  ultimate  results  of  such  one-sided  feeding,  if  long  con- 
tinued, are  almost  invariably  disastrous. 

In  building  up  the  cells  of  the  body  the  proteids  are  first  in  impor- 
tance, the  carbohydrates  second,  and  the  fats  third.  In  the  production  of 
animal  heat  the  fats  come  first»  the  carbohydrates  second;  practically  the 
proteids  sliould  never  l>e  called  u[)on  for  this  purpose.  In  a  proper  diet, 
all  of  these  elements  are  represented. 

Mineral  Salts. — These  arc  relatively  of  greater  importance  in  infancy 
than  in  later  life,  because  of  the  rapid  development  of  the  skeleton  dur- 
ing infancy  and  early  childhood.  The  most  important  for  this  purpose 
are  the  [diosphales  of  lime  and  magnesium.  These  are  furnished  in 
abundance  both  in  woman's  and  cow's  milk.  Tliese  salts  are  also  neces- 
sary for  cell  growth.  Other  inorganic  salts  furnish  the  elements  from 
which  the  mineral  constituents  of  the  blood  and  digestive  fluids  are 
formcMl.  and  still  others  facilitate  absorption,  excretion,  and  secretion. 

Water. — The  food  of  all  young  mammals  consists  of  from  eighty  to 
ninety  j)er  cent  of  water.    This  is  ni-edetl  for  the  solution  of  certain  parts 
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if  the  food,  such  at;  Ihe  rtiignr.  the  salts,  and  some  of  the  proteidi?,  and  for 
le  suspension  of  the  other  proteids  and  the  cinulsitied  fat.  All  the  food 
\s  thus  di»6olved  or  very  finely  divided  so  as  to  be  more  readily  aetud  upon 
by  the  fivble  digestive  organs  of  the  infant.  Water  is  neede<l  also  in 
Iar;je  qnautities  for  the  rapid  elimination  of  the  waste  of  the  body.  In 
[proportion  to  its  weight,  an  average  infant  during  the  firirt  year  requires 
|»1k>uL  live  times  as  niueh  water  us  an  aduH.  During  tfie  time  when  the 
t*hild  is  upon  an  entirely  Huid  diet,  llie  addition  of  much  water  other  than 
tliat  supplied  by  the  food  is  unnecessary ;  !>nt  when  the  number  of  feed- 
[ings  becomes  less  frequent,  and  solid  firad  is  given  in  larger  quantities, 
iwater  should  be  given  freely  bttweeu  the  fcetlings  at  all  seasons,  but 
[e&pecially  in  the  summer. 

Caloric  Valuei. — The  different  foodstulfs  have  dilTerent  caloric  values : 

One  ^nun  of  fat yicMa  D'Soaluries. 

"        *"       "  cnrbohyd  rates "     J'l       " 

"   protdds. "      4  1 

It  ifi  important  that  these  caloric  values  should  Le  considered  in  the 
dietary. 


CIIAI'TfUJ    II. 
WOMAN'S  MILK. 


Woman's  milk  is  the  ideal  infant-food.  A  thorough  knowleilge  of 
it-*  character,  exact  composition,  and  variations  is  indisp<'nsal»lt'.  for  upon 
this  knowledge  are  haseil  all  our  rules  for  the  preparation  of  foods  used 
as  substitutes  for  woman's  milk  when  this  can  not  be  obtained, 

WomanV  milk  is  a  secretion  of  the  mammary  glands  and  not  a  mere 
transudation  from  the  blood-vessels;  although  under  abnormal  conditions 
it  may  partake  more  of  the  character  of  a  transudation  than  a  secretion. 
A  few  drops  may  be  squeezed  from  the  breasts  before  parturition:  gen- 
erailv  speaking,  however,  it  is  only  present  after  delivery.  During  the 
irst  two  days  the  secretion  is  scanty.  ITsually  upon  the  third  or  fourth 
(ay  it  bocomoA  well  rstaldished.  although  it  may  br  delayed  until  the 
fifth  or  sixth  day.  During  the  perio<l  of  lactation,  milk  is  constantly 
fonned  in  the  mammary  glands,  but  the  process  is  more  active  while  the 
[ffhild  is  at  the  brea-t. 

Phyiical  Characters. — Woman's  milk  is  of  a  bluish-white  colour  and 
quite  «weel  to  the  taste.     When  freshly  drawn  its  reaction  is  ampho- 
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teric  to  littmt«.  or  siifrhfly  ariil  In  phonnlphthnloin.  The  specific  pravify 
varies  iH'twtion  \02ti  and  10;jt».  llie  livt-ra^i'  buiii^  1  031  at  itO"  V.  On 
the  adiiition  of  acetic  acid  only  a  slight  coaj^ulation  is  seen,  this  being 
in  the  form  of  small  flocoiili.  niid  never  in  large  masses  as-  is  the  case  in 
cow's  milk.  Microscopically,  Llu^rc  are  seen  ^eat  numbers  of  fat-glohuUs 
nearly  nniforni  in  size  and  some  granular  rnatter.  Occasionally  Ihcro 
are  present  (Epithelial  cells  from  the  milk-duL-ts  or  from  the  nipple. 

Colostrum. — The  H?crotion  of  the  first  three  or  four  days  differs  quite 
markedly  from  the  later  milk.  To  this  the  name  colostrum  has  been 
given.    It  is  of  a  deep  yellow  colour,  which  is  chiefly  due  to  the  colostrum- 
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corpuscles.  It  is  not  .so  pweet  aB  1he  later  milk.  It  has  a  sperifir  grivity 
of  I  O'M)  to  1  1110.  a  strnn;jly  alkaline  reaction,  and  is  coajjulateil  into 
solid  masses  by  lieat,  and  f?ometiines  coa^'ulales  spontaneously.  It  is  very 
rich  in  proteids  and  in  salts.  Microscopically  the  fat-glohnles  arc  of 
unequal  size,  and  tliere  are  present  larjre  numbers  of  grannlar  bodicri 
known  as  colnstruni-coi'puscles  {Fig.  25,  A).  These  are  four  nr  fiv« 
times  Ihe  size  of  (he  miik-glohiiles  (Fig.  25,  B),  and  they  arc  probably 
epithelial  cells  which  have  undergone  fatty  degeneration. 


Composition  of  Colostrum* 

Proteids. 5-71 

Fat 2  04 

Sugar. 3-74 

SaJt*. 0-38 

Wat*r 88  88 

100  00 


WOMAK>;   M1\A<. 


ISl 


The  colostTum-cnqiuscIeH  arp  very  nhundant  iluriiig  thv  first  ftw  ilays, 
bxit  iiniliT  norma!  conditions  they  are  not  found  after  tho  tenth  or 
twelflii  ilav. 

Daily  (Quantity. — Exact  information  upon  tliis  piiint  is  difficult  to 
obtain.  There  aro  recorded,  liowever,  rxtundcd  (ihsfrvntions  made  with 
g^reat  care  u[Min  eigiit  cases,*  from  which  Himie  deiluctiojis  miiy  safely  be 
drawn.  All  were  healthy  infants,  nursing  exrhinively  and  ^mining  stead- 
ily in  woipht. 

From  (hew?  ohR?rvat ions,  and  otherH  le«s  e.\tend*'d.  Ihc  average  daily 
quantity  of  milk  secreted  under  normal  conditions  of  lieullh  may  be 
a^uiiied  to  be  pretty  nearly  as  follows; 


Appn^xlmately. 

At  Iho  ond  of  ttie  first  week 10  to  18  oz,  (300  tu     rm  grm.). 

Duruitf  Km  second  wet-k 13  L«i  18  oz.  (400  to     550  jjrra,). 

Piiring  the  third  week 14  Ut  2-1  o/.  (430  to     720  jrnn.). 

During  Ihe  fourth  week l«  to  20  u/..  (500  tn     8(K)  grm,). 

From  the  fifth  lo  the  thirtwuth  week., .  20  to  34  oz.  (800  to  1.030  grm.). 

Prom  the  fourth  to  the  sixth  looiith 24  to  38  oz.  (730  to  1.150  grm.^ 

Prom  the  sixth  to  the  ninth  month 30  lo  40  os.  (000  to  1,;320  grm.). 


I  It  will  \te  noted  that  tlie  aiii'Miiit  increasei*  very  rapidly  up  to  about 

the  eighth  week,  and  after  this  much  more  slowly.    The  amount  of  milk 

•Haelincr's  cows  (Jalirb.  f.  Kiuderh..  xv.23;  xxi.  314).  Cose  I.  Poroalo;  birth- 
weight  7  pounds  14  ounces  (li.lfJO  j^'mminey).  First  ww?k,  lost  1^  ounce  (45  gmmmes); 
%SUtr  this  guineU  steadily  during  the  twenty-three  week**  of  otiserviition ;  from  M'ormd 
to  ninth  week,  average  weekly  gain  «  ounces  ('341  grumme**);  from  tenth  U^  eighteenth 
woek,  averagn  gtiin  4)  ounces  (138  gramme.-^);  from  nineteenth  to  twenty-third  week, 
»ver»e(^  gain  4  nunot^  (130  grammes);  weight  at  the  end  of  twenty-third  week,  14| 
piMiod^  <0.6no  graiiinie^). 

Cas^  11.  Male:  birtli-weighl  6)  pounds (2,050  gramnier<).  I<ri«4S,  first  week. 3 ounces 
(90  grammrfl);  after  this  gBineil  steiulily  during  the  eleven  weeks  of  ottscrvatinn  ;  from 
v«x>tid  U>  elevent  h  week,  nvcrago  weekly  gain  7^  ounces  (214  grammes) ;  weight  al  end 
of  ricrenlh  week,  II  pounds  2  ounces  (5,045  grammes). 

r»w  III.  Femtile:  hirth-weight  3  pounds  9  ounces  (1.020  grammes).  Gain,  first 
wrrk,  \\  ounre(45  grammep);  during  the  suc**eeding  twenty-one  wn-ksof  olirtervat ion, 
%rvTiig«  weekly  gain  5  ounces  (141  grammes);  weight  at  the  end  of  twenty-sevuad 
wwk,  to  p<iunds  3  oum-os  (4.620  grammes). 

I*BDre*4  ca"w  (Thesi*,  Paris,  IKHD).  Female ;  birth-weight  8  pounds  18  ounces  (4,000 
graratnes);  I<h»h,  first  week,  8  ounce*  (225  grammes);  after  this  gainetl  st«tulily  during 
tbr  nine  week*  of  observation,  on  an  average  9j  ounces  (268  grtunmei))  weekly;  at  the 
aul  of  ninth  week,  weight  13  [HMinds  3|  ounces  (0.000  grammes). 

Ahlfeld's  ra!»e  (Deutsch.  Ztschr.  t  Prakt  Med.,  1878).  Birth-weight  7  pounds  14 
umew*  (3.100  grammes),  Ob«erratioDS  continued  from  fourth  to  thirtieth  week.  Dur- 
Inf  llrst  ten  wet'ks,  averm^  weekly  gain  5}  ounces  (161  grammes):  from  eleventh  to 
Iwrntieth  we*k,  7i  oum'es(214  grammes);  from  twenty-first  to  thirtieth  week.  6  ounces 
(168  grammes);  at  the  end  of  the  thirtieth  week,  weight  18  pounds  9^  ounces  (8,435 

I  Pe«r  (Jahrb,  f.  Ktnderh.,  xlii,  195).    Three  coses. 


NUTRITION. 

varies  also  with  the  demamls  of  Ihe  child  in  a  very  striking  way.  Tlifil 
(jiiantitie^  incniioiiod  caii  nut  hi*  taki-n  as  an  absolute  ^iiide  an  to  the 
amount  of  foinl  to  be  given  to  botth^fed  infants.  Hivast  rnllk  contains 
an  avt'nijrt'  "f  twelve  por  crnt  sulid;;;  whilo  the  modi  li  cut  inn  of  cow'ft 
milk  be8t  suited  to  the  early  uionths  uontaiuH  only  from  nine  to  eleven 
per  cent  solidn.  For  this  periotl,  therefore,  somewliat  larger  quantities 
are  nee<h*il  ttuin  of  breast  milk. 

A  i'i>ni[)ariM)n  of  the  daily  anujuni  of  milk  taken  with  the  weight  of 
the  child  at  the  different  periojls,  showed  that  both  during  the  early  and 
tilt'  hitt'i'  periods  the  larger  chiUlrcn  tiMik  not  only  more  milk.  Imt  eon- 
Hiderubly  more  in  proiKirLi^tn  to  llii'ir  body-weight  Ihua  did  tlie  smaller 
ones.  This  hannonizes  with  the  common  observation  that  small  children 
are  much  more;  likely  to  be  ovorfed  than  large*  ones, 

'I'he  average  (pmiitity  taken  at  one  uurwiug  by  iive  of  the  children 
previously  meutiontHl  was  as  follows : 

Appmxlmatfljr. 

During  the  first  week |  to  I4  oz.    (18  to    45  gn")- 

During  I  he  sfcniul  week 1    to  3    ox.    (30  lo    90  prm.). 

1  hiring  ihtr  Ihinl  week 1^  to  4    ojt.    {45  to  120  grni.). 

During  llio  fnnrlh  week 1^  to  4^  ox.    (45  to  140  gmi.). 

From  the  tifUi  to  Uie  seventh  irwk 2    to  5    ox.    (54  tn  150  gnu.). 

From  the  eighth  to  the  eleventh  week. ...  2^  to  5)  07,.    (75  to  160  grm.). 

During:  the  fuurth  month a    to  5    or.    (9U  to  180  grin.). 

During  the  fifth  iiionLh. Si  to  6i  oz.  (110  lo  200  grm.). 

During  the  sixth  month 4    to  7    ox.  (120  to  220  grm.). 


before  nntl  after  every  nurving  <luring  ihe  entire  jieriod  of  observation.    The  following 
tiible  gives  iu  a  condensed  form  the  daily  quantity  of  milk  in  these 


Tno. 


Ut  dny 

3d  day 

*1  dav 

4th  day 

5lh  day 

6th  day 

7l)»  day   

Averag*.'  *2<l  we«'k 

Average  3d  week 

Average  4th  week. . . . 

Average  5th  week 

Average  6(h  week.. . . 

Average  7th  week 

Average  8th  week.. . . 
Average  9th  week. . . 
Average  10th  In  13lh  week. 
Average  14th  to  17th  week. 
Average  18th  tu  23d  week.. 
Average  24th  to  30th  week 


Hwthnvr'ii 

Haehnvr'a 

lBtCSM>. 

iMctuw. 

Omnom. 

UnmniH. 

IHI 

75 

176 

135 

285 

825 

430 

295 

360 

2U() 

874 

340 

423 

350 

4«7 

423 

550 

468 

5U4 

5.11 

(W3 

501 

740 

361 

880 

8.S1 

835 

73«» 

706 

665 

Tflfl 

807 

870 

ad  CAM* 


20 
45 
70 
90 
124 
136 
150 
229 
314 
379 
447 
472 
526 
508 
584 
600 
673 
709 
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Ahlff-Wl 

t-MMf 

eaae. 

UraouMB, 

*"-~ 

is5 

23S 

400 

475 

500 

550 

rjo 

810 

576 

044 

655 

978 

791 

l.OSU 

811 

1.024 

845 

1.085 

810 

889 

968 

.... 

t,029 

.... 

t44{ 

s 
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lietvcen  the  HniiU  mcntiomtl  llic  greater  nuiulier  of  cases  will  uii- 
dtiubtedly  fall.  The  ooiouul  takc^n  at  one  tiiut*  is,  however,  mfxlitiLiI 
hy  ihe  frequency  of  nursing,  anil  is  therefnre  n<»t  so  ^o<>*i  «  pnjfh*  to  th« 
amount  of  food  r«|iiirtHl,  a^  is  t\\v  (jnantity  taken  in  twenty-four  hours, 

Compoftition. — Many  of  ihe  older  aiinlyncs  of  milk  gave  erroneous  re- 
suj(*  because  of  imporfeot  methods  of  examination.  According  to  the 
most  recent  analyses  of  PfeitTer.  Koenig.  l>H*d^,  Harrington,  Adrianee, 
and  others,  the  compoBition  of  human  milk  id  as  follows: 


NomuU  ftTemice. 

Common  lieatUijr  vwialloM. 

K»l , 

IWmL 

4*U0 
7  IK) 

rso 

0-20 
87  30 

:t  (N)  to  5*00 

Sttgur 

Protcidft. 

6  ilO   "    7-00 

roo  *'  2'j."5 

Salu        

OMK    "    0*25 

W^ler 

89-82   "85-50 

10000 

10000     100-00 

In  the  older  analyBca,  the  percentage  of  proteid^  is  almost  invariably 
too  high  and  the  jsugar  too  low. 

The  milk  varies  in  comiHisitiiui  HoineM'hat  with  the  period  of  lacta- 
tion. That  of  the  colostrum  periwl  i.s  high  in  proteids  and  salts  and 
low  in  sugar.  By  the  end  of  the  second  week  all  these  elements  have 
usually  reached  their  normal  averagi^s.  After  this  time  until  near  the 
end  of  lactation  the  regular  variations  are  slight.  However,  there  is 
according  to  Adriance.  a  slow  but  steady  fall  in  the  proteids  atid 
lifi  and  a  very  slight  rise  in  the  sugar,  while  the  fat  is  scarcely  alFtxHt'd 
at  all. 

ProiruU. — The  proteids  are  as  yet  imperfectly  undorstoml.  The 
important  on<*s  art.?  casein  and  laetalbumin;  others,  lactoghihuliu  ami 
lactoprot«'in,  are  also  doscrilH^l.  The  casein  is  in  susjiension  by  virtue  of 
the  presence  of  lime  phosphate  in  the  milk,  with  which  it  is  probably  in 
combination.  It  coagulates  only  slightly  M'ith  rennet,  while  acetic  acid 
produces  a  loose  floce\iU*nt  pr»vi|»ilale.  The  laetalbumin  r*.*siM»il»le«  the 
Mrnim-albumin  of  the  hltKHl.  (Mn'mists  are  by  no  means  agret-d  in  regard 
to  the  proportion  of  the  different  proteids  present  in  milk.  I^aetalbuiiiin 
extito  in  woman's  milk  in  much  larger  amount  than  in  cow's  milk,  and 
it  ia  more  abundant  than  the  casein,  tht*  proportion  of  the  two  being, 
according  to  Koenig.  about  as  five  to  four. 

The  total  proteids  of  normal  milk  are  iwuallv  from  one  to  two  per 
cent.  In  abnormal  sf)ecimens  the  variations  are  from  tt  7  to  4  *>  per  cent. 
The  proteids  are  highest  in  the  milk  of  the  first  few  days;  after  the  first 
month  they  vary  but  little  until  toward  the  close  of  lactation,  when  iho 
amount  falls  very  markallv. 


134 


NUTRITION. 


Fat — This  exists  id  the  form  of  minute  globnles,  which  are  held  in 
a  gUte  of  permanent  emulsion  by  the  albuminous  solution  in  which  they 
are  sus|)ende(l.  The  fat  of  womanV  milk  is  chiefly  made  up  of  the  neu- 
tral fats — palmitinc,  eteanne,  ami  oleine;  there  are  also  fimal!  quantities 
of  the  fatty  acids,  but  these  are  much  less  than  in  cow's  milk.  Like  the 
proteids,  the  proportion  of  fat  ia  subject  to  wide  variations,  4  per  ct^nt 
l>ein^  taken  aw  the  normal  average.  In  a  wries  of  thirty-four  analv.-^ea 
made  for  me  at  the  laboratory  of  the  College  of  Physicians  and  Surgeons, 
ihe  fat  varied  l)etween  11?  and  6  (JG  per  cent.  The  highest  percenlage 
I  iiave  known  was  10  91,  In  fort^'-three  analyses  by  Leeds,  the  variationa 
were  between  2  11  and  6  89  per  cent.  The  proportion  is  very  little 
affected  by  the  period  of  lactation. 

Sugar. — The  sugar  is  in  complete  solution.  Its  proportion  ia  nearly 
constant,  the  average  being  seven  per  cent.  The  nrdinary  variations  are 
usually  within  the  limits  of  fi  and  7  per  cent.  The  sugar  being  so  im- 
portant an  a  hcat-prmhtcing  element.  Nature  has  wisely  provided  that 
this  shall  be  the  ni'ti^t  constant  ingredient  of  the  milk.  The  amount  of 
sugar  is  smallest  in  the  uiilk  of  the  first  week;  after  the  first  month, 
however,  the  variations  are  slight. 

Saitit. — The  average  proporlicm  of  inorganic  salts  is  0*30  per  cent,  or 
a  little  more  than  one-fourth  that  of  cow's  milk. 

With  the  exception  of  calcium  phosphate  neuHy  nil  the  Milts  are  in 
solution.  The  n»i!k  of  (he  first  few  days  is  very  rich  in  salts;  after  the 
first  month  (he  variations  are  slight  but  show  a  gradual  fall  in  the  quan- 
tity present.* 

The  Examination  of  Milk. — The  exact  composition  of  human  milk  Ia 
to-be  detennined  only  by  a  complete  chemical  analysis.  There  are,  how- 
ever, many  variations  in  composition  which  t)ie  physician  may  readily 
ascertain  for  himself  by  simple  iiu'lho<Is  of  examination. 

The  quantity  of  milk  secreted  by  the  breasts  may  he  estimated  by  the 
quantify  which  may  he  drawn  by  a  hrcast-fiunip,  although  this  is  not  a 
very  rclialih*  U^t.  If  the  child  nurses  habitually  forty  or  fifty  minutes, 
the  probuhilities  are  very  atroug  that  the  quantity  of  milk  is  small.  If 
the  breasts  at  nursing  time  are  full,  hard,  and  tense,  the  supply  is  prol»- 
ably  abundant.  If  the  breasts  arc  soft  and  flabby,  ami  appear  to  fill  only 
while  the  child  is  nursing,  it  is  almost  cerfaiu  that  the  quantity  is  small. 
Tlie  most  relial>le  of  all  tests  is  weighing  the  infant  before  and  after 
nursing,  upon  an  accurate  pair  of  scales,  sufllci(*ntly  sensitive  to  indicate 
hidf-ouuces.  Two  or  three  weighings  will  suf^ce  lo  show  conclusively 
whether  an  infant  at  three  months,  for  instance,  is  getting  habitually 
four  or  five,  or  only  one  or  two  ounces  at  a  nursing. 

The  reaction  of  woman's  milk  even  when   freshly  drawn  is  rarely 


*  Bungc's  Analysis  is  given  on  p*ge  150. 
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alkaline,  \yeing  amphoteric  to  lilTnu;!,  or  slighlty  ni'ul  to  mnrc  ilolicate 
IpMs  (phcnolphthalein). 

The  spfn/ic  tjrarity  may  lie  taken  with  any  small  hydromoter  ^rmlu- 
•U-d  from  I  010  to  1  040  (Fig.  eti,  A). 
The  specific  gravity  ia  lowered  by  the 
fat,  hut  increased  hy  tlie  other  solida. 
Ari  ordinary  urinometor  will  aiit^wer 
every  purpose,  the  only  difficulty  be- 
in^  the  quantity  which  jh  required  tt) 
tloat  the  instrutuont. 

Microscopical  txaminaiion. — Tlie 
microBcope  reveals  the  presence  of  fat 
gli^buh*^.  coh>stnim-corpuscleft,  blood, 
pus,  epithelium,  and  granular  mat- 
ter. Cotostrura-corfiuscleH  are  abnor- 
ninl  after  the  twelfth  clay;  pus  and 
blood  are  always  abnormal.  The 
presence  of  any  of  these  elements 
necesaitates  the  suspension  of  nurs- 
ing, at  U'aiit  temporarily.  But  little 
importance  caii  be  attached  to  the  wize 
and  appearance  of  the  fat  globules  as 
affecting  the  nutritive  properties  of 
the  milk. 

The  detenninatton  of  fat. — The 
simplest  method  is  by  the  cream- 
gauge  (Fig.  20.  B).  lU  results  are 
only  approximate,  but  in  most  cases 
tfuflicicntly  accurate  for  clinical  pur- 
pof^cit.  The  tul>e  is  tilled  to  the  zero 
mark  with  fresh  milk,  which  stands,  corked,  at  a  room  tcniperatun?  for 
twenty- four  hours,  when  the  percentage  of  cream  is  read  off.  The  ratio 
of  this  to  the  fat  is  approximately  five  to  three;  thus  5  per  cent  cream 
indicates  3  per  cent  fat,  etc. 

For  an  accurate  determination  the  best  ready  method  is  the  mo<lill- 
cation  by  Lewi  •  of  the  l^efTman  and  Beam  test  for  cow's  milk.  This 
ia  a  centrifugal  test  requiring  special  tul>es. 

Sugar, — The  proportion  of  8ugar  is  so  nearly  constant  that  it  may  be 
ignored  in  clinical  examinations. 

Proipidst. — Clinical  methods  for  the  estimation  of  the  proteids  are  not 
altogether  satisfactory.    The  one  giving  the  best  results  is  that  in  which 


A  3 

Kio.  !i6. — AppanitUM  for  cxuuinatlon  of 
wotnairn  milk. 

The  AUthorV  Uotoinetor  and  cream-gingft. 


•  Lewi's  methoil  is  as  follows : 

(t)  PUoe  Id  the  milk  flask  3^  c.c.  of  womvi's  milk  iiieaaar«d  in  »  special  ffrsduated 
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the  proteiils  arc  precipitated  Uy  a  solution  of  phosphotungstic  and  hydro- 
('hlorJL'  arids  iu  tlu'  Hsbat-h  tuUc^  the  piTreiitagea  hiw^  read  olt  after 
>Iaiidi!ig  twonty-fniir  hours.*  We  may  also  form  an  approximate  idea 
of  the  protcids  from  a  knowledge  of  the  specific  gravity  and  tlie  per- 
centage of  fat,  if  we  regard  the  sugar  and  salts  a^  e^mHtant,  or  so  nearly 
80  a.s  not  to  afTert  the  spe<'ific  gravity.  We  mny  thus  (h-tennine  wlu'lher 
they  are  greatly  in  excess  or  ver>'  low.  which,  after  all,  is  the  important 
thing.  The  s]>ecitic  gravity  will  then  vnry  directly  with  the  proportion 
ttf  j)roteid!i.  and  inversely  witli  the  ))roportion  of  fat — i.e.,  liigli  protoids, 
high  speeiiic  gravity;  high  fat,  low  spvriHc  gravity.  The  application  of 
this  princij)Ie  will  be  peen  by  reference  to  ihe  accompanying  tahle.f 

Woman's  Milk. 


SpeetflcjtraTitTn^  F. 


Averatfc , 

Konnal  rurtations. . . 
Normal  THriatiuns... 
Alinormal  v?trialinns. 
Abnornml  vanutioiis. 
Abtiiinuul  VHrialioiis. 
Abuoriiuil  vuriulioua. 


1031 

I -028-1 '020 

l-0!t2 

Low(lwlow  1-02*^). 

Low  (lu-low  1  028). 

lli«:li(jiiH)ver(i:W). 
liigli  (ftbove  1  ■  033). 


Oro*m~M  lUHira. 


7% 

Iligh(ttbo7AlOir>. 

II.K'h. 


.Pnteids  <calciilat«d). 


1-5^ 

XofidbI  (rich  milk). 

Noriiml  {fuir  inllk). 

Komml  or  slij^litlr  l*eiow. 

Very  low  (very  ixwr  milk). 

V«ry  tiigli(very  ru-li  ruilk). 

Normal  (ur  aearly  so). 


'^ 
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».  27. — Tubes  Utr  ilfttTmuiiuif 
the  tat  ill  milk.  A,  KttK*'>ckV 
tubo  Tor  cow  H  milk  :  B.  ]/e«ri^ft 
motlitli<iilian  for  woinaii'ft  milk. 
lS«e  tL\m  pftjre  147  i. 


Avi'fim>,  N'ew  York. 
llar<.'h,  itm. 


pipctlc;  (2)  rnrefiilly  rinse  llic  pipclto  and  mid  tlio 
same  qiiaittity  of  Milphiirir:  Hcid  (.'.  P.  of  sjK'oific 
prnviLy  l*f*30.  The  itciil  shituld  t>e  ikldM  blouly.HnJ 
tnixt'd  with  tlu*  milk  by  gently  rutuliag  the  tlu-sk. 
The  colour  turns  lo  a  very  dark  brown  from  Itie 
oxidation  of  the  stij^ar  and  proteids;  0)  now  ndtl 
0*<S  r.o,  of  A  mixture  of  pfpial  (tarts  of  fufwl  oil  and 
str«iii^  hydrochloric  acid;  (4)  aiJd  suflluienl  of  a 
mixture  of  the  samo  sulphuric  acid  and  water, 
erjual  parity  to  bring  the  level  of  the  fluid  wvll  up 
info  the  m-ck  of  the  fl»L«-k :  (5)  centriftigu  for  three 
iiT  four  minutes.  The  percentape  of  fat  is  now  reail 
•  'ff,  i-m-h  onc-tcnth  gradation  in  the  neck  of  the 
fla.sk  representing  0"3  per  cent  of  fat  in  the  speci- 
men of  milk. 

This  l^ost  has  b«;n  modified  by  omitting  the 
1  adililion  of  Kirong  sulphuric  acid — the  ^leoond  step 

j|j  »"  the  test — and  Ui  \he  third  step,  ainyl  alenhnl 

"■^^  is  fiul«?titut«<l  for  fusel  oiL  These  reagrnls  are 
much  safer  of  nuuiipnlation  and  meet  all  the  in- 
dications. 

•  For  (lescription  see  Buggs,  Johns  Hopkiiis 
Hospital  Bulletin,  No.  187,  Octolwr,  1906. 

f  The  aiithor'ii  ap[>Mratu<)  may  be  obtained  from 
Rimer  &  Amend,  Eighteenth  Street  and  Thinl 
For  a  fuller  discusision  of  the  subjeoL,8ee  Archives  of  Pffidiatrics, 
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Any  specimen  taken  for  cxarninfttiim  should  be  cither  the  middle  por- 
fion  of  the  milk — i.e.,  after  numii^  two-or  three  miiiulec; — t>r,  better, 
tho  entire  quantity  from  one  breast,  since  the  coijipnsition  of  the  milk 
will  ditTer  very  much  according  to  the  time  when  it  is  drawn.  Tlie  first 
milk  is  slightly  richer  in  proteids  and  iinieli  poorer  in  fat.  Tlie  la^t 
drawn  from  the  breastH  is  low  in  proteidf  and  high  in  fat.  The  following 
analv^H  from  Forster  illustrate  these  differences: 


Ftrat  porUon. 

S«oood  portioo. 

Ttkird  portion. 

F«t^ 

1-71 
113 

2-77 
0tt4 

PhcmL 

5-51 

Frataids 

0'71 

# 


Conditions  Affecting  the  Composition  of  Woman's  Milk. — The  age  of 
the  nurse. — This  has  no  constant  inHiience.  Oilier  things  being  w^ual, 
tlie  milk  of  very  young  wimien.  a!ul  al^o  of  those  over  ihirty-tive  yeara 
of  age,  is  likely  to  be  lower  in  fat  than  that  of  women  between  twenty 
and  tliirty-five  years. 

Number  of  pregnancies. — Adriance  found  that  the  average  milk  of 
;?3  primipani*  and  '2^  multipani\  ln^tb  taken  at  the  third  monlh,  showed 
the  following  differences:  The  milk  of  the  primipanu  was  higher  in  fat 
(4  Oti  against  3(57)   and  in  proleids  (1*61  against  1  35),  but  a  little 

er  in  sugar  ((>-52  against  (i  K5). 

Acute  i7/«fvw. —  In  the  nmjority  of  ca«es  of  aeule  illnrss  (if  a  iiiiri<>r 
charseter  and  of  short  duration  there  in  no  perreplilile  effect  npon  the 
milk.  In  the  acute  fdtrile  disoHst's  of  a  severe  Ivjm'  the  r|uantity  of  milk 
t«  rwlnced.  the  fat  is  low.  and  tfie  pmleids  are  upt  in  be  high.  In  si.»]ttic 
ctHkdilinns  haeleria  may  appear  in  tlie  nnlk. 

MrnMrtuttion. — The  effect  of  this  is  exeot'dingly  variable,  depending 
much  upon  the  individual  and  the  ca-^e  of  menstruation. 

The  nature  of  the  ehang<'s  in  milk  sometimes  produeeil  by  inenstnia- 
t'u%n  in  illustrated  by  the  following  case  taken  from  Hotch: 


8»ooad  lUy  of  men- 

BtruAtloD.      BoweU 

of  child  Knim. 

BeTen  d«yH  After 
m«o«ru«tloD. 
BowvIb  rvg^uUr. 

Fnrty  rIajrH  nftmr  m«a- 
atnurtfon.    ChUil 
gaining  rnpidljr. 

rwL 

1-87 
6- 10 

2  78 
0  15 

8oeo 

203 

«r,5 

a-13 

0  15 
8916 

rtoMM. 
2-74 

Hooar 

6-f^ 

ss^^ 

0-9« 

grmmr. 

Oil 

■CLr 

89  79 

From  okser^'ations  ujion  KS.'i  cas«'fi,  Meyer  noted  disluri)ances  in  the 
child  in  over  one-half  the  number.  My  own  experience  accords  rather 
with  that  of  Pfeiffer  and  Schlichter.  who  consider  it  quite  exceptional  for 
tlie  child    to   Ik*   visibly   uffwttHl.      Schlichter   made  ohsei-vntion-s    upon 
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infants  during  233  monstnml  davs,  nntiti^  the  condition  nf  the  stools 
and  digcstitm  botli  before  and  afti^r  incnslniation.  In  ninety  per  cent  of 
the  ca-*Gij  there  was  no  perceptible  influence.  In  only  eight  per  cent 
were  the  stools  tmd,  and  in  only  three  per  cent  waa  there  disturbaucc 
of  the  stomach  with  v^niiting. 

At  the  present  time  sufficient  observations  have  not  been  made  to  show 
whether  the  differences  noted  in  llio  case  cited  alM»ve — low  fat  und  high 
proteids — are  the  rule  where  disturbances  are  produced  during  nienstnia- 
tion.  Monti's  examinations  lead  him  to  the  conclusion  that  the  fat  is 
not  constantly  afTectcd.  It  is  safe  to  say  that  the  changes  are  not  uni- 
form, and  that  in  very  many  cas*^  nnuc  nf  importance  are  produced  by 
menstruation. 

Difi. — The  fat  and  (he  proteids  of  the  milk  arc  much  influenced  by 
diet,  the  sugar  hut  very  little.  The  fat  is  increased  by  a  rlict  made  up 
largely  of  nitrogenous  foixl,  meat,  eggs,  animal  broths,  etc, ;  it  is  reduced 
by  stopping  th(»se  artich»s  and  substituting  vegetables  and  farinaceous 
food.  The  proteids  are  increased  by  overfeeding  and  also  by  too  little 
exercise.  Starvation  lowers  the  fat  and  pomelinu's  also  the  proteids; 
the  latter  may,  however,  be  increa^^cd  but  altered  in  character.  All  Huida 
tend  to  increase  the  quantity  of  milk.  Alcohol  in  the  form  of  malted 
drinks,  and  nialt  extracts  increase  the  ^juantity  of  milk  and  the  amount 
of  fat.  The  ctTecl  of  alcohol  upon  llie  proteids  is  not  constant,  but  they 
are  usually  increased.  The  following  table  gives  the  result  of  analyses 
of  the  milk  of  two  women  observnl  in  the  New  York  Infant  Asylum 
before,  while  taking,  and  after  taking  an  alcoholic  extract  of  malt: 


WiUiout  malL 

n. 

After  takioK  Hoz.  malt 
daily  ri>r  lOdayi. 

ra. 

No  malt  for  T  dajra. 

Case  I: 

F»t 

1  74 
1  98 

702 
0-20 

tl3 
1  57 
711 
0-19 

8-88 
1-58 
7-43 

017 

2-75 
8-»4 
6-77 
017 

S-41 

Proteids. 

3-95 

SugAr 

6-.M» 

Sa  ts        

019 

Case  11: 

Fat 

1*70 

Proteids.        

136 

SugHT , 

6-04 

.Salts 

01*^ 

The  child  of  Case  I  gaine^l  one  ounce  and  a  half  during  The  four  days 
preceding  the  first  analysis;  that  of  Case  II  did  not  gain  at  all.  During 
the  ten  days  while  taking  the  malt,  the  first  child  gained  twelve  ounces. 
the  second  child  eight  ounces.  During  the  seven  days  after  the  malt 
was  discontinued,  the  first  child  gained  eight  ounces,  the  second  child 
one  ounce.  There  was  a  notable  increase  in  the  quantity  of  milk  in  both 
cas4»s  while  taking  the  malt. 
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T!»e  nursing  woman  shouM  havo  u  gunt-roiis  diet  of  sirnpl^^  food,  iuiel 
should  drink  largely  of  milk  or  gruela  made  with  milk.  Tho  did  should 
be  a  varied  one,  not  excessive  in  nitrogpnotis  fornl  nar  in  Te-zetuhlojt.  All 
."^tad;*  and  highly  >ea.«oni'd  disho,s  shouhl  bo  avoideil,  not  so  mueh  heeause 
they  up«?t  theehild,  althouplt  tliirt  may  luippon,  as  heoause  they  are  likely 
to  disturb  the  digestion  of  the  nurse.  Nearly  all  the  common  vegetables 
and  fruits  in  season  may  be  allowed  in  moderation.  Stmiig  tea  and  eo(T«»e 
fihould  be  prohibited,  although  weak  tea  or  ootTee  may  be  allowed,  each 
but  onee  a  day.  Cocoa  is  less  ohjeetionable  than  either  tea  or  coffee.  In 
addition  to  her  regular  meals  the  nurse  shoidd  have  milk  or  gruel  at  bed- 
time. The  diet  should  in  nil  cast^  be  ailaptid  to  her  digesition.  The 
bowels  should  move  daily,  by  the  use  of  la^ativea  if  necessary.  Great 
harm  often  resultn  from  overfeeding  with  Jti^  eonsecjuent  indigestion. 
The  regular  use  of  alcoholic  l>everages  tthould  l>e  forliiildrn. 

Drugit, — The  elimination  of  drugs  through  the  milk  is  somewhat  un- 
certain and  variable;  few  of  those  popularly  supposed  to  affect  the  child 
through  the  milk  really  do  so.  (Jiven  in  full  doses^  belladonna  regularly 
appears  in  the  milk.  Opium  does  not  do  bo  constantly;  but  when  the 
milk  is  poor,  enough  may  be  excreted  to  prmluce  serious  aymptoms,  and, 
in  infants  a  few  days  old,  even  to  i-au-w  death.  The  iodides  and  bromides 
when  long  administeretl  may  be  eliminated  in  suflicient  (juantity  to  pro- 
duce their  constitutional  effects  in  the  tliihl.  Mercury  does  not  appear 
regularly,  but  only  after  prolnn^fd  use,  and  then  in  variable  quantity. 
Most  of  the  saline  cathartics,  arsenic,  and  the  salicylates  are  occasionally 
found  in  the  milk.  Alc«»hol  may  seriou,>jly  disturb  the  child  if  taken  in 
considerable  quantities  by  a  nurse,  aUhoug!i  its  elimination  through  the 
milk  ii  doubtful. 

pregnancy. — The  milk  of  pregnant  women  is  generally  small  in  quan- 
tity and  poor  in  quality,  especially  in  fat.     (See  Weaning.) 

Bacteria, — Under  normal  conditions  woman's  niilk  may  contain  a  few 
bacteria.  They  are  chietly  cocci  derive<l  from  the  external  milk  ducts 
and  are  of  no  importance.  In  suppurative  inflammation  of  the  mam- 
laary  gland,  numerous  bacteria  may  U*  found  in  the  milk;  also  in  some 
ewes  of  puerjjcral  sepsis.  Tulwrele  bacilli  have  been  demoustrated  by 
Bogcr  and  Gamier  in  the  milk  of  a  woman  with  advanced  tuberculosis, 
but  ordinarily  they  are  not  present  unless  the  gland  is  the  seat  of  the 
disease. 

The  eJiminadon  of  aniiioTxn  and  othrr  proteciive  subslancrs  by  the 
mUk, — The  immunity  of  nursing  infants  to  most  of  the  contagious  dis- 
eases has  long  hc*m  noted,  but  until  recently  little  understood.  Roger 
has  published  (Revue  dc  Med.,  May,  1900)  a  striking  instance  in  point. 
In  a  single  year  there  were  admitted  to  a  hospital  3G  nursing  mothers 
suffering  from  contagious  dii^eaiJes:  15  had  measles;  19  scarlet  fever; 
]  diphtheria;  1  mumps.     In  no  case  did  an  infant  contract  the  disease 
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alth<*iigl\   nursing  was  continued.      Ariinial   expt*rinu»nis 


havt*  (k'lnanstraUMl  Uu*  cniiiJJaJit  jjrescnti?  of  diplithoria  aiitiln\in  in  ihe 
milk  of  nnniunizi»fl  nnitnalM.  The  Wi<lal  roaotron  luts  Im-^'u  r^htaimxl  with 
Wm  n»i]k  of  tnotluTs  suirurin^  frruu  (yiflmid  iind  vviUi  Ihc  (ilood  nf  tlii'ir 
ln'alliiy  uiirsiug  iiil'anls.  (.'liiiii-al  oi»s<'rvrttii>ns  liki.'  lliat  of  Ho^t^r  woiiM 
seem  to  admit  of  no  olher  explanaliou  than  that  these  infantg  did  not 
take  the  disease  af  ilie  mnlhtrs  Itwuuse  souiething  was  convevcd  to  theni 
through  liio  milk,  whirU  rtindt^rt'd  ihi-ni  iintuune. 

Nen-i/us  im jtroiKwns. — The  eiftft  of  the  nervous  condition  of  a 
woman  u\M>n  htr  milk  soiTi'l:(»n  h  very  slrikinjr.  Hotli  the  <iuuiitity  and 
the  composition  i\i  tlie  niilk  are  tnarkedly  fimn;rt\l  )\y  many  diJToiriu 
nervouK  imifri'S.'.ions.  Fright,  grief,  passicm  or  any  jrreat  excitenieiU  may 
entirely  arrest  the  •Si'crelion,  or  if  not  arrested  Ihe  luilk  may  l)e  so  alterud 
in  composition  as  to  make  the  child  acutely  ill.  Worry,  auxiely,  fatigue, 
or  prnlongcd  ncrvnus  .strain  may  t^"  aUcr  the  milk  »ts  to  cause  it  to  disa;;'rv'«» 
with  a  child  who  Imd  previout^ly  thrived  well  upon  it.  It  is  the  nervous 
condition  of  the  iootl»er  more  than  anything  else  which  determines  her 
success  or  failure  as  a  nur^*e.  The  nervous  factor  is  of  far  greater  im]>or- 
tance  than  thi*  dii't.  If  a  mother  would  nurse  sueeestsfully,  she  must 
have  j)lcnty  of  rest,  and  sleep,  keep  her  mind  free  from  nnnec-essary 
worries,  avoid  soriul  f'nt:aj:eriients,  and  K-iid  Ji  simple,  regular,  natural  lift'. 
Unless  she  can  and  will  do  lld^;  sucuessful  nursing  v.nix  hardly  be  expeetod. 

The  nature  of  tho  changes  produced  in  milk  by  nervous  disturbances 
in  llu'  mother  arc  as  yet  little  ijnderstomJ.  Some  infants  are  so  pro- 
foundly aM'eclcd  us  to  suggest  the  dcvelupnient  of  toNic  snlislanecs  in  the 
milk.  The  milk  of  the  tired  and  worried  mother  is  nearly  always  low 
in  fat  while  the  prnteids  are  usually  high,  possibly  at  the  same  time 
alterwi  iu  their  composition. 

COWS  MILK, 

Tlie  only  one  nf  the  lower  animals  whose  milk  is  practically  available 
for  iofiuit  fiM'tling  is  the  ctiw.  t'owV  milk  being  our  main  rfliam-e  in 
the  artificial  flooding  of  infants  and  the  staple  fof)d  of  nearly  all  young 
children,  it  f<dlows  that  everything  ri'lating  to  its  prn<luction  ancl  han- 
dling is  important.  The  practising  physician  shoubl  therefore  famil- 
iarize himself  with  the  nuiin  facts  regarding  the  production  and  handling 
of  milk  according  to  modern  nicthr>ds,  fiince  no  one  can  do  more  than 
he  to  etiui'ute  public  opinion  in  these  matters,  and  so  to  improve  the 
milk  supply  of  llu^  conirnunity.  Only  an  outline  of  the  snbjwt  can  he 
presented  here.  For  more  minute  knowledge  the  reader  is  referred  to 
special  works  upon  the  suhjVrt.* 

•Convenient  works  for  a  physioimi's  uso  iirc  Riclimond's  Dairy  Chomistry;  Conn's 
Bnotcria  in  Milk  and  '\{s  VvfM\\\vl-^\  Aikiimii*ti  Milk,  lU  Nature  and  Conipotiit  ion,  Block, 
Loniion,  IftfiO;  Kiisseirs  Oulliiios  of  Dairy  BoeLerioIogy,  189U;  and  Belcher's  Cle»in 
Milk,  Hardy  Publishing  Co.,  New  York. 
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e«»senfia]  conditions  U*  Uv  fnliiMcil  in  rnw'n  milk  which  i.s  to 
Us  usvtl  Hff  a  food  for  infanl-s  autl  voiiiig  chiUirea  are:  (1)  Fn't^hncss; 
(?)  it  should  contain  no  preservatives;  (3)  it  ftliould  be  from  healthy 
animaU,  free  froui  tuljerciilofis  or  other  (aini ;  {4)  it  plioui<i  he  cleaii; 
(5)  it  should  not  hi?  tkiinmed  or  othyrwis^e  faltiilied;  (<i)  it  t^hould  con- 
tain no  pathogenic  oriranisras ;  (7)  the  number  of  other  organisms  should 
not  be  ejKcessive.  It  is  also  der<irahle  for  purposes  of  infant  fee<ling  that 
the  composition  of  the  milk,  partieiilarly  the  pen-enta^^e  of  fat,  sliouhl  he 
known,  and  that  the  milk  Bhould  be  as  nearly  uniform  as  poswihle  from 
day  to  day  and  at  ditferent  seasons  of  the  year.  Mixed  or  henl  milk  ia 
therefore  !o  be  prefernil  to  that  from  a  single  animal,  since  it  is  subject 
lo  fewer  variations.  The  common  varit^tiea  or  "grade  cows"  should  be 
chosen  rather  than  highly  hrefl  animals,  if  for  no  other  reason,  because 
they  are  more  hardy,  lei^s  nuhjivt  to  disease,  and  less  susceptible  to  oilier 
inrtucnces  which  might  affect  the  milk. 

As  ordinarily  hanillcil,  milk  should  be  used  before  it  is  twenty-four 
hours  old;  after  this  time  fermentative  changes  occur  very  rapidly,  and 
such  milk  can  not  in  pumnver  be  used  with  safety  for  young  ihihlren. 
Milk  may  be  safe  when  more  than  twenty-four  hours  old  provided 
special  precautions  are  taken  regarding  cleanliness  in  pi-odueing  and 
handling  it,  and  special  care  in  keeping  it  constantly  at  a  temperature 
below  50"  F. 

Fr«;ervatives  are  very  often  addeil.  particularly  in  hot  weather,  by 
unwrupulous  dealers  to  retard  the  souring  of  milk,  in  onler  then»by  to 
avoid  the  ni-cessity  and  expense  of  ]irof>er  icing.  Fonmrty  boric  or  sali- 
cylic acid  were,  and  recently  formaldehyd  has  bt»en  largely  em))loy«l  f»ir 
this  purpose. 

Micro-org'aniinia  in  Uilk. — Most  of  the  common  bacteria  grow  read- 
ily in  milk,  and  tlie  eomiitions  under  which  it  in  proiluced  and  handli^l 
rwider  it  liable  to  contamination  in  n»any  ways. 

1,  Disease  in  the  cow. —  From  disease  of  the  udder  streptococci  or 
other  pyogenic  germs  nmy  enti*r  llie  milk  in  such  numbers  as  to  excite 
a<'ute  gastro-enteritis  in  a  child.  Othi-r  diseases  which  may  possibly  be 
comnmnicated  from  the  cow  are  anthrax,  the  **  foot-and-mouth  ''  disease-, 
and  tuberculosis.  Jn  the  State  of  New  York  it  is  estimaled  that  7  per 
cent  of  the  cows  are  tuberculous.  Pearson  and  Kavenel  estimate  the 
proportion  in  Pennsylvania  at  IS  or  3  per  cent,  while  Marshall  slates 
tliat  from  10  to  iJo  per  cent  of  the  Eastern  dairy  cattle  are  tuberculous. 
The  i>est  veterinarians  regard  tuberculosis  as  steadily  increasing  among 
cattle  in  the  United  Slates,  particularly  in  the  Eastern  Statee.  Of  the 
cattle  slaughtered  in  Ijondou.  25  per  cent  are  stated  to  Ik*  tuberculous. 
Unleflg  the  process  is  advanced  or  the  udder  is  the  S4»at  of  disease,  very 
many  tulierculous  cows  do  not  have  tul)erele  bacilli  in  their  milk.  One 
£ng]i£h  writer  (Eastes)  found  tubercle  bacilli  in  11  of  18G  miscella- 
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neuus  specimenB  of  milk  exannned.  For  reasons  given  elsewhere  (vide 
Tuk'r(rul«si8),  I  van  iiut  holievc  tlie  danger  of  at-quiriug  tuberculosis 
(hrougfi  milk  as  great  as  some  havtf  represented.  We  need  furtlier  data 
l)efore  we  cun  say  positively  how  oftt'n  human  tui)ereulosirf  is  ac'(]uircd 
from  eows;  uh.suhile  pronf  Ixnn^  nlino,st  inipobHihle  and  the  rejH)rU'd  eatics 
in  wliieh  sueh  transniirti^ion  sL-emed  highly  probable  being  still  few.  For 
tile  presL-nt  milk  mucjl  be  riigardcil  ha  one  of  the  possible  sources  of  tnlwr- 
I'uloiis  irilVrliou.  The  siile  of  milk  from  cowh  i^howin^  evident-e  of  tuber- 
t'ulosi?i  upon  physicul  examiimlioii,  and  from  those  having  luberculosia 
of  the  iiilder  sbtmtd  not  be  permitte*!,  Wliellii-r  we  should  go  furtlier  and 
i.'.\elude  also  the  milk  of  every  cow  wiiicii  reairtn  to  the  tubereulm  teat 
is  still  iUi  open  (pU'slion. 

*^.  Spt:ci/ic  patkwjtnic  organisms  acvulenlalUj  gaining  acctjss  to  milk, 
— The  role  of  milk  in  the  spread  of  infectious  ditteose  may  be  appreciated 
by  the  fact  that  in  1900  Koher  collecte<l  reeords  of  3.30  outl>reaks 
which  were  traced  to  it.  The  rm*st  important  disease  coiiimuiik'ate<l  in 
this  way  is  typhoid  fever.  In  the  reports  of  11>5  epidemics  collected, 
typhoid  existed  at  the  dairy  in  148  instances;  in  (17  the  milk  was  diluted 
with  infeetul  well-water;  in  7  the  cows  ]>robably  wadt-d  in  i>olluted  water; 
in  84  cases  the  employees  acte<l  a8  nurses,  and  in  10  they  continued  at 
work,  althongh  them.^elves  suffering  from  the  disease:  in  one  ease  it  was 
found  thai   tlie  uiilk-jians  were  washed  with  cloths  used  about  patient^J. 

Next  to  typhoid  the  disease  most  often  spread  throu*rh  milk  is  scarlet 
fever.  A  very  small  percentage  of  the  cases  of  scarlet  fever,  however, 
can  Ik?  tracwl  to  eontaioinatt*il  milk;  but  the  sudden  and  simultaneous 
development  of  a  considerable  nuniber  of  ea^'s  of  this  disease  in  a  com- 
munity, should  lead  one  to  eonsider  the  milk  supjtly  as  a  possible  cause. 
Of  yi)  epidemics  of  scarlet  fever,  tliere  was  disease  at  the  farm  or  dairy 
in  (18;  in  17,  omployw^s  were  themselves  atfetted,  and  in  \y\  they  acted 
as  nurses;  in  G,  persons  conuecle*!  with  tlie  dairy  either  lodged  in  or  had 
visited  infectcnl  houses;  in  2  infection  was  brought  by  cans  or  bottles 
from  the  houses  of  patients;  in  '.\  the  milk  was  storwl  neiir  or  in  the  sick- 
room; in  one  case  milk-utensils  were  wiped  with  an  infecte<l  doth. 

Very  iufretjuently  diphtheria  lias  been  spread  through  milk.  Of  3() 
outbreaks  of  diphtheria  eollected,  there  was  disease  at  the  farm  or  dairy 
in  Ui;  in  ;),  employees  themselves  were  ill.  Twelve  of  tlie  outbreaks 
inehided  in  this  series,  however,  were  of  very  doubtful  character.  Hesides 
these  diseases  mention<'d,  eholera.  dysentery,  and  certain  forms  of  diar- 
rheal diseases  may  probably  be  spread  liy  milk. 

3.  Other  harUria  fuvnd  in  mt/fc.— Tliese  are  chiefly  derived  from  the 
air  of  the  stable,  the  hands  and  elothing  of  the  milker,  and  from  the 
dirt  which  falls  from  the  uililer,  Itelly,  and  tail  of  the  cow  into  the  pail 
during  milking;  very  many  come  from  the  cow's  excreta.  Freeman 
exposed  a  Petri  gelatin-plate  beneath  a  cow's  udder  for  one  minute  dur- 
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ing  milking  and  obtained  4,450  colonies.  The  varieties  of  bacioria  found 
in  fresh  milk  are  many  and  vary  with  locality.  Toward  the  souring 
point  the  great  majority  are  of  two  or  three  varieties  only;  fully  95 
por  cent  at  that  time  belong  to  the  laclic-acid-producing  group.  They 
cause  the  ordinary  souring  of  milk  by  acting  upon  the  milk  ^ugar.  Colon 
bacilli  arc  very  common.  Other  baeteriu  aet  upon  the  milk  proteids, 
inducing  various  fermentative  or  putrefactive  changes;  and  still  ntliers 
liave  a  peptonizing  power.  Of  15  varietic:?  frequently  present  which  were 
studied  by  RusselU  3  l>elonged  to  the  lactic-acid  group,  5  were  peptoniz- 
ing bacteria,  while  7  had  no  recognizaljle  effect  upon  milk. 

Many  of  the  bacteria  are  no  doubt  harmless.  None  have  been  shown 
tn  be  iM'nefieial.  OlherH,  while  not  strictly  speaking  pathogenic,  when 
pretK^nt  in  large  numbers  induce  changes  in  milk  that  ho  impair  it^ 
nutritive  propiTties  as  to  render  it  unfit  for  food,  and  in  su.**cfplible 
infants  may  cause  scrinus  illness.  The  effects  of  bacterial  contamina- 
tion of  milk  are  eonsiderciJ  in  the  introductory  chapter  upon  Diarrheal 
Diw;ai*e8. 

The  numbt'r  of  hacter'ut  in  miik. — This  dep«»nds  upon  three  condi- 
tions: (1)  Cleanliness  in  handling;  (2)  temperature;  (3)  age  of  the 
milk.  Hence  the  bacterial  count  becomes  of  the  greatest  value  in  fur- 
nitihing  informalioii  as  to  these  matters,  although  nf  h'ss  importance  in 
regard  to  the  production  of  disease  than  the  nature  of  the  organisms 
present.  The  influence  of  the  different  factors  may  bo  illustrated  by 
Ihe  following  experimcntiJ  made  at  the  laboratory  of  the  New  York 
Health  Department:  A  sample  of  milk  taken  under  good  conditions 
contained  immediately  after  milking  300  bacteria  in  each  drop.  It  was 
coole<l  10  45"  F.,  and  kept  at  this  temperature.  After  twenty-four  hours 
it  contained  in  each  drop  only  200  bacteria;  after  forty -eight  hours,  *H10; 
and  after  f«venty-two  hours,  150,(»no.  The  milk  curdlwl  on  the  sixth 
day.  Another  wimple,  taken  in  a  dirty  Iwirn,  cooled  and  kept  at  52**  F., 
containe<i  at  first  2.000  bacteria  in  each  drop;  in  twenty-four  hours, 
6,000;  in  forty-eight  hours,  245,000;  in  eeventy-twn  hours,  HJ, 500,000. 
The  milk  rurdlwl  on  the  fourth  day.  Tlie  influence  of  temperature  alone 
upon  the  multiplication  of  bacteria  in  milk  is  well  shown  by  the  follow- 
ing ejtperiment:  Four  samples  of  the  same  milk  were  kept  at  different 
temperatures  for  twenty-four  hours  and  eijual  quantities  were  then 
plated;  No.  I  was  kept  at  60"  F.  and  showe<l  131,:i40  colonies;  No.  II 
was  kept  at  55°  F.  and  showed  67,170;  Xo.  Ill  was  kept  at  50"  F.  and 
•Iiuwed  1,362;  No,  IV  was  kept  at  lo*"  F.  and  showed  448. 

The  ability  of  milk  to  resist  the  growth  of  bacteria  for  a  certain  time 
is  indicated  by  these  and  many  other  experiments.  Exactly  to  what  this 
in  due  is  not  quite  clear.  There  seems,  however,  to  be  Hltle  doubt  that 
milk,  in  common  willi  other  animal  fluids,  possesses  certain  bactericidal 
properties  which  render  it  stable  for  a  limited  time,  which  are  soon  ex- 
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haiKstod  if  llie  tenipi'ralnre  is  allowed  to  rise,  liut  which  assist  materially 
in  its  preservation  during  Ihe  Iir:it  twenty-four  hours. 

The  number  of  hat-toria  iii  cream  ia  nearly  always  far  greater  than 
in  milk.  C'rt'ani  is  usiuiMy  mtuh  oUUt  than  milk  at  the  time  of  delivery. 
HuddlesSou's  investigutions  of  the  cream  :*upplie<i  to  New  York  City  le<l 
him  to  the  conclusion  that  most  of  the  cream  was  seventy-two  hours  old 
when  it  reached  the  consumer.  The  consistency  of  much  of  the  heavy 
cream  so  p(»pular  witli  many  is  ohtainwl  with  age  and  is  largely  the  result 
of  hacterial  growth.  Freeman'H  experiments  with  gravity  crcflra  showed 
tJiat  the  bacteria  were  3Uf)  times  as  numerous  in  tlie  cream  as  in  the 
milk  left  behind,  the  Imrtcrin  Ik'in^  a]tparently  carried  uji  with  the  fat 
globules.  Both  these  fact*  emphasize  the  necessity  of  the  greatest  care 
with  rcfen?nce  to  cream  ami  indicate  one  great  advantage  of  centrifugal 
cream,  that  it  can  Ix'  markrtul  at  least  twcnty-fmir  hours  earlier  than 
gravity  cream, 

A  baclfriologirni  standard  for  pure  milk. — Much  discussion  has  arisen 
of  late,  especially  amrmg  dilTcTcnt  milk  commissions  of  physicians,  re- 
garding the  pofisibility  of  estahlisliing  some  such  standard.  One  com- 
mission re<iuires  thai  the  milk  shall  not  have  more  than  lo,tH)0  bacteria 
in  each  cubic  centimetre;  another  (ixes  the  limit  at  30,000.  llethods  of 
cultivating  and  c(uintin;j  the  back-ria  of  milk  are  by  no  means  uniform, 
and  it  is  often  quite  impossible  to  t'ompare  the  figures  of  ditlerent  ob- 
servers, l>ecau«e  not  nil  the  conditions  were  the  samo.  Wc  are  not  yet 
ready  to  fix  a  standanl.  For  milk  sold  in  cnns  10n,0tJ0  to  the  cubic 
4'ejilimelre  may  be  considered  good,  for  bottled  milk  luiytliing  under 
30,000  is  good,  and  an  average  under  10.000  is  exccMnlingly  good;  the 
i*mnt  in  all  cases  l>eing  made  at  the  time  the  milk  is  ottered  for  sale. 

Tim  reports  made  by  the  bacteriologist  of  one  of  the  \ew  Y«)rk  milk 
rommissinns  show  that  hy  Ihe  most  careful  handling  the  number  of  bac- 
teria *  may  be  kept  at  an  average  of  a  little  more  tlian  5,000  bacteria  in 
each  cubic  ceulimetre  at  the  time  when  it  is  delivered  to  customers.  The 
bottb^l  milk  frorti  single  high-<'lass  dairies  iisimMy  ranges  from  10,000 
to  100,000  under  the  same  conditions.  Milk  from  mixed  dairies  deliv- 
ered in  cans  ranges  from  100,000  to  40,,000,0<iO.  the  latter  being  often 
n^ached  in  verv  hot  summer  weather. 


•  To  arnoinplish  such  a  result  oerlain  special  precautions  were  obaerved ;  the  mont 
important  were  the  following :  The  stables  had  cement  floors  to  ailniit  of  ready  flushing 
with  a  hoflo ;  no  liay,  straw,  or  fodJer  were  kept  in  the  stabl«*( ;  shavinf^  were  used  for 
bedding ;  the  cows  were  carefully  in'^wincd  every  day  and  not  fed  until  after  they  were 
milked;  a  few  minutes  before  milking  the  loose  dirt  wa5  remorcd  from  the  udders 
with  a  damp  cloth.  The  milkers  wore  sterilixed  coats  and  caps,  and  washed  their 
hands  before  milking  each  cow:  all  bottle?,  pails,  etc..  wore  sterilized  with  live  steam, 
the  paiU  just  before  uMnf;.  The  milk  waa  immediately  removed  to  the  milk-houae, 
where  it  was  strained,  mixed,  cooled  to  38*^  F.,  bottled  and  sealed — all  within  twenty 
minutes  from  the  time  it  left  the  cows. 
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The  mfans  of^Tetvding  pathntjenic  harterin,  and  of  chechlng  the 
spread  of  contagions  dUea,He^  through  milk. — Hules  are  readily  deducible 
from  a  study  of  the  records  of  liow  milk  has  usually  been  infected. 

1.  No  jKTHon  sufTcring  from,  or  in  mntiiet  wilh  n  jx-rsdn  puffering 
from,  a  conlugious  disease  .should  enter  a  dairy  building  or  in  tiny  way 
come  in  eontaet  with  the  milk  or  milk-utenHilw;  especially  should  this 
rule  be  enforced  in  the  case  of  diphth*'ria,  scarlot  and  typhoid  fevers. 

2.  Milk  should  not  Kl*  haJidU**!  in  or  near  dwellings,  privies,  or  sta- 
bles; cans  and  paiU  shiMild  he  washed  only  at  the  dairy,  and  after  ordi- 
nary cleansing  they  sliould  he  washi-d  in  boiling  water  or  sterilized  with 
live  steam.  Es^jKicial  attention  sliouhl  Ik*  given  to  nnlk-b4>ttles  which 
have  hetm  in  infected  rooms.  The  hands  of  the  milker  tshouJd  invariably 
be  carefully  washtnl  just  before  milking. 

3.  Dairies  should  lie  subject  to  regular  city  or  state  inspection.  Milk 
from  cows  showing  phy^iral  evidence  of  tuh*»rcu]osis  shoidd  l)e  excluded; 
also  that  froii»  animals  which  are  in  any  way  sick  or  are  suffering  from 
disease  of  the  udder  should  not  be  UAcd. 

4.  In  all  epidemics  of  contagious  disease,  both  large  and  small,  tl»e 
milk  supply  shouhl  l»e  carefully  investigated ;  and  all  eases  of  such  dis- 
ca^s  in  the  families  of  those  who  prwluce  or  handle  the  milk  should  be 
immediately  reported  and  cln«»ly  followed  up  by  the  authorities. 

Mfaua  of  rcdut'ituj  the  iiumhvr  and  lessenirtg  Ihf  growth  of  havteria 
in  milk. — A  marked  diminution  in  the  number  of  germs  pr^^sent  in  milk, 
a*  it  is  now  handled,  may  he  brought  about  by  attention  to  two  condi- 
tions— cleanlim^s  and  temperatun* — and  the  results  will  U»  directly  in 
pro|x>rlion  to  the  care  bestowed  upon  them. 

Cleanliness  must  have  reference,  in  tlie  first  place,  to  the  cows  them- 
selves. Since  most  of  the  germs  in  milk  come  from  the  cows,  it  is  impor- 
tant that  the  lielly,  udder,  and  tail  should  Ite  cleansed  l»efore  milking,  to 
prevent  droppings  into  tlie  pail.  The  parts  should  l>e  wi|x'd  with  a  dry  or 
damp  cloth.  Milking  should  be  dnnr  out  nf  doors  or  in  a  dean,  spt-cial 
shed;  if  in  the  stable,  this  should  be  clean.  No  y\Yy  fiwldor  should  be  fed 
and  no  sweeping  done,  nor  anything  else  to  raise  a  dust,  just  t)ef(»re  milk- 
ing. The  milker's  hands  should  Ih?  carefully  washed  and  dry,  not  moist- 
ened with  milk,  as  is  sometiuics  done.  Milk  pails  and  fan;-  should  be 
washed,  as  slated  al»ove,  and  always  dried  upsiile  down,  remaining  in  this 
position  until  asiHl.  Pails  with  a  small  opening  partially  protected  by 
a  hoo<I  shoubl  l»e  use<l  to  lessen  the  contamination  with  dirt  from  the 
cows  durmg  milking.  All  sieves  and  straining  cloths  should  be  ster- 
ilized before  each  using.  Milk  should  be  bottled  at  the  dairy,  and  so 
transported.  When  this  is  not  done  the  milk,  after  cooling,  should  be 
put  into  the  vessel  from  which  it  is  delivenxl;  everv'  time  the  milk  is 
handled,  poure*!  from  one  vessel  into  another,  or  in  any  way  manipu- 
latttd,  tlje  danger  of  contamination  is  increased. 
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As  to  Icmjwrature,  no  point  in  the  care  of  milk  is  more  important 
Mum  the  rapid  lirst  c<x}ling;  as  soon  as  posHJble  after  l>eing  drawn  it 
sliouid  be  cooled  to  at  leatit  50"  F.  ITnU'ss  the  milk  is  taken  at  onc<!  to 
a  milk-house  and  some  of  the  special  forms  of  cooling  apparatus  em- 
ployed, the  cans  should  be  immersed  in  spring  water  having  a  tempera- 
ture below  50°  F.,  or  in  ice-water,  and  remain  at  least  one  hour.  If  a 
temperature  of  50"  F.  is  maintained  during  transportation,  which  is 
quite  possible  if  cans  and  bottles  are  properly  iced,  and  during  subse- 
quent storage,  the  growth  of  bacteria  may  be  so  retarded  that  milk  may 
be  a  safe  food  even  when  forty-eight  hours  old.  If  the  temperature  is 
not  kept  as  low  as  50"  F.  this  result  can  not  be  depended  upon,  and  with 
every  degree  al)ove  that  point  the  increase  in  bacterial  growth  is  very 
marked.  Since  the  number  of  bacteria  increases  so  rapidly  with  the  age 
of  the  milk  after  the  first  twen^'-four  hours,  it  is  of  the  utmost  impor- 
tance that  milk  be  shipped  as  quickly  as  possible  after  it  is  collected. 

A  provision  of  the  Sanitary  Code  of  New  York  city  requires  that  no 
milk  shall  be  sold  having  a  temperature  above  50"  F.  This  ordinance 
has  done  more  than  anything  else  to  improve  the  milk  supply  of  the  city, 
especially  to  insure  proper  icing  during  transportation. 

The  desirable  results  indicated  above  are  to  be  secured,  in  the  first 
place,  by  educating  the  public  to  appreciate,  and  dealers  to  produce,  a 
better  and  cleaner  milk;  secondly,  by  giving  to  the  health  authorities 
of  city  and  state  greater  power  than  heretofore  in  the  matter  of  milk 
inspection;  thirdly,  by  the  formation  of  milk  commissions,*  through 
which  the  physicians  of  a  town  or  city  may  co-operate  to  secure  adequate 
supervision  of  at  least  a  portion  of  the  milk  supply. 

Composition  of  Cow's  Milk. — Except  in  the  percentage  of  fat,  the 
composition  of  mixed  or  herd  milk  varies  but  little,  whatever  the  breed. 
The  fat  is  lowest  in  the  Holsteins,  and  highest  in  the  Jerseys. 


Composition  of  Cow^i 

r  Milk. 

\          Jerseyn. 

Holatelns. 

Avenyre  irood 
herd  milk. 

Fat 

5-6t 

3 '40 
4-84 
3-30 
0-74 
87-57 

400 

Sugar 

Protoids 

1           5-15 

31)1 

4-50 
a  60 

Salts. 

0-74 

0*75 

Water 

84-5il 

87*25 

1        UJOOO 

Total 

10000 

10000 

In  tlio  lable  the  fiijurrs  for  Jersey  and  Ilolstein  herds  are  the  averages  given  by  the 
New  York  State  Hx[)criii)ent  Station.  'I'lie  legal  requirements  in  New  York  and 
most  of  the  Stati's  are.  fiit.  3  jier  cent;  solids  not  fat,  9  per  cent. 


*The  first  snoh  eommission  in  tlio  Tnitetl  Stales  was  orpinized  in  Newark,  N.  J.,  in 
1893,  largely  through  the  etTorts  of  Dr.  H.  L.  Coit.    It  entered  into  a  eontract  with  a 
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The  figures  given  for  licnl  milk  are  a  little  Inwor  for  the  jirotfuli 
id  a  little  higher  f*>r  tlit?  sugar  than  the  nlilrr  analyses.  It  is  with 
milk  of  such  proportions  that  the  average  physieian  hws  to  do  ia  infant 
feuding.  In  a  poor  niilt;  the  only  important  ditference  to  be  eonsidered 
i»  tliat  the  fat  in  from  0  5  to  1  per  ccmt  lowrr  than  the  average.s  given. 
In  a  rich  Jersey  milk  the  chief  difterence  is  that  the  fat  is  1  to  15  per 
cent  higher  than  tlie  averages;  thore  is  alsn  an  inereai*e  in  tlie  proteids 
and  8iigar  which  ifi  less  important,  hut  should  not  be  ignorwi.  The  vari- 
ations In  the  fat  content  of  milk  are  tlinw  wliich  are  of  most  practical 
importance  to  the  physician.  As  to  the  relative  advantages  of  the  dif- 
firrent  breeds  for  this  purpose,  the  difference  does  not  seem  gntat,  pro- 
videtl  all  are  eqnally  healthy.  Jerseys  and  uH  highly  bred  anirnnls  are 
more  prone  to  serious  disease  and  rainor  disturbances  than  the  hardier 
common  breeds. 

The  Examinatioii  of  Cow's  Milk. — The  application  of  heat  often 
causes  cougulalion  in  milk  which  is  near  the  souring  jioint,  and  also 
in  colostrum  milk.  Both  arc  unfit  for  use.  The  normal  reaclwn  of 
cow^s  milk  i«  amphoteric  or  slightly  acid.  If  strongly  a(!id  it  should 
not  l>e  used;  if  alkaline,  it  is  pretty  certain  that  something  has  been 
added  to  it. 

The  specific  gravity  is  from  lO^S  to  1  t»:W.  If  the  milk  lut-*  U^en 
falsified  by  the  removal  of  cream,  the  specific  gravity  is  raised;  if  adul- 
terated by  (he  addition  of  water,  the  specific  gravity  is  lowernl. 

The  best  of  all  ready  methods  of  determining  fat  are  by  the  Ivcffman 
and  Beam  and  the  Bahi^ock  ttfsU.*  Ry  both  tlu*  fat  is  brought  to  the 
surface  by  \\\v  centrifuge  after  the  addition  of  sulphuric  acid  and  other 
reagentR,  These  tests  are  similar,  but  diiler  in  the  reagents  used.  When 
carefully  made  they  are  verv-  accurate.  For  institutions  such  an  appa- 
ratus is  indispensable;  and  the  composition  of  the  milk  and  the  cream 
lued  can  be  determined  each  day.    The  optical  test  by  mean^  of  Feaer's 


dairyman,  the  terms  of  which  were  that  the  wlm-linn  of  the  cows,  the  details  regarding 
their  UtoA  and  care,  and  the  tiandling  of  the  mitk,  ^nhniild  b«  under  Ihe  8uiH5n'ision  uf 
tb«  Mwlieal  Commission.  All  these  mHUArs  were  In  be  earrietl  out  aeconling  to  the 
moat  improrcil  niethcMls.  The  anintals  were  to  be  subjected  tu  a  regular  ins|)ection  by 
acnm|Mtl<'nt  vct4)rinary  snrgcon :  a  ehcmist  and  bacteriologist  to  be  employed  to  soo 
Utat  the  milk  wjuj  kept  up  to  the  standard  both  as  regards  com[)osition  Hnd  purity.  In 
return,  tlic  milk,  wliir-h  was  to  bo  delivered  only  in  bottles,  was  stamped  with  the 
approval  of  the  c<jmmi»$l<>n  as  "certified  mitk,"  and  »«oM  at  a  slightly  higher  price 
than  onlinary  milk.  This  plan  has  proved  ouiinentlr  suoce^ful  both  from  a  medical 
ami  commrreial  standpoint,  and  has,  with  some  minor  modiflentions,  been  imitated  in 
•«renU  utiier  cities  with  oqually  satisfacU)ry  results.  (See  Arehives  of  Punliatrics, 
1907.  p.  834:  also  Philadelphia  Medical  Journal,  C»ctober  20,  1000.) 

•The  apparatus  fun  be  obtained  of  D.  H.  Hurrell  &  f'o.,  Little  Falls.  N.  Y. 
Tb«  vo»  sold  as  the  **  facile  Junior"  may  l)e  use<l  for  woman's  milk,  urine,  and 
olhar  flaids  as  well  as  (or  cow's  milk,  aud  is  very  cunvouieut  for  phyaioian^j*  usa 
Trie*.  $10. 
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lactoscope  (Fig.  28)  in  a  gootl  one,  and  with  ft  liltfo  oxporience  in  the 
use  of  the  instrument  is  quite  accurate.* 

The  cream-gauge  may  l>e  used  as  for  woman's  milk,  but  it  is  not  to 
l>e  ruliwl  ujxni  uule.ss  the  milk  is  put  into  the  cylinder  soon  after  it  is 
drawn  and  cooled  rapidly  by  being  placed  in  ice-water.  Under  these 
conditioijrf^  if  i\w  reading  is  made  at  the  end  of  eight  or  ten  hours  the 
percentage  of  cream  to  that  of  fat  i&  about  three  to  one.  If  the  milk 
has  been  first  cooled  and  afterward  handled  two 
T       C  or  tliree  times  hefore  the  test  is  made,  tlie  cream 

dffcs  not  rise  regularly,  and  the  aliovc  ratio  is  not 
mainJained. 

A  mirroAcofnral  exnm'tnaium  of  milk  is  of  <H>n- 
siderahli'  impc>rlance,  and  in  cases  where  tlie  char- 
acter of  the  supply  is  questionable  it  may  give 
valuable  informal  ion.  Both  the  cream  and  the 
scdimeiil  slmuld  be  examined.  Not  much  can  be 
learned  from  a  study  of  the  fat  globules,  hut 
among  (hem  may  I»e  found  colostrum  enrpuseles, 
which  are  iisuaHy  jirenent  for  nearly  a  wi.»«'k  after 
calving.  The  sfdiment  is  best  studi^nl  after  cen- 
irifugiug.  It  should  be  examined  for  pus  cells 
and  blood,  and  slaineil  for  bacteria.  A  few  leuco- 
cytes are  alrimsl  invariably  found  in  normal  milk. 
Stokt^s  and  Wegefarth  considur  that  an  average  of 
more  than  five  in  each  field  examintnl  with  an  oil- 
immersion  lens  should  be  reganlnl  as  abnormal, 
and  such  milk  excluded.  The  most  fre<]\ient  source 
of  pus  cells  in  numbers  is  inflammation  of  the 
udder.  Pus  cells  may  l>e  associated  with  a  stringy 
mucus  as  muco-pus.  Bbwid  may  also  result  from 
iulbiniuiation  of  the  udder,  sometimes  from  trau- 
matism. 

Where  pus  cells  are  present  the  specimen  should 
be  examined  for  bacteria.  Any  of  the  ordinary 
pyogenic  cocci  may  be  found.  Streptococci  were  found  by  Hastes  in 
75  per  cent  of  ISO  specimens  examined,  although  in  most  of  these  the 
numlw»r  was  so  small  that  no  symptoms  were  produced.  He  cites  one 
instance  where  symptoms  were  caused.  Woodward  has  reported  a  strik- 
ing example  where  a  family  of  five  children  were  all  made  seriously  ill 
with  vomiting  ami  rollai)se  after  taking  milk  which  was  found  bv  him 
to  contain  large  numln^rs  of  streptococci.  These  eases  are  probably  not 
very  rare.     In  staining  milk  for  tubercle  bacilli  it  shoidd  be  remem- 
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Ikt^nI  tliat  tlic  hacilli  fountl  an*,  a-*  a  rule,  shnrler  ihnu  (hose  fournl  in 
liuniun  sputum. 

At  tilt*  pH'srnt  iiino  it  is  iinpnssihlo  to  lay  liovvn  ili-tinitt'  rules  as  to 
what  microficopical  iiiulings  justify  one  in  condemuinir  a  ^ample  of  milk ; 
but  whenever  pus  cells,  mufo-pus,  blooil,  or  streptococci  are  at  all  nu- 
nierouK,  the  milk  shniihl  he  rc^mnierj  as  unlit  for  food  and  a  thorough 
in»ip(X'lion  of  the  herd  f^hoiild  lie  iiiiide. 

The  Differences  between  Cow's  Milk  and  Woman's  Milk, — Oow'a 
■Xriilk  is  nion-  opai^iie  than  wninairs  milk,  iillliou^^h  the  latter  may  contain 
the  larger  proportion  of  fat.  This  opacity  is  due  to  Uic  large  proportion 
of  calcium  phcsphute  with  which  the  casein  is  erinihincd. 

The  rfartinn  of  cow's  milk  soon  after  it  Is  drawn  Uh*oit»ps  acid.  It 
i^  almost  invariaUly  found  so  unless  some  alkali  has  U'cn  addeil.  Woni- 
anV  niilk  is  distinctly  less  acid. 

The  sprcific  gravity  and  total  solids  in  the  two  milks  are  about  the 
same. 

Tl»e  sufjnr  of  botli  cow's  and  woman's  milk  is  identical  in  composi- 
tion; it  is  lactase  in  solution.  The  dilterence  in  amount  is  considerable. 
Cow's  milk  usually  has  4  5  per  cent,  whdc  wnmairs  milk  usually  has 
from  0  to  t  per  ct*nt. 

The  greater  part  of  the  fat  of  cow's  milk  is  neutral  fat,  as  in  woman's 
milk;  cow's  milk,  however,  contains  in  addition  mueli  larger  quantities 
of  the  voliilile  falty  acids  than  d*M*s  wonuinV  milk. 

The  proii'iih  of  cow's  milk  are  not  only  two  ami  a  half  limes  as 
abundant  as  those  of  woman's  milk,  but  they  show  marked  differences 
in  characler. 

Onr  knowledge  of  the  proteids  both  of  cow's  milk  and  woman's  milk 
i«  still  very  imperfect.  The  separation  of  the  ditTerent  proteids  is  diffi- 
j«u!t,  and  for  this  reason  chemists  are  by  no  means  agri^]  as  to  the  pro- 
urtions  in  which  the  dilTerent  ones  are  present.  It  is  well  eslahlishetl  that 
in  woman**  milk  the  soluble  proteids,  lactalbiuuin,  etc.,  are  in  excess  of 
the  insoIubU'  ea^iein.  Koenig  giving  tl»e  pro]>ortion  as  5  to  4;  in  cow'g 
ilk,  on  the  other  hand,  the  proportion  of  llie  soluble  proteids  is  much 
smaller  than  the  insoluble,  the  latest  writers  giving  the  proportion  as 
1  to  3. 

The  casein*  of  cow's  milk  i?  readily  coagidatcd  by  rennet,  acida, 
and  many  metallic  salts.    The  curd  formed  by  the  gastric  juice  is  tough 


•By  Halibanon  ami  some  other  chemists  the  lenn  c/wfinoj/cn  is  given  to  this 
protoid  M  It  »xist^  in  milk.  Wiii^n  Lhiit  Ih  acted  upon  br  rennet  it  splits  up  into  two 
0ub«Uoo«s:  One,  the  finn,  insoluble  coagulum  to  which  only  the  term  easein  is 
^plied:  the  othpr,  a  soluble  proteid  which  is  known  n^  whcy-proteid ;  this  is  pres- 
ent in  tmt  Rmall  Amount.  Those  who  use  the  term  casein  In  desiiirnate  the  proteid 
ftN  ft  f%\nU  ill  milk  refer  to  the  curd  formed  by  the  action  of  rennet  in  the  stomach 
w  pnrriMwt  fi, 
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and  firm  and  dissolves  slowly  hy  i\n»  aclinn  nf  the  digestive  fluids.  Tho 
rH8ein  f»f  woman's  milk  is  not  regularly  eoagiilate<l  by  romicl,  and  only 
i*lightly  and  with  ditiiculty  hy  acids  aud  laelallic!  :ialte.  The  curd  formed 
by  the  gastric  juice  is  bK)t;e  and  Moocufcnt,  and  is  readily  and  completely 
dissolved.  It  is  this  ditTerence  in  the  proteids  which  presents  the  greatest 
diHIculty  in  the  use  of  cow's  milk  for  infant  fcedin*,'. 

lite  inortjiinir  salts  in  cow's  milk  ure  a  littk'  uuire  than  three  times 
a>>  abundant  n»  in  woman's  milk.  The  most  impurlant  dillercjices  in 
the  <'omjKJsitioii  of  these  salts  are  shown  in  the  following  a!mlys<*s: 


Ash  in 

WO  Parts 

of 

Milk  {Bunge). 

Woman^B. 

C3i>ir^ 

Polostfiuiu  uxidti. 

•0703 
•0257 
-0343 
•0065 
0(K)6 
■0469 
•0445 

■1760 

Soiliuui  oxido 

-1110 

Caloium  oiide 

•1590 

Mapnesiu  ni  uxido 

0310 

Ferric  oxiile 

-0003 

Phusipliuric  acid 

1W70 

Chloriiie r 

-1600 

Total 

■23B8 

TWTO 

It  will  Im*  noted  that  cow's  milk  contains  relatively  a  much  larger 
amount  of  cnlcinm  |i]uwphutp  and  a  snifdh'r  arnounL  nf  potasisiura  salts 
and  of  ir(»n  oxide.  The  ash  does  not  aocumuly  represent  the  mineral 
constituents  of  milk.  AlKJiit  8  per  cent  of  the  phosphoric  acid  of  the  ash, 
according  lo  Kichmond,  is  <lerived  frnm  the  ]>!iosphorus  of  the  casein; 
while  the  traces  <>f  siilpluiri*-  and  carlionic  acid  fnund  are  not  true  min- 
eral eonsliturntt  of  milk.  Most  of  the  more  recent  analyses  show  the 
pres4'nce  of  citric  ncid  in  liotli  woman's  and  cow*s  niilk. 

Cow's  milk  always  contains  a  liir;:^o  nunil>fr  of  bacteria,  which  increase 
in  [proportion  to  the  u;;e  of  the  milk;  woman's  milk  is  either  sterile  or 
Contains  hut  a  few  cocci  frrmi  the  milk  duct*. 

Cream. — A  jrreat  misapprehension  exists  as  to  its  composition.  It  is 
often  sjHikcn  of  as  if  it  were  cntirelv  different  from  milk,  it  should 
rather  be  regarded  as  milk  which  contains  an  excess  of  fat. 

Cream  is  obtained  either  by  skimniing — the  gravity  process— or  by 
the  use  (tf  a  centrifugal  machine  known  as  a  separator.  The  latter  pro- 
cess has  the  advantage  in  point  of  time,  as  centrifugal  cream  can  be  put 
upon  the  market  from  twenty-four  to  thirty-six  hours  earlier  than  grav- 
ity croftm.  It  is.  however,  attended  hy  a  slight  disadvantage,  as  it  may 
break  up  mechanically  some  of  the  fat-glohulea,  so  that  after  heating  they 
may  form  a  thin  oily  layer  at  the  top  of  the  bottle. 

The  following  table  gives  the  composition  of  an  average  milk  and  of 
centrifugal  cream  of  ditferent  densities  removed  from  the  same  milk: 
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Wbola 
milk. 


4  00 
4-50 

3*50 
0-75 


8  00 
4*50 
3-40 
0-70 


12  00 
4  30 
8  80 
0-65 


m. 


16*00 
405 
3-SO 
0  00 


IV. 


2000 

805 
0  55 


V. 


40-00 
800 
2-20 
0-45 


TIh'w»  will  be  spoken  of  hereafter  as  8-per-ceut  creain,  T^-pur-cent  cremii. 
l*»-per-eeut  cream,  etc.,  as  iudieaiiug  the  nrnnunt  (»f  fnt  which  lliey 
contain. 

The  [joreentages  of  proteids  ami  sugar  la  tlie  S-  and  12-per-cent 
creams  ure  but  little  lower  than  in  niilk;  in  the  very  rieh  creams  they 
are  Reduced  by  about  one-third. 

It  is  unfortunate  that  no  (Standard  cxi.^ts  as  to  what  bliall  l»e  sold  as 
ereatn.  In  New  York,  cream  sold  may  contain  anywhere  between  8  and 
40  [>er  (Tnt  fat.  The  very  rich,  centrifugal  cream  has  from  35  to  40 
T  cent  fnt;  the  ordinary  centrifugal  rrniiii  Iuik  alwrnt  is  to  *30  per 
!nt.  Moiit  of  the  gravity  cream  sohl  has  from  Ii>  to  VO  |xn*  cent  fat. 
It  ia  possible  to  obtain  from  the  milk  laWratorv  cream  of  any  desired 
|>erei*TitB^e. 

N'one  of  the  methods  for  determining  the  fal  in  milk  i^  applicable 
to  cream,  except  the  Bahcfx^k  or  LetTman  and  Beam  test. 

Top-Milk. — To  secure  a  milk  for  infant  feeding  which  i^  frejsh  and 
at  the  same  time  one  which  contains  an  extra  amount  of  fat,  the  prac- 
tii-e  has  come  largidy  into  vogue  of  using  the  upper  portion — a  third, 
fourth,  or  fifth  from  milk  purclmsed  and  delivered  in  bottles — after  it 
has  stwMl  only  a  few  hours.  To  tins  the  term  "top-milk"  or  "upper- 
milk"  has  l)een  given.  Different  percentages  of  fnt  may  he  obtained  by 
varying  the  amount  removed  and  the  length  of  time  the  milk  ha«  been 
alU>wed  to  stand.  Top-railk  and  thin  cream  are  practically  identical  in 
compopition,  although  they  may  differ  in  freshneaa. 

If  cow's  milk  from  a  mixed  herd  is  put  into  bottles  soon  after  it  is 
drawn  and  rapidly  cooled,  it  will  be  found  that  after  four  hours  the 
upfKT  fnurtb  will  contain  nearly  all  the  fat  that  will  rise  as  cream,  and 
that  th<»  upyM^r  layers  will  have  nearly  the  same  percentage  of  fat  whether 
the  milk  has  stood  for  four  hours,  for  eight  hours,  or  over  night.  This 
h;iM  U-en  demonstrated  in  a  series  of  experiments  made  for  me  by  Messrs. 
rpton  &  Jeffers,  at  the  Walker-Ciordon  Farm  at  iMainsboro.  After  iIk- 
milk  hml  been  standing  under  the  conditions  mrntion(?d.  fat-tests  were 
mtiiU'  with  flie  nitl>co».'k  apparatus  of  the  different  four-ounce  layers  of 
bottled  milk  wiiirh  contalne*!  originally  4  per  cent  of  fat.  The  dif- 
ferent layers  were  carefully  removed  with  a  siphon,  with  the  following 
penult* : 


mm 
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PcreeuU«re  '>f  tM  tn^ 


Upper  4  nz. 
Second  4  oz 
Thini  4  ok. 
Potirtli  4  OS 
Fifth  4  OK. . 


After  ftHif 
houni. 


Attvr  fiKhl 

bi'urs. 


20- SO 
t  ■  51) 
100 


21*25 

0  .Ml 
1-40 

1  00 

100 


Ovpr  niKlit- 


2200 

6  50 

1-m 

0  30 
0  20 


Each  of  (hose  prrrcntatfc*s  ropri'sonts  tlni  avern>:o'*.  oach  test  having 
bet'Ei  repeated  many  limes,  110  diirerent  tests  in  all  liaving  been  made. 
It  will  he  peen  that  after  four  hours  the  coiupnsilion  of  the  separate 
layers  does  not  change  very  much  with  the  period  of  standing.  With 
this  knowledge,  it  bwornes  a  eoinparutively  t^iniple  matter  to  eecure  almost 
any  desired  penMmtn^e  of  fat  tjv  simply  varying  the  niiml>er  of  ouncetj 
removed  from  the  upper  part  of  the  ipiart.* 

Tiiis  will  of  course  not  be  tlie  saute  with  all  milks,  but  will  vary  con- 
siderably acTording  a^  the  supfily  U  frorii  a  ^nnd  tu^rd  of  selected  cattle 
of  mixed  breeds  (average  4  piT  cent  fat),  a  Ji^Ti^Ly  or  Alderney  herd 
{52b  to  5  50  fat),  or  from  widely  seatturwl  farms  Kuch  aa  make  up  the 
general  supply  of  any  large  town  or  city  (3-35  to  3-50  fnl).  It  is  there- 
fore absolutely  neec^ssary  for  the  physician  to  know  with  which  one  of 
these  he  i&  dealing,  if  the  milk  for  infant  feeding  ia  to  be  modifieil  at 
home  from  tliL*  different  hiyers  of  to[)-uiiIk.  Hlore  mistakes  are  made 
just  here  than  nl  any  ntbiT  step  in  Ihis  nictlmd  of  fee<ling. 

The  tables  given  l>elow  are  aufliciently  aeeuraie  for  home  modifica- 
tion, provided  the  fat  percentage  of  the  whole  milk  ii*  known. 

From  4  P^t  cent  Milk, 
Tu  secure  ftpproximntely  a  10$  fat,  remove  the  upper  1 1  uz.,  or  about  one  third. 
«        "  "  ':%    "        "  **     16  "  "     one  hnU. 

From  5-sri  to  5'50  per  cent  (Jerspy)  Milk. 
To  secure  approximately  a  10^  fnt.  remove  the  upjicr  15  oz.,  or  nuarlr  nuu  half. 


84   *• 


"    three  fourths. 


From  ■?'2'5  to  3-50  per  cent  Milk. 

To  secure  approximately  a  10^  fat,  remove  the  upper  8  oz.,  or  about  one  fourth. 
M        u  ..  7^    ....  ..      ]j    u  ..      one  third. 


•A  similar  pUn  nn  a  largp  scalfl  may  he  foUowwl  in  institutions  by  using  an 
appAratiis  knoi^n  as  the  "  Oottley  creamer.''  This  consists  of  a  wooden  tank  lined  with 
motai,  ma<le  of  different  sizes,  holding  two,  four,  or  more  cans  of  milk.  The  cans  hold 
eighteen  quarts,  and  lire  so  eorored  thut  thor  can  l>c  submerged.  The  bottom  of  the 
can  i;)  inidiueil,  and  ut  the  lowest  [Hiint  is  placed  a  faucet.  In  the  side  is  a  g\a»s 
window,  so  that  the  ereani  level  can  be  di»tinutly  seen.  The  cans  are  filletl  and 
placed  in  a  lank  of  icc-watcr;  after  six  or  twelve  hours  the  lower  (mrtion  is  drawn  off 
and  the  upper  creamy  layer  left  behind.  In  this  war  a  cream  of  7  or  10  per  cent  mtf 
btt  oblained.     The  Cooley  creamer  may  be  obtained  at  Bellows  Falls.  Vt. 
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r»e  pnysician  Hiiouta  niaKt'  or  Jiavc  nunie  wiiti  mo  ivaiicoc 
wverul  fat  tc^ls  iif  a  given  milk  f-ii|)f)ly  in  iinler  to  obtain  a  basiis  upon 
which  to  make  hit*  calculationi*,  an*!  alno  of  his  top-milk  to  control  his 
rei*ults.  In  general  it  is  wise  for  one  who  has  niuch  to  do  with  infant 
footling  to  havo  his  palionts  take  milk  from  tho  i^umo  supply  to  socure 
iiniformiiy  in  lii;*  re.'*ult.s. 

In  or  noar  large  cities  it  is  possihlr  to  nhtain  from  the  milk  laljora- 
tories  milk  wilh  any  do.-^irwl  ptTooiiluge  of  fat.  Thi.^i  of  course  greatly 
Hiniplillis  the  whoU*  matter.  How  lop-milk  of  ilifTerent  percentages  is 
u*ed  will  Ik»  considered  under  The  Home  MtMlifuation  of  >Iilk. 

Milk  Stekilization. — Tlie  term  fiifrilizaiwii  is  widely  and  rather 
loosely  ust»fl  to  signify  the  henliiig  of  inilk  frtr  the  destruelion  of  germs. 
It  should,  however,  he  borne  in  mind  that  none  of  the  juethods  commonly 
employed  renders  milk  sterile  in  the  bacteriological  sense  of  the  word. 
What  is  accomplishe<l  is  the  destruction  of  such  pathogenic  germs  as  may 
be  present,  and  from  95  to  DU  i>er  cent  of  the  other  bacteria,  m)  as  to 
retard  for  a  comiiderahle  time  the  ordinary'  fermentative  changes.  The 
presen*ation  of  milk  for  infant  fetvling,  by  boiling  it  in  small  bottles, 
was  advfx-ated  by  Jacobi  many  years  ago. 

The  advantages  of  sterilizing  milk  are  obvious.  When  we  consider 
the  enormous  number  of  bacteria  present  in  cow'«  milk  with  the  usual 
methoiU  of  handling,  and  that  none  of  theiw,  so  far  as  is  now  known* 
are  ailvuntagiN)us,  but  lliat  they  are  freiiuently  the  canst*  of  disease,  it  ift 
not  strange  that  after  its  introduction  by  Soxblet  in  1H8<;  the  practice 
of  hratiiig  milk  us<h1  for  infant  feeiling  was  rapidly  adopte^l  all  over  the 
world.  Following  him,  the  earlier  ex|>eriments  in  sterilization  were  made 
at  21'^"  F.,  usually  continutni  for  an  liour  and  a  half,  and  this  tempera- 
ture i&  still  largely  employed  on  the  Continent  of  Europe.  Even  thia 
does  not  render  milk  safe  for  very  long.  S]Mjres  an*  not  destroyofl,  and 
at  ordinary  room  t<'mperatures  spore-bearing  bacteria  may  soon  develop 
in  such  numlxTs  as  to  make  the  milk  dangerous.  Since  some  of  these 
bacteria  act  ujion  the  milk-proteids  and  not  ufmn  Hie  Hugar,  such  milk 
may  not  Im?  sour,  and  hcuc<'  its  danger  may  not  l»e  nviignised. 

There  are  disadvantages  in  heating  milk.  The  change  in  taste  and 
ihe  constipating  elTects  of  sterilized  niilk  were  soon  noticed  ;  other  altera- 
tions were  not  so  evident  and  have  more  rtvenlly  come  to  be  appreciate*!* 
although  many  of  these  are  not  yet  fully  explainetl.  Some  of  the  lactose 
is  c»)nverte»l  into  caramel,  causing  a  slight  change  in  c*>lour:  the  lactal- 
bumin  is  partially  coagulated,  this  k^ginning  at  KIO"  F.  (tl>°  C.)  ;  the 
casein  is  renderetl  less  eoagulable  by  rennet,  and  api)ears  to  l>e  acted  upon 
more  slowly  both  by  fH'psin  and  trypsin;  Kettger  has  shown  that  when 
milk  is  healwl  alM>vc  1S.'>°  F.  (85°  C.)  a  volatile  sidphide  is  liberated* 
conclusive  evidence  of  a  change  in  the  proteids;  the  organic  phasphorus 
is  changed  into  an  inorganic  phoi^phate;  citric  acid  is  partially  precipi- 
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iAted  as  calcium  citrate,  ami  snmc  lime  salts,  which  are  usually  soluble, 
aro  couvurtotl  into  insoluhU.*  t'oinnomulrt.  8<iiiie  ciuin^os  also  (tccur  in  the 
fat  Moreover,  certain  natural  furiiuiits  in  fresh  milk,  believed  to  be  of 
value  in  iligeslion.  arc  destroyed  by  heat. 

Many  of  these  changes  are  but  ini[)erfectly  understood,  and  some  of 
them  are  doubtless  without  any  injurirnis  effwt  u|»on  nutrition.  There 
ii*,  however,  one  important  cliuioal  reason  for  believing  that  the  nutritive 
pn>}>ertie8  of  milk  are  impaianl  by  heatini^  lo  iV2''  h\ — viz.,  the  ooeur- 
rence  of  ^icuny  in  infants  who  are  L^i  upon  such  milk  for  u  long  tin»e. 
()/  3Ty  cases  of  infantile  scurvy  brought  together  in  Iho  Ueport  of  the 
American  Pa'diatric  Society  in  1898,  »terilizeti  milk  was  the  previous 
diet  in  lOT.  At  least  a  score  such  cases  have  come  under  my  own  notice. 
Again  and  again  cases  of  scurvy  have  been  curkI  by  sinifily  ceasing  to 
sterilize  the  milk. 

Sterilizing  at  Lower  Temperatures. — Pasteurizing  Hilk. — To  obviate 
the  disadvanlages  abrjve  rrferred  to.  the  practice  has  c<»wi(^  largely  into 
use  in  America  of  employing  much  lower  temperatures  for  milk  sterdiza- 
tion,  owing  chietly  to  the  work  of  Freeman  (New  York)  and  Kussell 
(Wisconsin). 

At  fii-st  ItIT"  F.  (75"  tv.)  was  uswl;  subsetpiently.  however,  a  lower 
temperature  was  found  suttieient,  and  150°  to  155"  F.  ((;5°  to  68**  C.) 
are  the  temperatures  which  are  now  generally  einployeil.  These  tempera- 
tures are  muititainitl  from  twenty  to  tliirLy  minutes.  This  is  suflicient 
to  kill  the  bacilli  of  tuberculosis,  di]>bthcria,  and  typhoid  fever,  and 
from  98  lo  !19  8  per  cent  of  all  the  other  bacteria  in  milk.  Most  of 
the  objectionable  dianges  j^rodoced  in  sterilize*!  milk  are  avoided  when 
the  temperature  is  raised  only  to  155°  F.  {GH"  C),  while  it  accomplishes 
the  purpose  for  which  milk  is  heated.  The  advantages  of  this  form  of 
.sterilization  are  theri'fore  obvious.  Rut  spores  are  not  destniyed.  and 
such  milk  rcH|uires  special  handling.  It  should  always  l»e  rapidly  cooled 
and  kept  at  a  low  temperature.  Pasteurized  milk  should  be  usc^  within 
a  few  hours  after  heating;  no  attempt  should  be  nmtle  to  keep  it  mom 
than  twenty-four  Imurs,  even  upon  ice.* 

Pasteurization  vs.  High-temperature  Sterilization. — From  what  has 
alrea<ly  iHten  said  it  would  ap|K'ar  that  the  argument  is  altogether  in 


•Quito  distinct  from  the  process  just  described  is  thnt  known  as  commereial 
ptittteuriuitiim.  In  tliis^  by  )ia»>in^  tiitlk  thr>JUgli  liot  ]H{K'S,  it  is  bentoil  to  teuijieraturvs 
ranging  from  MO  F.  for  sevoml  iniiiiilcs  to  ItiO  F.  for  u  very  brief  period,  usually  for 
5  lo  JtO  amotiijR.  Such  ht-ntinj,'  dostrnys  from  90  to  99  per  rent  of  the  bacteria  orJi- 
narily  fnuml  in  milk.  Acconling  to  the  cxiwrimonts  minie  in  the  laboratory  of  the 
New  York  lleAltli  Dt'parJmcnI.  a  t«mp(>ra1iirc  of  IftO"  K  maintained  for  30  seconds 
under  usual  conditions  kilh  typhoid,  diphtheria,  and  colon  bncilli.  In  a  small  per- 
eeiitttgi'  of  ex|)i'rin)onts  AlKtiit  1  in  !(Mt,IMM*  nf  the*f  hnclcria  withstood  this  oxj^ioaure. 

Uy  this  treatment  (160  for  30  seconds)  the  (;n*iit  majority  of  tubercle  tjHcilli.  which 
are  the  most  resistout  uf  the  bacteria  exciting  ih^Hi^ase  that  arc  fouud  in  milk,  are  eithm" 
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of  pasteurization.  The  lowest  tmipiTature  ami  the  shortest  time 
that  will  suivly  ilt»stroy  the  ohjet'lioiiubte  hacteriu  in  milk  would  scoiii 
to  merit  general  adoption.  Pasteurization,  however,  rt^quires  consider- 
able care,  intelligence,  and  special  ajjparatus;  if  not  properly  done  it 
may  be  worse  than  nothing.  Moreover,  pai^leurizeil  milk  can  not^  in  very 
hot  weather,  be  kept  without  ice  as  long  as 
It  may  be  noeej^sary  to  keep  milk.  Steril- 
ization at  2W  R  (100°  C.)  ig  much 
simpler;  it  may  be  done  with  many  sim- 
ple and  inexpensive  forms  of  upparatus 
or  even  witliout  any  sjMrial  apjiarahis. 
When?  no  ice  is  availalde,  it  is  certainly 
tmlvr  in  hot  weather  than  pasteurization. 
Among  the  p<Kir  of  our  largr  citii^,  in 
Mimrner,  heating  to  21"^°  for  an  hour  is 
to  bv  advised  as  tlie  mt>st  satisfactor}', 
nnd  indHHl  the  only  etTicient,  inelliod  of 
sterilization.  It  sluiuld  not  be  forgotten 
that  the  uhc  of  such  milk  as  the  Bole  diet 
for  a  long  time  in  altende<l  with  a  certain 
amount  of  risk;  and  one  should  always 
b<»  cm  the  wateli  for  tlie  sorL'ne>H  of  the 
legi;  and  the  f^pongy  gnms  that  indicate 
the  !)Oginning  of  scurvy,  as  well  as  for 
the  more  general  pytnptoms  of  nifilnulri- 
tion.    Heating  to  '^l^**  F.  on  two  nr  three 

suceossive  days  is  also  to  be  reeommendtHl  where  milk  must  be  kept  for 
one  or  two  weeks,  as  upon  ocimn  journeys. 

Hethodft  of  Sterilization. — Milk  shoidd  be  sterilized   preferably  in 
small  bottles,  luich  om-  of  which  contains  a  sufRcient  quantity  for  one 
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Fid.  29.— The  Arnold  sUmliMr. 


killed  or  9o  injun.*d  llmt  ihey  cniinol  infect.    On  the  aTemnce  about  iV  <*'  1  pc^  ^^^^ 
survjv^e;  ]00*  for  one  niinuLo  usually  kills  alL 

Thr  [tastciirixed  milk  of  oominercc  which  is  cxteDftively  sold  in  many  largo  cities  is 
chiefly  milk  Ihut  has  betMi  hi'attMl  fur  from  5  to  30  sex'onds  in  the  niHiiiior  ih'wrilH'il. 
Such  a  do5tniction  of  bai'teria  as  is  arcuinplisht'd  makes  il  (juMiblo  to  kvv\*  milk  in 
Tarm  weather  a  much  longer  time  bfforo  SfHiring  oeoura.  It  is  thcri'forc  a  gmal 
adranta^c  to  the  dealer  and  he  h  likely  to  dojietul  ui>on  it  rather  than  upon  a>le<|uato 
icing  and  cleanliness  in  handling  hi^  milk.  There  are  sumo  serious  objcctian«  to 
commen-ial  pasteurization.  Milk  so  heated  should  be  quickly  cooled,  should  be 
r«»iT<d  into  sterilizetl  vessels  and  kept  at  a  low  lemjwrature  (1h?1ow  50°  K.).  If  lhcj« 
|»rvt>autioiw  are  not  taken  buoteria  develop  rapidly  and  the  milk  may  after  24  hours 
be  more  dangerous  than  if  It  had  not  bet>n  heat^jd  at  all ;  since,  unlike  raw  milk,  it  does 
not  nsually  sour  and  reveal  its  contaminated  c<indition.  Commercial  pastenri7Jition 
lihould  twpermittetj  only  under  the  most  caniful  restrictions,  and  the  can  or  bottle  con- 
taining past«uriz«l  milk  should  indicate  the  degree  and  time  of  heating.  Us  prac- 
tical advantage  have  as  yet  not  l>eeu  fully  demonstrated. 
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fcedinjGf.  Tht!s<»  iMiitli^s  may  lie  plut^^cd  wlUi  cotton  or  corlcit,  or  special 
rublier  stoppers  may  be  ust-d.  If  tliti  latter,  they  should  be  loosely  in- 
serted duriug  the  process  and  prcHt^ed  tightly  home  at  its  completioii. 
SoxhletV  apparntus  nii»y  be  employed,  or  Arnold's  (Fig.  20),  or  any 
one  of  a  half  dozen  others  sold  in  the  fihops.  All  that  is  really  necessary 
is  to  expose  the  bottlen  on  all  sides  to  live  fileam  in  a  elosed  vessel.  It 
can  be  done  efTectivcly  in  any  tin  vessel  which  has  a  closely  fitting  cover 
and  a  perforated  bottom,  and  which  can  be  placed  over  a  pot  of  boiling 
water.     Sterilization  at  :il2°  is  usually  continued  for  one  hour.     The 
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Fia.  30.— t'Komitu'a  poAieurUcr.    A,  bottles  hi  poBltion  for  beutiug;  lij  luuUioU  of  cooling. 

bottles  should  then  be  cooled  in  water  as  quickly  as  possible  and  placed 
uj>ou  ice  or  in  tlie  eookst  place  available. 

A  simple  appJiratun  for  pasteurizing  milk  has  been  devised  by  Free- 
man (Fig.  30).  In  this  the  temperature  is  raised  to  155*  F.  (68*  C.) 
i)y  hot  water,  while  eold  water  is  usul  us  a  enmluetiuji  medium.*  Another 
useful  fonti  ttf  apparatus  is  that  of  the  \Valker-(.!ordon  I^I>oratory  Com- 
pany, which  contains  a  thermometer  so  that  any  desired  temperature  can 


'Freeman's  ftppamtus  u  uited  as  follows:  The  piiil  is  flllod  to  the  groove  vith 
water,  wliieh  ia  thoti  ruiscd  to  the  boiling  i>oiiit.  The  bottles  of  milk  art?  dropped  into 
their  pliioes  in  the  cyiindrioai  cu|w,  siiflicient  walur  bi'int;  (kmitwI  inlo  each  cup  to 
surround  the  bollli\  lliis  wtitt-r  Aeting  as  the  comhictur  of  heat.  The  pail  is  now 
removed  fmni  the  stove  and  plftre4l  uptm  a  board  or  other  nuri-condnetor,  and  the 
reoeptatle  containing  the  Ijolth's  of  milk  is  wt  inside  and  the  cover  replated.  The 
votuiucs  of  milk  and  water  have  been  scj  oaU-iilate<l  that  in  ten  minutes  they  are  both 
at  a  temperature  nf  ISo"  F.  The  water  contains  heitt  enough  to  maintain  this,  with 
very  slight  variations,  for  twrnlr  minutes.  In  half  an  hour  the  buttles  of  milk  are 
removed  and  eotded  rapidly  by  being  placed  in  a  water-liath,  the  water  being  changed 
once  or  twice;  or,  better,  by  setting  the  pail  in  a  ^ink  and  allowing  the  cold  water  to 
nm  from  a  faneet  through  a  piece  of  nibl>er  pipe  into  the  pail,  overflowing  into  the 
sink.  This  rapid  cooling  i«  vury  important  The  bottles  are  then  put  in  the  refrigenu 
tor.  This  apparatus  may  b<;  obtained  from  James  Dougherty.  411  West  Fifty-ninth 
Street,  New  York.     (Sec  Arthivws  of  Picdiatrics^  August,  ]81>6.) 
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wpiircd.  An  essential  slep  In  pHsliMiriziri;^  milk  is  rapid  cf)oling. 
After  forty-five  minutes  thti  botilos  slumlil  ho  nMiiovtMl  horn  the  pu*- 
teurizur  and  platfxl  iu  tepid  water  and  afterward  in  ice-water,  where 
they  should  remain  half  an  hour  U'fore  being  j^Iaeed  in  tlie  enld  room 
or  ice  chest. 

Limitations  of  Milk  Sterilization. — Wiilo  pasieiirizing  or  sterilizing 
milk  kills  ni-arly  all  tltr  livin<j  organijsms,  it  destroys  few  of  the  spores, 
And  probahly  but  a  small  jiroportion,  if  any,  of  the  toxins.  Hefuru  titorili- 
zation  milk  may  contain  the  pnuhu'ts  of  hat'lerial  ^owth  in  i-ueh  quan- 
tity and  of  such  n  character  as  to  render  it  unfit  for  fotnl.  Even  though 
just  sterilize*!,  il  may  Ih?  ptjisionons  to  an  infant.  It  is  tliereforc  ira|K)r- 
that  bterilization  be  done  at  the  earliet^t  po^sihle  inoment. 

Again,  the  fewer  the  spores  and  spnre-bearing  bacteria  which  the 
milk  contains,  the  more  etfectivc  tlie  sterilization.  Both  these  have  a 
very  close  relation  to  the  amount  of  din  contained  in  the  njilk.  Hence 
the  cleaner  the  milk  the  Ix'ttcr  will  he  the  result. 

The  opinion  has  gained  a  certain  amount  of  currency  that,  if  milk 
luis  otily  been  "^'pterilized/'  it  may  be  fed  to  a  young  infant  without 
further  modification;  but  it  shouhl  l>c  distinctly  understodd  that  ster- 
iliaEi'«l  milk  requires  the  same  modification  for  infant  feeding  as  raw 
milk.  There  is  no  evidence  tn  show  that  its  digestibility  is  in  any  way 
onhanee<i  by  the  process  of  heating. 

The  sterilization  of  milk  is  elnell_v  valuable  by  enabling  u*  to  feed 
with  safety  milk  in  which,  though  it  may  be  forty-eight  hours  old,  no 
important  fermenlalivc  changers  have  fx-eurred.  because  the  great  pro- 
fKirtion  of  the  common  bacteria  have  bivn  destroyed  as  well  a,^  any 
pathogenic  organihnii-i  present.  As  a  therapeutic  measure  sterilized  milk 
iti  useful  in  various  forms  of  gastric  or  intestinal  inHftion  such  aa 
typhoid  fever,  dysentery,  diarrluea,  etc.  In  certain  of  those  conditions 
no  milk  is  admissible;  at  otlior  times  sterilized  milk  may  be  given  when 
raw  milk  would  1k>  harmful. 

Shall  all  Milk  used  for  Infant-feeding  be  Sterilized? — Only  the 
cleanest  milk  can  safely  \io  us^cd  in  suniiucr  without  heating.  So  long  as 
milk  is  produced  and  handle<l  as  tlie  hulk  of  it  is  at  pret^ent,  not  being 
(Udivrnni  in  large  cilits  until  it  is  considerably  over  twenty-four  hours 
old.  and  not  consumcfl  until  over  forty-eight  hours  old,  heating  should 
uiTariably  bo  practised  in  hot  weather;  also,  where  there  is  any  doubt 
alioul  ihe  dairy  hygiene  or  the  health  of  the  cows;  and  finally,  during 
epidemics  of  typhoid  fever,  diphtheria,  and  scarlet  fever. 

It  is  quite  possible  to  produce  milk  which  does  not  need  sterilization; 
the  conditions  to  be  fulfilled  have  Ix^en  already  detailed.  There  are 
special  (Uihus  supplying  such  milk  to  many  of  our  large  cities,  and  their 
nnmlH-r  may  W  very  greatly  increas<'d  if  the  nnnlieal  profession  will  use 
it*  lutlucncc  in  this  direction.    My  jxjrsonal  preference  for  routine  use 
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in  infanl-feoding  is  for  a  milk  so  ciran  and  fresh  that  it  may  \>c  safety 
given  without  licating,  feeling  as  1  do  that  all  forms  of  sterilization 
do  impair,  though  possibly  only  to  a  slight  degree,  its  nutritive  proper- 
ties. It  should,  however,  be  borne  in  mind  that  there  are  some  delicate 
infants  w^ith  feeble  digestion  who  thrive  better  upon  sterilized  milk  than 
upon  raw  milk  in  which  the  bacterial  content  is  quite  low;  for,  even 
though  not  numerous,  bacteria  may  yet  do  harm  to  such  children. 
Healthy  infants  with  good  digestion  may  do  well  upon  raw  milk  even 
though  the  number  of  bacteria  is  quite  large — i.  e.,  100,000-1,000,000 
per  c.  c. ;  while  delicate  infants  or  those  with  digestive  disturbances  may 
be  seriously  affected  by  such  milk.  In  the  country  where  milk  is  obtainrd 
fresh  and  used  before  it  is  twenty-four  hours  old,  sterilizing  is  usually 
unnecessary  if  the  cows  are  healthy  and  the  milk  properly  handled. 

Peptonized  Milk. — Milk  is  peptonized  through  the  agency  of  a  sub- 
stance derived  from  the  pancreas,  usually  that  of  the  pig.  This  is  known 
in  the  market  as  "  extractum  pancroatis,"  the  active  ferment  being  the 
trypsin.  As  this  acts  only  in  an  alkaline  me<lium,  bicarbonate  of  soda 
should  first  be  added  to  the  milk.  The  purpose  of  peptonizing  is  to 
secure  a  partial  digestion  of  the  casein  of  milk  iKjforc  feeding. 

Partially  Peptonized  Hilk. — The  prcKHJss  is  as  follows :  ♦  One  pint  of 
fresh  cow's  milk  and  four  ounces  of  water  are  put  into  a  bottle,  and  a 
powder  added  containing  five  grains  of  extractum  pancreatis  and  fifteen 
grains  of  bicarlwnate  of  swla.  This  is  kept  at  a  temperature  of  105**  to 
115°  F.,  or  about  as  warm  as  the  hand  can  bear  comfortably,  best  by 
placing  the  bottle  in  warm  water.  It  should  be  shaken  from  time  to  time. 
For  partial  peptonization,  the  process  is  continued  for  from  six  to  twenty 
minutes.  The  peptonizing  powder  is  sold  in  glass  tul>es  and  in  tablets. 
The  tubes  are  to  be  preferred,  as  being  less  liable  to  deteriorate  with  age. 
Milk  which  has  l»ecn  peptonized  ten  minutes  is  not  altered  in  taste;  if, 
however,  the  process  is  continued  for  twenty  minutes,  a  slightly  bitter 
taste  is  noticed  from  the  formation  of  peptones.  This  increases  with 
the  duration  of  the  process  of  artificial  digestion.  If  it  is  desired  to 
arrest  this  after  ten  minutes,  the  milk  may  be  raised  to  the  boiling  point, 
which  destroys  the  ferment,  or  its  activity  may  be  stopped  by  placing 
the  milk  u\)on  ice.  If  the  milk  is  to  be  fwl  at  once,  neither  of  these 
prooeduies  is  necessary.  If  it  is  to  be  kept  for  several  hours,  scalding  is 
more  certain  to  arrest  the  change  than  lowering  the  temperature. 

Completely  Peptonized  Milk. — The  process  is  exactly  the  sanie  as 
the  above.  <'xcept  that  it  is  continued  for  two  hours,  which  is  generally 
required  for  the  conversion  of  all  the  proteids  into  peptones.  The  addi- 
tion of  acetic  acid  to  such  milk  produces  no  coagulation.  Although 
(•oni))let4'ly  pe])tonizod  milk  is  quite  bitter,  this  is  not  an  obstacle  to  its 

•  FairchiWs  process. 
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use  for  young  infunis,  who  afU  r  the  first  or  second  Ik^uIc  Jo  uoL  usually 
object  to  ita  tauto.  For  tlwise  wlio  an;  a  little  older,  the  bitter  tastu  may 
Im-  ('ovortNJ  \i\  lenjon-juicT  mid  su<;ar — mw  even  k'asfKioiiful  of  cane  sugar 
nnd  two  tcaijpoonfuls  of  Iftuon-juice  being  added  to  each  four  ounces  of 
the  milk. 

Peptonized  njilk  i>  lo  ht*  modifred  ncrordin;^  to  the  ape  of  the  child 
and  the  condition  of  liis  digestion.  I'ep!oni;5eii  inilk  is  n  valuable  re- 
wniree  in  chronic  ca>:cs  whore  there  h  feeble  proteid  digestion,  and  dur- 
ing allacks  of  acute  indigestion  in  infaiuy.  In  ni-nle  jitlnckn,  completely 
jM'ploni7c<l  milk  is  usually  prcferalile  to  that  whiih  ba:*  been  partially 
iN-'ptonixiHl.  It  is  not  advisable  to  continue  its  Uf^e  indefinitely,  for  in 
tliis  cane  the  stomach  gradually  bwomes  les?  and  less  able  to  do  its  work. 
Al  most,  peptonization  should  be  usi'd  only  for  a  month  or  two  at  a  time; 
BA  the  child  improves  the  amount  of  the  jx>wder  used  is  gradually  dimin- 
ished and  the  time  of  pi-ptonizing  Bbortencd. 

CoxDENsi-D  Milk. — This  is  prepared  by  heating  fresh  cow's  milk  to 
VI2"'  F.  to  destroy  the  bacteria  and  then  evaporating  in  vacuo  at  a  low 
temi)eraturu  to  a  little  less  than  one-fourth  its  volume.*  It  is  preserved 
in  tin  cans,  uMialty  with  tlie  addition  of  cane  sugar  in  the  proportion  of 
At>out  six  ounces  to  a  pint.  The  changes,  therefore,  to  which  the  milk 
ha*  been  subjected  are:  evaporation  of  a  part  of  the  water,  bterilizatiou, 
and  the  addition  of  cane  sugar.  Fresh  condensed  milk  to  which  no  sugar 
ha*  Ih-co  addiil  is  to  Im?  obtained  in  many  large  cities. 

The  composition  of  condensed  milk  is  shown  in  the  following  table; 
also  the  results  obtained  when  it  is  diluted  with  (six,  twelve,  and  eighteen 
piirt^  of  water,  as  usually  fed: 


The  dilution  with  twelve  parts  of  water  is  that  most  fre<|uently  em- 
ployed, although  eighteen  is  often  used  for  very  young  infants. 

The  reasons  both  for  the  success  and  for  the  failure  of  condensetl 
milk  as  an  infant-food,  are  apparent  from  a  study  of  its  composition  as 
it  is  ordinarily  used.    As  a  temporary  food  it  is  often  useful,  first  because 


•  Prooea*  foUoweJ  by  the  RtrUon  C*onilen*e<l  Milk  Company. 
t  Aiialvkis  of   Ronleo's   Esgle-bmutl  cond«nied   milk   mode  for  the  autlior  by 
E.K.  Smith.  Ph.  a.  M.I). 
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it  has  been  i^UTilizcd,  but  chietly  heoniK^e  l»oth  the  fats  ami  tlio  proteiilh 
of  cow's  milk  liavc  liuen  reduced  \>y  Ihe  UHual  dilutinn  to  h  |K>iiU  at 
wliicti  an  infant  witli  a  very  winik  dig«>stinn  ran  iiinnage  tttnn.  while 
it  furui.sht^  nn  abundance  of  sugar,  the  easiest  thin^  fir  an  infant  to 
digest,  louring  the  iirst  few  months  of  life  it  is  oftrn  apparently  very 
suewpfiful  for  these  reit-^ons^  l>ut  it  •^hmild  not  be  ennlinued  indetinitely. 
It  is  rare  to  pee  an  infant  fed  exclusively  upon  it  who  does  not  f^how 
more  or  lees  evidence  of  rickets.  Condenifwl  milk  fails  as  a  permanent 
food  hecAUKO  it  couHit^ts  too  lai'frely  of  carbohydrates,  and  i;*  laekin^  in 
fat.  It  its  adniisi*tl>Ie  for  teinporan^  use  during  attaeks  of  indigestion, 
for  infants  witli  feeble  digestion^  espeeially  in  summer,  for  very  young 
infants  during  the  firiit  two  or  three  nujnth-*,  or  among  the  verv  poor, 
where  the  cow*s  milk  whicJi  is  avaibitile  is  still  more  objectionable.  It 
should  not  he  continued  as  a  pernianfuL  food  where  gowl,  fresh  cow*** 
milk  can  be  ohtaiiunl.  In  travelling  it  i.s  often  the  niost  convenient 
as  well  as  the  safest  food  to  ujie.  It  should  be  dilutctl  twelve  times 
for  an  infant  under  one  mouth,  and  from  six  to  ten  times  for  tliose 
who  are  older. 

The  fresh  condensed  milk  has  not  Ihe  disadvantage  of  the  addition  of 
a  hir^'e  aruniint  of  cane  sugar,  and  retjuin^s  essentially  the  sanu,'  nuHlifi- 
catiou  as  ordinary  cow's  milk.  For  the  p(Kir  in  cities  it  is  sometimes  the 
best  infant-fnod  available.  For  routine  use  it  should  be  diluted  with 
froiri  eight  to  twelve  [tarts  of  water,  iind  sii;;i»r  luldfil. 

Ki'MYSS, — The  original  kuinyss  made  by  tlie  Tartars  was  fennented 
mare's  njilk.  In  this  country  it  'm  made  from  cow's  milk.  The  ferment 
used  by  the  Tartars  was  kdir  grains,  consisting  nf  iwn  forms  of  the  ordi- 
nary yeasl  plant  and  great  nuitibiTs  of  lactic-aeid  bacilli.  Kumysa  i$ 
Homelimes  made  fnmi  skimmed  milk,  but  usually  from  the  whole  milk* 
with  the  addition  of  cane  sugar  and  a  small  proportion  (about  one-six- 
teenth) of  water.  The  proct^ss  now  most  I'ommonly  employwl  is  started 
with  ordinary  yeast,  causing  a  vinous  fermentation.  The  best  resulta 
are  obtaintil  when  this  is  carrieil  on  at  a  temyierature  of  from  (iO°  to 
7(1°  F.  in  ('<»rke<l  bottles.     It  re<|uires  a  week  or  ten  days,* 

Kumyss  contains  alcohol,  carUm  dioxide.  lactic  acid,  and  traces  of 
butyric  and  acetic  acids.  The  casein  is  first  coagulated,  and  then  broken 
up  into  minuti-'  particles  by  agitation.  Some  of  it  is  probably  converted 
into  albumo^es.  Kitmyss  has  an  acid  reaction  and  a  taste  somewhat 
resembling  buttermilk;  at  first  it  is  often  disagn-eahle,  but  a  fondness 
for  it  is  soon  ac(juired. 


*The  following  is  perhaps  the  Iwst  fortniilA  fur  the  doinestio  in  an  u  (set  are  of 
kutuyss :  One  quftrt  nf  fresh  millc,  half  an  oun«p  of  sui^ir,  two  ounces  of  waiter,  a  [ih*v^ 
of  fresh  yvtisi  cake  lialf  an  inch  ."upiarc ;  put  into  wir*>il  bottles,  ki*ep  at  »  UMntK-mtiire 
Iwtwcen  W)'  anil  70"  F.  for  one  weok,  or  SJi"  to  95°  F.  for  twenty-four  hours,  diaking 
five  or  six  Utu(^  A  day,  atiU  tbeu  put  upou  ice. 
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Ma«le  from 
iimre's  tiiUlt 

Made  from 
I'-oH-'H  milk 

Madf  from 

Rklmn)'><i  fiiillt 

<Kuvnigi. 

Brutth'fl  kumyaa 

F»( 

ProUids 

;•« 

2-24 
1-47 
10! 
001 

o'i-i 

91 -30 

1-83 
2-60 
4-WJ 
1-H 
0-55 

6- 43 
89-30 

0-88 

2  HO 

3  95 
lai* 
0-82 

6 -fly 

89-&5 

101 
304 

^u^Tur. 

3*20 

Alcohol.. . . 

0'62 

IjActic  acid. 

AciJ 

0-30 

r-arbon  dioxide 

S»lta ... 

0-44 
0'>14 

W«ter 

DOIM) 

The  advanta^rcfi  of  kumyss  are  due  to  the  aleohoU  oarlwn  dioxide,  and 
lactic  acid,  and  to  the  clmn^t»tf  wliich  have  taken  place  in  the  casein  of 
the  milk.  It  \»  more  useful  fnr  older  children  »han  for  infant:*.  It  is  a 
valuable  resource  in  many  forms  of  indi;^a'sti<)n,  botli  of  the  gastric  and 
intestinal  varieties. 

For  infants,  kurayss  shonld  \>e  diluted,  generally  with  an  eqnal  quan- 
tity nf  water.  Many  take  it  belter  if  tlie  gaa  has  been  allowed  to  e«:ape 
by  standing  a  few  minutes.     It  is  important  that  it  be  reasonably  fn^sh. 

M.vrzoo.v. — Matzoon,  or  Zbolak,  is  a  foi-m  of  fermented  milk  first 
ue^ed  in  Asia  Minor,  The  prot-ess  of  manufaeture  is  given  by  DudiiTiau 
HA  follows:  The  milk  is  first  slcrilizod  by  IwMling;  a  ferment  is  then 
addod  which  is  probably  some  form  of  yeast.  The  fermentation  is  begun 
at  a  temperature  of  about  105**  b\  and  continued  in  an  open  vessel  for 
twelve  hours,  the  temperahire  being  gradnally  reduced  to  about  70"  F., 
after  which  it  is  cooled,  bottled,  and  kept  on  ice.  A  slow  fermentation 
continues  after  bottling,  bo  that  the  older  matzoon  contains  a  little  carbon 
dioxide  and  is  more  sour  than  the  fresh.  It  keeps  on  ice  for  two  or 
three  weeks.  It  is  a  thick  fluid  with  a  taste  resembling  sour  cream.  For 
infant-feeding  it  should  be  dilutetl  with  water  and  fed  with  a  spoon,  as 
it  ia  too  thick  to  l>c  drawn  through  a  nipple. 


Matzoon,  or  Zoolak  (Le^ds), 

Proteida. 3'4S 

F«i 3-49 

Milk  sugttr 8  •  68 

Lactic  acid 0 ■  90 

Alcohol  and  other  product*  of  fennentatJon 0*  13 

Mfnrral  sails 0  69 

Water 87  53 


100  00 


I 

W  bill,  la<*tic  and  carbonic  acids.     The  changes  in  the  prnteids  are  similar 
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Buttermilk. — When  made  from  fredi  cream  (his  differs  but  little 
from  skimmed  milk,  or  milk  from  which  the  fat  has  been  removed  by 
a  separator.  Usually,  however,  as  the  churned  cream  is  slightly  sour, 
Itutterniilk  contains  an  a]>p^e(.*iu}^]e  ainount  of  lai-lic  acid.  To  this  chiefly 
its  peculiar  taste  is  due.  The  proportion  of  lactic  acid  depends  upon  the 
degree  to  which  the  souring  process  has  been  allowed  to  go. 

Bntterviitk  (Vieth). 

Pat O'SO 

Milk  sugar 4-00 

Lactic  ticid 0  80 

Prot«ria» 3  •  dO 

Inorganic  mils 0'75 

W»Ur , ".. »0-3t) 

100^ 

It  is  a  valuable  form  of  food  in  clironic  iuti'sLinal  indigestion  and  in 
diarrhopal  disease.  The  value  of  buttermilk  in  infant-feeding  depends 
upon  its  low  fat,  possibly  also  upon  the  lactic  acid  present,  and  upon 
some  sligiit  change  in  the  milk  j»roteids  from  the  agitation. 

A  goml  fornmla  is,  buttermilk,  one  quart;  barley  flour,  two  even  table- 
spoonfuls;  water,  four  ounces.  Cook  slowly,  constantly  stirring,  for 
twenty  minutes;  llicn  add  two  teaspoonfuls  of  cane  sugar,  or,  better,  one 
tahlespoonful  nf  milk  sugar. 

JuNKKT,  C'nins  AND  WiiKY, — Junkct  is  made  as  follows:  To  one 
pint  of  frosli  lukcwurm  cow's  milk  are  added  two  tea*ipoonfuIs  of  essence 
of  pepsin,  Iif[uid  rennet,  or  a  junket  tnhlet.  It  is  stirred  for  a  moment 
and  then  allnwwl  to  stand  until  firmly  (x>aguluted.  It  is  given  cold.  The 
(inly  change  which  has  taken  place  is  the  coagulation  of  the  casein — such 
as  occurs  in  the  stomach  as  the  first  step  in  dig<^lion.  Junket  is  u^ful 
in  the  feeding  of  older  children,  but  should  not  l>e  given  to  infants. 

Whey. — The  milk  is  coagulated  with  rennet  as  above,  the  cunl  is 
tficn  !iroken  up,  nnd  the  whey  strained  rjfT  through  mnslin.  The  compo- 
sition nf  whey  varies  somewhat,  depending  ufx)n  the  way  in  which  it  i^ 
prepared.  If  it  is  desired  to  have  as  little  fat  as  possible,  akimmed  milk 
should  be  use*!,  and  the  whey  should  l>e  strained  through  fine  muslin 
without  pressure.  If  it  is  desircnl  to  retain  some  of  the  fat,  whole  milk 
may  be  used,  coarser  muslin,  and  more  pressure.  Tlie  proteids  of  whey 
are  chiefly  lactalburtiin  with  u  small  anuuint  of  lactoprotein  and  lacto- 
globuiin. 

Whey  used  alone  is  valuable  in  the  aiuite  indigestion  of  infanta.  It 
is  the  basis  of  the  milk  modifications,  the  piirpose  of  which  is  to  give  a 
larger  proportion  of  lactalliumin  anrl  a  smaller  proportion  of  casein  than 
exist  in  any  dilution  of  cow's  milk.  Such  modifications  of  milk  have  a 
wide  application  and  form  a  valuable  adilition  to  our  means  of  infant- 
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f^'cdln^^     Wine  wliey  may  ^»c  made  by  adiling  sherry,  UHimlly  \n  tlio  pro- 
portion of  onu  part  to  suteen  of  whey. 


Whey. 


AverajT 

46  anal  vwH 

From 
whiilf  milk 
(AtlritLiKti. 

From 

r»l  frvtrmillc 

Proteids 

0*86 
0-»2 
4-79 
0  05 

OM 

ri-49 

0-4H 
»21J 

117 

ymt 

004 

Sunr 

fi-SO 

SalU 

U  52 

Vi'mler 

92-&1 

ToUl 

lOO'OO 

100-00 

10000 

UKKF   PUEPA RATIONS. 

The  nutrient  properties  of  thej^o  prepartttjon^  are  to  be  meaffured  by 
the  amouuL  of  albuiuiii  they  euntaiu,  their  tstiiiiiilant  pruperties  by  the 
proportion  of  extractives. 

Beef  Juice. — E-\prei;,sed  beef  juice  is  made  as  follows;  A  piece  of  lean 
fitcak  IS  t«li>(htly  broiled,  and  the  juice  prested  out  by  a  meat-press  or  a 
Icmon-wjueezer.  Two  or  three  ounces  can  ordinarily  be  obtained  from 
one  j)Ound  of  steak.  Tliis  is  sca.-^oned  with  salt  and  givc^n  cold  or  warm, 
but  not  ln^aliwi  nuificiently  to  coagulate  the  albumin  in  solution. 

Another  excellent  method  of  making  l>eef  juice  without  cooking,  is 
by  taking  one  pound  of  finely-chop[X'd  letm  bwf  and  eight  ounces  of 
waler  autl  allowing  (his  to  stand  in  a  eovenKl  jar  upon  ice  from  »\x  to 
twelve  hours.  The  juice  is  then  nqueezed  out  by  twisting  the  meat  in 
4*oar«e  mustlin.  It  is  seasoned  with  salt  and  given  aa  al>ove.  This  is  not 
quite  M>  palatable  as  that  olitained  by  the  fir^t  mcUu>d^  Ikccause  it  con- 
tains a  smaller  proportion  of  extractives.  It  can  be  made  i«o,  however, 
by  the  addition  of  sherry  wine  or  celery  Kalt.  If  the  raw  juice  is  mldo*l 
ta  milk  in  the  pmportion  of  two  or  three  teas|M>onfuls  (o  each  f<H»*ling, 
the  taslu  will  not  be  nolice<l.  The  milk  shouhl  not  be  wanned  above 
KHl"  l'\  before  the  aildition  of  the  juice. 

The  comprjsitiou  of  the  two  pnHlucts  ir  shown  in  the  table  on  the 
following  page. 

The  only  dilTerence  in  the  two  preiMiration.-*  is  that  the  lirst  contains 
ftbtyut  twicHi  as  much  of  the  extractives.  The  second  process  is  much 
m*»re  wnnotnical,  as  m<)re  than  three  tim*>»  a.-*  much  juice  can  1k»  obtained 
from  a  given  quantity  of  beef.  If  a  stronger  juice  is  desired,  the  amount 
of  proteids  may  Ik?  douhle<i  by  using  only  four  ounces  of  water.  This  is 
preferable  for  all  except  young  infants. 

Beef  extracts  are  not  to  be  considered  in  any  sense  as  foods.    Kern- 


l^  JfTTRTnoX. 

mfrnch  ha=  ^howa  that  animals  receiving  nothing  else  died  of  starratiAn. 
and  f^Kin^-r  even  than  vlten  evemhin^  was  withheld.  Aco^rdin^  to  t'hii- 
lenden,  l}i»-y  f-rmtain  no  nitrogen  in  the  form  of  proieids.  hut  oniy  in 
r-oifi^jination  with  the  soluble  extractive?.  They  are  stimulants,  and  as 
pUC'h  an.-  often  UJiefuL 


Beef  Juice.* 

L 
ExprvMnl  juice 
from  I  Ib_.  warm 
proccM  :  qusn- 

mj.  ts  ^ 

3-90 
0-60 
340 
0-20 
92-90 

II 

lib.  Uvf.  ^.o. 
vairr:  ■loao- 

IV'tt^Mt 

3-00 

K,l. 

Kximc-tivi^ 

SalOf, 

IS"! 

0-20 

Water 

m-90 

' 

10000 

10000 

(tf  the  pr<'|iaration>^  of  lioef  in  the  market  probably  the  best  aro  M«v!- 
<jui-ra".--  \r*H'f  j*'lly.  Armour's  \nH'i  juiee,  WyothV  beef  juice,  and  Valrii- 
tine'>  U.-**f  ixtrart.  Many  products  («old  as  beef  prei^arations.  such  as 
lifjiiid  fK-ptonoid^,  pano|Xfptone  and  others,  contain  from  lo  to  "Jm  jht 
e*-r)t  of  alrf>liol.  ami  .Oiould,  therefore,  be  cla<se<l  as  >timu1ants  raiher 
than  as  initrients.  For  infants  they  must  l>e  well  dilutetl.  Beef  prt'jia- 
rations  an?  valuable  for  older  children  in  many  cases  of  general  mal- 
nutrition. 

lisiw  serajMHl  Ix.H-f,  or  that  which  ha?  Uvn  slightly  cooked,  is  easily 
di;r«'sl<-d  by  nio7«t  young  children.  There  are  many  conditions  in  which 
other  forms  of  proteid,  particularly  casein,  are  not  well  borne,  and  in- 
de*f<l  can  not  be  tuk<m  at  all,  where  children  even  as  young  as  twelve 
months  apfM'ar  to  digest  this  beef-piilp  without  any  difriculty.  It  should 
U'  made  from  very  ranj  or  raw  steak,  finely  scraped  and  well  salted.  A 
tabIesp*K»rifiil  may  be  given  at  one  fcffling  to  a  child  of  eighteen  months. 
In  nutrient  propfrti^-s  this  far  exceeds  most  of  the  l>eef  preparations  in 
the  market.  'J1ie  allegi^l  danger  of  tapeworm  from  the  use  of  raw  meal 
is  in  this  country  so  slight  that  it  may  Imj  disregarded. 

Broths. — .\nimal  broths  may  Im  made  from  mutton,  veal,  chicken,  or 
bei'f,  A  gc»od  formula  for  general  use  is  the  following:  One  pound  of 
lean  trnrat,  one  pint  of  water;  stand  for  two  hours,  then  cook  over  a  slow 
fire  for  two  hours  down  to  half  a  ]»int.  After  it  has  cooled,  skim  off  the 
fat  anci  strain  through  a  doth.  The  composition  of  a  broth  so  made  is 
given  by  ('beadle  as  follows: 


•  Analysis  iiindu  for  tlie  autlior  by  E.  E.  Smith,  Ph.D.,M.D. 
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Bw/  Broth. 

Protcids 1-03 

ExtnuiUves. 1  -83 

Fat 

8»lt«. ...     0-«8 

Water.... W-28 

100-00 

From  their  composition  it  will  Ix^  soon  tliut  hrotlw  art^  not  very  nutri- 
tiout*;  they  are,  however^  (|iiite  stimulating,  and  are  at  limes  usefn!,  par- 
ticalarly  wht*rc  milk  must  be  tenifMirarily  withheld.  Thi*y  are,  however, 
not  adaptoii  tn  prolonged  u»e  a!(>ne.  Broths  which  have  bcvn  thickened 
with  either  barley  or  rice  flour  are  useful  for  cliildrtiu  in  tiie  second  and 
third  years. 

CEREALS. 

Barley  Water.— This  may  l)e  marie  either  from  tlie  grains  or  from 
the  barley  Hour.  Wlu-n  the  grains  an^  used,  the  following  is  the  fomnila 
vhich  ]  have  been  ac*customed  to  employ;  To  tM*o  tablespoonfuls  of  pearl 
barley,  add  one  quart  of  water,  and  boil  enniinuou.sly  for  six  hours,  keep- 
ing the  quantity  up  to  a  <juarl  by  the  addition  of  water;  strain  through 
iimnie  niunlin.  It  is  an  advantage  to  eoak  the  barley  for  a  few  hours,  or 
even  over-night.  l»efore  e<K)king.  The  water  in  which  it  is  wmked  is  not 
used.     When  cold  this  makes  a  rather  thin  jelly.     Its  composition  by 

analvsifi  is  as  follows: 

• 

Barley  Water. 

SUrch 1  63 

F»l 0*05 

Protcids 009 

loorganic  Snlb* 003 

Wiit«r wao 

lOO'OO 

Almost  an  identical  product  may  be  obtained  in  an  easier  way  by 
uaing  either  the  prepani<l  barley  Ihmr  of  the  Health  Food  Company, 
Npw  York,  or  KobinsonV  barley,  twi*  drachms — one  even  tahlei»poonful — 
lo  <**i»'h  twelve  ouni-os  of  water,  and  cooking  for  twenty  minutes. 

Rice  Water,  Oatmeal  Water,  etc. — Those  may  l>e  made  in  the  same 
inner  as  the  barley  water,  using  the  same  proportions  either  of  the 
flour  or  the  grains.  These  are  useful  as  additions  to  milk  for  healthy 
infants  who  have  reached  the  age  of  seven  or  eight  months;  they  may 
also  \)e  given  in  many  cases  of  acute  or  chronic  indigestion  where  milk 
tnu»t  1)6  omitted  or  given  in  small  quantities.  When  there  is  a  tendency 
to  constipation  oatmeal  is  preferred;  when  to  looseness,  barley  or  rice 
water.    The  digestibility  of  cereals  is  greatly  increased  by  the  addition 
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of  diastasi*;  sir-Ii    |)ro|HirKliinif<  as   FoHWh  liiaMasr,   muluyrn*',   Troni- 
nicrs  extracl  of  malt,  taku-t]ia.stast%  uereo,  etc.,  may  bu  employed. 


INrANT-FOODS, 
It  is  not  {w^sible,  nor  even  desirable,  for  a  phynician  to  know  all  about 
\\w  infant-foods  with  whioii  Ihe  market  is  AwhUhK  Ho  should,  howevpT, 
know  at  least  that  they  arc  not  perfect  i*Juhstitulos  for  breast-milk,  that 
as  permanent  foods  they  are  greatly  inferior  to  properly  modified  cow's 
milk,  aud  that  ha  (tften  used  by  tho  Iniiy,  and  even  by  the  mo<lical  pro- 
fession, (hey  are  capalile  of  diMng  and  have  diuie  much  positive  harm. 
Rickets  and  s<:ur\y  have  so  frequently  foliowtni  Ihuir  prolonged  use,  espe- 
cially when  given  witliout  ihe  addition  of  fresh  milk,  that  there  can  be 
no  encapin^  the  coiiclusinn  that  tiny  were  the  active  cause.  Tlie  almost 
unanimous  verdict  of  inteHi^'cnt  physicians  is  against  their  use  as  per- 
manent fo(jds.  On  the  other  hand,  there  arc  times  when  some  of  these 
prepurations  may  he  of  ransidera!*le  value,  but  cliieny  for  temporary  use 
in  pathological  conditions.  litre  they  are  to  be  prescribed  like  drugs, 
but  only  with  a  very  delinite  knowledge  uf  exactly  what  they  do  aud  what 
they  do  not  contain.  The  most  commonly  used  infant-foods  may  be 
groupe<l  as  follows: 

1.  The  Milk  Foods. — Nestl6*8  food  is  perhaps  the  most  widely  known. 
The  others  closely  resembling  it  in  composition  are  the  Anglo-Swiss,  the 
Franco-Swiss,  the  American-Swiss,  and  Oerbor's  fo<Hl,  These  foods  are 
essentially  swectenetl  condensed  milk  cvaporatwi  lo  dryness,  with  the 
addition  of  some  form  of  flour  which  has  been  dextrinized;  they  all 
contain  a  large  proportion  nf  unchanged  starch. 

2.  The  Liebig:  or  Malted  Foodt. — Melliifs  food  may  be  taken  as  a  type 
of  the  class.  Others  which  resemble  it  more  or  less  closely  are  Liebig's, 
Ilorlick's  food,  Hawlcy's  food,  malted  milk,  and  cereal  milk.  Meilin's 
food  is  composed  principally  (HO  per  cent)  of  si>hible  carb(»hydrates. 
They  are  derived  from  malted  wheat  and  barley  flour,  and  are  composed 
chiefly  of  a  mixture  of  doxtrins,  dextrose,  and  maltose. 

3.  The  Farinaceous  Foods. — These  ait?  im|ierial  granum,  Ridge's 
food,  HublteU's  prcjiared  wheat,  and  RobinsonV  [latent  barley.  The  first 
consists  of  wheat  flour  previously  prepared  by  baking,  by  which  a  small 
proportion  of  tlie  starch — from  one  to  six  per  eeul — has  been  converte*! 
into  sugar.  In  chemical  composition  these  four  focnls  an?  very  similar 
lo  each  other,  consisting  mainly  of  unchanged  starch  which  forms  from 
seventy-five  to  eighty  per  cent  of  their  solid  constituents. 

I.  Miscellaneous  Foods. — Fndor  this  head  may  be  mentioned  Cam- 
rick's  soluble  fofui  and  Kskay's  ftKxl,  The  composition  of  these  is  given 
in  the  table  on  the  opposite  page. 

A  better  idea  of  the  coni|vtaition  of  these  f(v>ds  can  be  obtained  by 
a  study  of  the  aeeoui]ianytng  chart  (Plato  III),  which  sliows  their  w)lid 


INFANT-FOOns. 


ir.7 


The  Composition  of  Infant-Foods: 


M(>llln'B 
foud. 

Enksy's 

f<HHl. 

MalltHl 
milk. 

Ini|)erlal 
Kranuin 

Cam- 
rirlc'a 

fooU. 

Kmt.                

5*50 
14-84 
S500 

'6-67 
}27-36 

58-93 

15-39 
203 
8-81 

024 

U-50 

66-86 
19-20 

8000 

8 -50 
4-78 

PW  »oL 

1-16 
5-82 

}53*40t 

14-35 

67-81 

3J-21 

1*30 
2-70 

Pto-  ranL 

8'7e 
16-35 

}49-15t 
18-HO 

67-93 

"3  86 
806 

1-n 

11-81 
6-63 

*i*28 

1-80 

76-21 
0-49 
8-68 

104 
14-00 

6-42 

'1*38 

1-80 

73-54 
0*39 
9-28 

7-45 

rroteiiU , , , 

10-25 

duie  sugar. *.....,.,,-.   .. 

I)vxtro^e 

l^M'tuM  (iiiitk  aii^r) 

MttlUist* 



IVxtriiift 

Tutal    soluble    carbohy- 
il  rates 

27.08 

Inmiluble     oarbohydrnteii 
(Stjurh) 

37-37 

liiorffBnic  aaits 

4  42 

Moisture 

8-42 

constihicntft  as  coinparotl  with  thosi*  of  woman*?  milk.  The  essential 
features  of  the  foods  are  stvn  at  a  glanci* — i.  e.,  they  are  all  comporietl 
|>rincipally  of  earbolivdrales  and  are  lacking  in  fat.  Some  of  them  con- 
tain a  large  proportion  of  unchanged  .starch.  Furthermore,  their  prr»- 
IcidH,  though  often  sufficient  in  amount,  are  chieily  vegetable,  not  animal 
proteids.  No  one  of  them  can  be  regarded  in  any  sense  aa  a  proper 
substitute  for  breast-milk. 

Some  of  thefHi  ffxxlH — Kestl^'s  and  other  milk  foods,  malted  milk, 
cereal  milk,  and  Carnrick's  food,  and  even  some  of  the  farinaceous  foodn, 
like  imperial  granuni  —  are  advertised  as  subtstitutL*:*  fur  breast-milk 
and  recommended  for  use  alone.  Others,  such  as  MellinV,  Liehig's,  and 
Efiikay's  fo<xU,  are  intended  to  be  listed  with  milk.  The  use  of  any  of 
ihe  eommereial  foods  alone  is  admissible  only  for  ehort  periods  during 
drrangements  of  digestion,  when  we  wish  to  withhold  for  the  time  all 
fal  and  milk  proteids.  Their  prolonged  use  almost  invariably  prrxluees 
fronie  grave  dii^order  of  nutrition,  most  fre4]ueutly  rickets  or  scurvy, 
Tliose  foods  which  require  in  their  preparation  tlie  addition  of  milk 
are  open  to  less  serious  objections.  They  should  not  be  used  with  con- 
densed milk.  When  added  to  fresh  milk  they  may  serve  a  useful  purpose 
in  furnishing  the  additional  carbohydrates  required  by  an  infant  fed 
uf>on  a  diluted  cow's  milk.  In  such  a  case  they  lake  the  place  of  milk 
(iugar  or  cane  sugar  in  the  milk  motlitieation.  That  they  themselves 
exert  an  important  modifying  influence  upon  cow's  milk  so  aa  to  increase 
itK  digestibility  is  certainly  to  Iw*  doubted.  The  group  classed  as  farina- 
ceous foofls,  since  they  furnish  starch  in  a  convenient  and  palatable  form, 
may  often  be  advantageously  used  as  an  addition  to  milk  after  the  seventh 
or  eighth  month  and  during  the  second  year, 

'With  tlir  enerplion  of  Nestlr'R  food  and  Camrick's  soluble  foot],  these  anatysrs 
wmt  maile  for  the  ftolhor  by  R.  R.  Smith.  Ph.D.,  M.D,,  of  samples  pur(.'hnse<l  in  th« 
m«rk«t,  IVUl.  t  r'hietly  Ul'Loml  %  Largely  mulloee. 
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of  iliastaso;  such   prcpanUions  us    Korl> 
iikt's  oxtrail  of  malt,  taka-dia.-laso,  rrr 


IXFANT-F»> 
It  is  not  possible,  nor  even  desirable. 
the  infant-foods  with  which  the  niarkc: 
know  at  least  tiiat  ihey  are  not  j)erf('< 
as  permanent  foods  they  are  greatly  '< 
milk,  and  that  as  often  uscmI  by  the  ' 
fession,  they  arc  capable  of  doinir  :■ 
tickets  and  scnrvy  have  so  frwiiieni 
cially  when  jjiven  witlrout  the  ad»li' 
no  escaping;  the  conchision  that  lb- 
unanimous  verdict  of  intelligent   ; 
manent  fo(Kls.     On  the  other  ban- 
preparations  may  l>e  of  eonsiderjr 
in  patholo|:ioa)  etmdition?.     U*' 
but  only  with  a  very  definite  km- 
they  do  not  contain.     The  m-- 
grouped  as  follows: 

1.  The  Milk  Foods.— Xesi! 
The  others  closely  resemblinjr 
Franco-Swiss,  the  American-" 
ess<'ntially  sweetened  condi 
addition  of  some  form  of 
contain  a  large  proportion 

2.  The  Liebigr  or  Halted 
of  the  class.     Others  wliicli 
Horlick's  food,  llawley-.- 
food  is  composed  prim-it- 
They  are  <lerived  from  i: 
ehieily  of  a  mixture  of  .i 

;t.  The  Farinaceous 
fo<nl,  Hubbcll's  prejian  . 
consists  of  wheat  tloiii 
proportion  of  the  stai 
into  sugar.     In  chen 
to  each  otlier,  consi-- 


!.i!  I'li-ding. 

■  in'  fed,  many 

.:<'iir  of  the  child, 

■  I I'i  lilies,  since  these 

.   im'ili(»d  employed. 

.•!    (he  ideal   method  of 

:   infant  unless  there  are 

I  !i<-  physician  should  do  all 

_  :iMil  to  promote  its  success. 

lit-  nipples  before  delivery;  by 

'  i)t'  nursing  to  prevent  fissunvs 

i  siici-es.sful  nursing;  by  careful 

nursing  mother^  and  by  iuipress- 

_  ;i  simple,  natural  life. 

:iirary,  it  is  nevertheless  a  fact  that 

.>  steadily  diminishing  in  this  wuntry. 

■  *:.lorabIe  degree  in  the  rural  districtf* 

,!as:^'s  in  New  York  and  its  suburi>s, 

-.!  intelligently  attempted   to  nurse,  less 

riinct*.  have  l»oon  able  to  continue  satis- 

^x   nionths.     An  intellectual  city  mother 

■  'J  riuccessfully  for  the  entire  first  year  is 

,n«'  the  poortT  clas.«es  in  our  cities  a  marked 

*  also  seen,  although  not  yet  to  the  same 

•ia!  scale.    These  are  facts  that  must  be  taken 

-ihe  question  of  feeding.    While  nothing  is  so 

^arsing.  no  m<*t^«*'  ^^^  fwling  gives  much  worse 

"*  -  *     \moniF  the  classes  of  societv  where  most 
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;sin?- 


s<nenty-(ive  to  eight;  --^"^^  ^^  ^^  |„,t  ^.],pre  everv  facility  can  U^ 
4.  Miscellaneou:      "^^^^  feeding,  one  should  not  be  slow  to  adopt 

rick's  soluble  food      ^^^^^    Among  the  |)oor  and  isrnorant,  however. 

in  the  tabic  on  th-  -^r*^  ^ot  be  earriiil  on  with  anything  like  the 
A  k^tter  idea  ^^  ^utM        ^^\^  persist  in  maternal  nursing  so  long 

a  studv  of  the  ac   j  j«P*^  ^     „^„ 
»- *^yK^  of  gpccees. 
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^ng  .should  not  he  aiUmpUd. —  (1)   No  mother 

I  I"  r»  ulonis  in  any  fonn,  wliether  Ijitont  or  active, 

.  \\  L'uu  only  lm«tt'n  the  progress  of  the  disea^ 

■ariif  time  it  e.\[njses  (he  infant  to  the  danger  of 

:  lu  ^h(Juld  si'Idoni  i>e  allowed  where  serious  rom- 

iNmnected  with  parturition,  such  as  severe  ha?mor- 
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flu.  .'11.  —  Wf'ufbl  curri  (tl"  mirvirit:  iwui  urllUriiil  fewliiiiii  »'Ofn|>Ein-tl. 

Hnth  infiinU  werr  fttmni;,  wrll  iiutirloheiJ.nnJ  in  irood  Hurniuiidinirs.  The  Ujltle-rcHl  infant 
WW  never  ouce  put  to  Uir  bruiv»t;  fivt  iVoia  the  niilli  lttlK>nil'>ry.  Pint  tumiulii:  F»t  1  per 
cent,  ■uifBr  &  p«r  cent,  pruieMn  V-'i  (>tfr  cent.  At  ttix  wodIia  taking :  Fat  A  f>«r  oeiiL,  ttu/»r  T  jsir 
csDl,  prbt«!t(l»  l-a.'>  i»«r  cent.  U  will  be  ol«ervt*d  ihut  llio  nur>iii^  inlant  luu'ir  iimre  rapid 
WDvr«»  duriDtf  the  Bnit  few  wet^kti,  whUu  the  Imttlr-tWl  iiifunt  moiv  thmi  nijidv  up  Tor  tii'iH 
Mtireea  tlie  Huh  uiid  ninth  month,  for  weaning'  bfcantc  nct^evary  in  the  ochir  child  owing  to 
the  ^Tbiuat  lailure  of  Uic  motlierV  milk.  Thu  ntjitionmry  weight  »u»  ihv  renult  of  Uii*  (.■oudi- 
tloo,  and  thv  im^alur  •uhwqiwol  ifuii  wu  imudeul  to  Uiu  change  of  food. 


rhage.  puerperal  convulsionn,  nephritis,  or  puerperal  septicaemia.  (3)  If 
the  aiolher  is  choreic  or  epiieptif,  (1)  If  the  mother  is  sutTeriiig  from 
liny  ):erions  chronic  din^^a.-ic  or  is  very  (h-licale.  since  great  harm  may  Iw 
done  to  her  without  any  corresponding  U-ncfit  to  the  child.  (5)  Where 
experience  on  two  previoun  occa>tionK  under  favounihle  conditions  has 
lihown  her  inahility  to  nursi*  lirr  rhild.  {(I)  When  no  milk  Ls  secreted. 
With  reft'ren<*e  to  the  fourth  and  fifth  conditions,  an  ulisolute  opinion 
oui  not  aiwayii  Ik*  given  at  the  outiset.     My  own  incUnation  as  a  result 
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of  inrronsiug  expt^rienco  in  not  to  allow  nursing  in  either  of  these  con- 
diti*ms,  proviilfii  llit;  means  fur  prcijuT  arliticial  fitiJiiig  can  be  com- 
inuiidtHl.  The  chances  of  buccess  ait'  m)  ^niall  and  the  dithculties  are  so 
increanei!  hv  tvt't»  n  few  wtvks  of  bud  nursing  thai  I  jirerer  nut  to  put 
tliL'  child  lu  ihf  hivust  at  all.  ewn  for  the  iirst  two  or  throe  day^.  Tfio 
brca.slii  arc  hound  up  at  once  and  kept  bandaged.  The  theoretical  objec- 
tion thai  uterine  i*oiitractinns  ar*'  not  likt.'ly  to  bi*  suliicicnt  under  tfietk* 
circuiu^laiui's  docs  not  hold  In  pruclicc.  Wlicn  one  hcgiuri  witli  healthy 
digestive  organn,  artilicial  feeding  is  very  simple  and  ahiiost  invariably 
successful  ;  how  sim|de  and  liow  sucee.-»sful,  one  who  is  m  the  habit  of 
allowing  all  chiblron  to  nurse  until  Ihey  are  n»anife»Uy  upset  by  it,  can 
hardly  api^rrcialc.     (Sec  Ki^.  )U.J 

Artificial  Peeding  va.  Wet-Nursing. — \\'hcn  malernal  nursing  is  iin- 
jiossihle  or  vjndesirable,  the  milk  of  another  woman  would  seem  to  he 
the  most  ntituriil  and  Itest  sulistitulc.  While  this  is  theoretically  true, 
the  practical  obstacletj  aic  so  many  as  to  put  wet-nursing  out  of  the 
question  as  a  general  method  of  feeding.  We  have  in  America  no  peasant 
class  like  tliat  of  Kurofie  to  draw  ufK>n ;  and  in  the  claKs  which  furnishe^t 
most  of  our  wel-nurscs  the  capacity  to  imrsc  has  steadily  diminished. 
The  expense  of  a  wet-nurse — twenty-five  to  thirty-five  dollars  a  month 
in  New  York — the  ilauger  of  transinitling  couiajrious  disease,  and  the 
diflieulty  of  obtaining  proper  care  Utr  her  own  infant,  are  all  very  serious 
objections  to  wet-nursing.  The  recent  advances  in  artificial  feeding  have 
placed  it  now  on  quite  a  different  footing  from  that  which  it  formerly 
occupiiHl,  While  it  is  true  tliut  good  breast-itiilk  is  unqm^stionabW  the 
Ijest  food,  it  is  equally  true  that  properly  luodiHed  cow's  milk  is  a  far 
better  foinl  than  the  milk  of  many  wet-nurses  who  are  employf*d.  These 
fucrts  udde^l  to  the  cotistaully  iiiiMvasing  ilitlieully  of  obtaining  good 
ones  have  cause*!  wet-nurses  to  be  pretty  generally  discarded,  even  in 
our  large  cities,  where  formerly  no  other  substitute  for  maternal  nursing 
was  consi<hTed. 

There  are,  however,  some  cruidilions  in  which  tlicy  are  necessary, 
even  indispensable.  Some  infants^  usually  those  who  have  been  badly 
starttnl,  can  not  be  made  to  thrive  upon  any  form  of  artificial  feeding. 
There  are  also  many  premature  infants  and  some  very  delicate  ones 
whose  powers  of  assimilatidu  are  s<j  feeble  thai  they  are  reared  under 
any  oircumstanci*s  only  with  the  gnnitest  dithculty,  but  whose  ehamres  of 
life  are  mm-h  imieascd  by  a  gtHTKl  wet-nurse.  Again,  in  voung  infants 
who  have  been  sulfering  for  some  time  froux  chronic  indigestion  and 
failing  nutrition,  the  symptoms  of  acute  inanition  sometimes  develop 
with  groat  rapidity  and  severity.  Frofu  sueli  a  txindition,  apparently 
hopeless,  infants  may  sometimes  l>e  rescued  by  the  timely  assistance  of 
a  good  wet-nurse. 

The  ditticulties  in  the  way  of  succi^sful  infant-fetvling  in  foundling 
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aiiylums  and  other  institutioiiK  for  youug  infantB  are  such  that  in  them 
wet-nursini^  should  ho  eoiployrd  whenever  possible. 

Mixed  Feeding. — ilixed  fit-ding,  or  a  combination  of  nursing  and 
artificial  ftHMling,  may  bt*.  ein|il(>yt'il  wlunvviT  the  supply  nf  (lie  niirne  is 
insufficient,  also  to  relieve  the  inothcr  from  tlie  strain  of  nursing  entirely, 
and,  during  the  later  months,  for  the  purposie  of  gradual  weaning. 


BRKAST-FEEDIN'G. 


fCarc  of  the  Breasts  during^  Lactation. —  For  thr  -^nfrty  of  both  mother 
and  child  it  is  essential  that  the  most  sLTupulous  allention  be  given  to 
cleanliness.  The  nipplei?,  and  the  breastj*  a*  well,  should  always  he  care- 
fully washed  after  each  nursinfr.  Fsually  plain  water  is  rtufRoient,  or  a 
Weak  Iwric-acid  solutiuu  niuy  Ik-  ernployi»d. 

Nursing  during  the  First  Days  of  Life. — This  is  necessary,  to  accus- 
tom the  child  and  the  iimlber  to  tlic  ])i(KH'(lur*c,  nml  In  em|»ty  the  breasts 
of  the  colostrum;  it  also  promotes  uterine  eoutrutlions.  All  these  results 
can  be  attained  by  putting  the  child  to  the  breast  on  the  first  day  once 
in  f^'ix  hours,  on  the  sertrnd  day  ontc  in  four  bours.  The  <']iilil  gets  from 
the  breast  only  from  f<jur  lo  six  ounces  a  day  during  the  lirst  two  days. 
Did  it  require  more  nourishtnent  before  the  milk-tlow  is  usually  estab- 
lirthwl,  we  may  be  sun^  that  Nature  wouhl  ncit  have  bet'ii  so  hito  with 
her  sup|>ly.  The  common  practice  of  adminislering  to  an  infant  a  few 
hour8  old  nil  sorts  of  d(\<K'tions,  with  the  idea  lliat  bwause  it  cries  it 
ia  suffering  from  colic,  can  not  be  loo  strongly  eoademne<l.  A  certain 
amount  of  crying  is  necessary.  In  exceptimial  circumstances,  when  an 
infant  is  unusually  large  and  strong  and  erics  excessively,  it  may  l>e 
necessary  to  give  food  even  on  the  first  day ;  hut  this  is  not  to  be  the  rule. 
A  little  warm  water,  or  a  fiv&-por-cent  solution  of  milk  sugar,  should  first 
be  given;  from  two  to  four  teaspoonfuls  at  a  time  are  snlTicient.  If  this 
does  not  satisfy  the  child,  regular  feeding  should  he  begun  on  the  sec- 
ond day.  Should  the  milk  he  delayed  beyond  the  second  day.  artificial 
feeding  should  then  he  begun  at  regular  intervals. 

Huning  Habits. — (Jrwiri  habits  of  nursing  and  slct^p  are  almost  as 
easily  formed  as  bad  ones,  provided  <me  begins  at  the  outset.  A  vast  deal 
of  the  wear  and  tear  incident  to  the  nursing  period  may  Ik*  avoided  if 
the  child  is  traine<i  to  regular  habits.  Attention  to  these  minor  point>i 
often  makes  all  the  difference  between  successful  and  unsuccessful  nurs- 
ing. The  physician  must  have  a  very  clear  notion  of  how  often  nursing 
IB  Qecesaary,  must  give  ven,'  explicit  directions,  and  sec  that  they  are 
carried  out.  After  the  third  day,  for  the  tirst  month,  ten  nursings  in  the 
twenty-four  hours  are  quite  sulficient,  and  no  more  should  be  allowed. 
An  infant  at  this  age  can  usually  Im*  depended  upon  to  take  at  least  one 
long  sleep  of  from  four  to  five  hours  in  the  course  of  the  twenty-four. 


^^H               For  the  rosl  nf  (lie  day  the  child  shmilil  bp  awflkcnod.  if  noc<?<»!*8r?^^^^ 
^^H               tlie  regular  nursing  time,  and  put  to  tlio  breast;  this  plan  heing  con- 
^^H              tinned  laitil  nine  o'clock  at  ni^ht.    It  should  then  be  allowed  to  sleep  as 
^^H               long  as  it  will,  and  but  two  nursings  given  between  this  hour  and  seven 
^^H               in  the  morning.     In  IIk*  otjur.se  of  two  or  three  vfockn  a  healthy  infant 
^^H               can  UKually  be  trained  to  uurse  and  fXvcp  with  almost  perfect  regularity^ 
^^V               freqtiently,  when  a  inoulh  old,  going  six  hours  regularly  at  night  without 
^^B                froding.     A  traiiuil  nurse  of  my  act^uainlaneo  stales  tfiat  out  *»f  Ihirty- 
^^m              thrw  infantH  of  whieh  t*ho  had  the  care  from   birth,  thirty-one  were 
^^H               trained  without  dil^cuUy  in  the  manner  stated.     Uf  course,  success  in 
^^H               training  must  rest  ahnosit  entirely  with   the  nurse;  but  the  physician 
^^H               should  at  least  appreciate  the  iniiM>rtiinee  of  proper  training  and  lend  it 
^^H               his  support.    The  great  gain  to  the  mother  is,  that  she  is  enabled  to  have 
^^H               a  quii.*t,  undisturbed  niglit.    This  has  more  to  do  with  a  good  milk  sup- 
^^H                ply  than  any  other  single  thing  in  connection  with  the  mother's  habits. 
^^^^^         80  far  as  the  child  is  concerne*!,  regular  habits  of  feeding  and  sleep,  and 
^^^^P        regular  evacuations  from  tlie  bowels,  which  nearly  alwaye  go  with  them, 
^^^^^         are  most  important  factors  in  infant  hygiene. 

^^^^K                                             Schedule  for  Breast-Feeding. 

^^^^^B 

Niimlfrr  of 

tiureincK  in 

:M  Itoun. 

diirlnir  the 
limy. 

NItflit  nundnicc             ^M 
t)oiwern                    H 

^                 ,i»i- 

4 
6 
10 
8 
7 
6 

Hmt*. 

6 
4 
2 

J 

^^^H                                ••^A^^inrl 

^^^1                               TL;...!    »«                                   Amy 

^^^H                            Tt.ii-.*   ri%  ni'nfh  tviinir 

^^^1                  Thinl  III  firUi  itionth 

^^^H                                             r..                          ntnnth 

^^^^—                These  rules  can  be  carriinl  into  effect  with  but  little  difficulty,  and 
^^^^H         with  great  benefit  to  both  mother  and  child.    It  is  to  be  remembered  that 
^^^^^^          we  are  here  speaking  only  of  lipullhy  cliihlren.     The  possibility  of  train- 
^^B                ing  children  to  eat  and  sleep  in  the  manner  described  will  be  doubte<l 
^^H                only  by  one  who  has  not  made  a  careful  trial  of  it.    Relieving  the  mother 
^^B  '              of  night-nursing  after  the  cliild  is  five  months  old  U  of  the  greatest  value, 
^^^^^          and  will  often  enable  her  to  continue  lactation,  when  otherwise  it  would 
^^^^B         be  brought  to  an  abrupt  termination.     On  no  account  should  the  cliild 
^^^^^          be  alloweii  to  sleep  upon  tlie  mothers  breast,  nor  in  tlie  same  bed  with 
^^H                the  mother.    Tlie  temptation  to  fretjuent  nur^iiing  is  thus  largely  removed, 
^^H               No  mere  sentiment  in  n»gard  to  these  matters  should  l)e  allowed  to  inter- 
^^H               fore  with  the  plain  dictates  of  reason  and  experience. 
^^H                   Symptoms  of  Unsaccetsfal  Nursing  dnhnfir  the  Early  Weeks. — At- 
^^H               tempts  at  maternal  nursing  so  often  result  in  failure,  jeopardizing  the 
^^H               health,  and  even  endangering  the  life  of  the  child,  that  it  becomes  a 
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TnnttiT  (»/  the  groatei^t  importance  to  decide  this  question  of  nursing 
iirighl.  iin<i  Uii  earlv  as  pottsible.  Un  the  one  hand,  one  should  not  liostily 
vrcAn  a  child  on  account  of  symptoms  which  may  have  no  counection 
With  the  fix>d,  nor  should  one  advis-e  weaning  when  the  indigestion  from 
which  the  infant  is  suffering  is  due  to  can.st^  which  are  temporary  and 
nmiediable.  On  the  other  hand,  nursing  should  not  be  continued  simply 
lMvau?e  a  cons^-ientious  mother  desires  it,  when  every  indication  puints  to 
fadure.  If  artiticiul  ft't-tlinj;  is  to  l>e  emphiyeil  tlie  diiliruUic:*  are  fewer 
when  it  is  lK*^n  early  than  after  the  di}<estive  organs  liave  lHM.'n  derangtnl 
by  several  weeks  of  p*x>r  nursing.  TIicm;  cases  form  a  \ery  large  group 
and  prest^nt  pt'culiar  dithouIti*?s  in  practice.  While  a  decision  is  being 
reached  an  to  the  aliility  of  the  mother  to  nurse,  there  iti  required  close 
ol»:^Tvatifin  and  a  careful  study  of  all  the  conditions^  and  even  tlien  the 
physician  is  liaiile  to  make  mistakes  in  ju4lgment  the  results  of  which 
may  be  iserious. 

The  b«)dy-weight  gives  valuable  information.  The  child  docs  not  gain 
or  continues  to  lose  after  the  usual  initial  loss  of  the  first  three  or  four 
day^.  Observations  on  tlie  wuiglit  at  h'a«it  twice  a  week  are  necessary,  and 
to  ctu/4s  presentiug  special  ditllculties  the  weight  ^iiould  be  taken  daily. 
At  times  there  may  l>e  no  vomiting,  diarrhfpa,  op  even  severe  colic, 
yet  the  child  may  fret  and  worry  continually,  sleep  but  little,  and  show 
a  general  diijcomfort.  In  other  cases  definite  symjitoms  of  gastric  indi- 
gestion may  be  present,  usually  vomiting  or  frequent  rogfurgitalion  of 
small  amounts  of  undigested  milk,  later  mix<*d  wiili  nuic\is;  eructations 
of  ga^  witii  or  without  vomiting  may  <x-cur,  ajid  distention  of  ihe  stom- 
ach witli  ga.s  and  gastric  colic  may  follow. 

More  often  the  symptom*  of  indigestion  are  intestinal.  Occasionally 
there  is  constipation,  but  hs  a  rule  the  stools  are  frequent,  thin  and 
green,  containing  flaky  maAses  of  undigested  milk,  and,  after  a  short 
time,  mucus  which  is  frequently  in  largo  amount.  The  odour  of  the 
diH'harges  may  be  slightly  sour  or  there  may  Ik?  none  at  all.  At  times 
lliere  is  much  gas  and  the  stools  are  sour  and  irritating.  If  cfinstipation 
lA  prtiscnt  there  is  apt  to  l>e  severe  colic  and  alKloininal  distention.  The 
almot^t  uniform  absence  of  any  elevation  of  temperature  in  these  cases 
points  strtingly  against  the  existence  of  an  intestinal  infection,  which  ii* 
further  indicated  by  the  prompt  recovery  under  appropriate  treatment. 
The  condition  seems  to  be  one  of  indigestion  with  a  secondary  catarrh, 
which  niay  affect  either  the  stomach  or  the  intestines,  or  both.  In  the 
caMw  in  which  the  gastric  symptoms  predominate,  the  trouble  seems  pri- 
marily due  to  the  fata.  When  the  intestinal  symptoms  are  most  marked, 
it  appears  to  be  the  proteids  which  are  primarily  at  fault,  but  soon  faU 
and  Migara  also  disagree. 

t  Before  considering  the  ca«e  one  of  inadequate  nursing,  or  simple  indi- 
gestion in  a  nursing  infant,  one  should  be  careful  to  exclude  organic 
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conditions  in  tlio  child,  pnriidiliirly  livp'Tlniphif^  sti^nosis  of  tht*  pyloni- 
Tile  diagn(»sis  of  uusucc-esHful  nmsiiii!;  should  iixt-hido  the  changes  in  Uie 
Diilk  aud  if  ponsible  the  caui«eB  of  thei^  changes. 


As  the  first  ntep 


cauiiei 
one  shou 


Id  *'nd(*avoiir  t< 


the 


le  nrsi  ntep  one  siiouuj  t'ndcavoiir  lo  gam  some  idoa  as  lo 
quantity  of  milk  tjucrt-'toiL  During  die  first  week,  parlicularly  from  the 
second  to  the  fourth  day,  the  tetiiperature  may  he  elevated  quile  apart 
from  septic  or  intlammatory  conditions  or  even  evidences  of  indige^ition. 
This  is  partit'uhirly  i<<'en  where  tlte  breasts  secrete  almost  nothing  (see 
Inanition  Fever).  Often  when  the  milk  is  very  scanty  something  may 
be  learned  from  the  manner  in  which  the  ehiUl  takes  the  breast.  Where 
the  milk  is  abumlanL.  five  or  six  minutes  are  often  sufficient.  If  the  milk 
is  very  scanty,  an  infant  will  fn-quenlly  nurse  half  or  three-quarters  of 
an  hour  an<l  ttien  stop,  more  Ixvause  it  Is  exhausted  than  i)eeause  it  is 
satisfied.  Sometimes,  when  the  breasts  are  practically  empty,  the  child 
will  seize  the  nipple  and  nurse  vigorously  for  a  few  moments,  then  drop 
it  in  apparent  disgust  and  refuse  to  make  any  further  efforts.  The  only 
satisfactory  way  of  determining  the  quantity  of  milk  secreted  is  to  weigh 
the  infant  !>efore  and  after  each  nnr^ing,  If  the  milk  is  merely  scanty, 
but  not  otherwise  abnormal,  tlie  infant  does  not  gain,  but  shows  no  symp- 
toms of  indigestion,  such  as  vomiting,  colic,  or  undigested  stools,  and 
he  frets  and  cries  from  hunger  only. 

An  excessively  rich  milk  is  usually  found  under  the  following  con- 
ditions: The  motlier  is  in  good  health,  has  large  breasts  which  are  full 
and  tense  at  nursing  time.  In  most  cases  she  is  upon  a  very  abundant 
diet,  getting  little  or  no  exrn-ise,  and  fre<|ueutly  taking  some  alcoholic 
lK?verage  with  the  notion  that  IxHiause  the  child  is  not  thriving  the  milk 
is  poor.  The  child  may  be  colicky.  sU^plcj^s,  and  uncomfortable,  may 
vomit,  may  have  frecpjeut  stools  containing  niucli  undigeste<l  foo<I,  and 
may  be*  losing  in  weight.  A  similar  condition  is  often  seen  when  a  wet- 
nurrjC  makes  a  change  from  the  simple  life  and  habits  of  her  own  home 
to  the  more  luxurious  life  and  diet  of  the  family  to  which  she  goes. 
Hie  milk  t!ien  has  usnnlly  n  high  specific  gravity,  is  high  in  fat  and  high 
in  proteids.  The  following  analyses  from  Kotch  illustrate  the  point: 
No.  1  shows  milk  of  a  healthy  but  under-fe<i  wet-nurse  two  days  U»fore 
change  of  food  ;  II,  the  milk  of  the  same  nurse  after  one  month  of  rich 
foml  with  very  little  exercise;  III,  milk  of  the  same  nurse,  the  food  and 
exercise  being  regulate<L  The  effect  of  the  exercise  and  tlie  change  in 
diet  is  seen  in  a  very  market!  redtictiou  in  the  proteids. 


I. 

n. 

in. 

Kut 

o-7a 

6  75 
2  W 

5'44 
6-25 
4-61 
0-30 

5-50 

Sugar 

600 

l^teids 

2  90 

Salts 

O'U 

BUKAST-PKKOIXli. 


175 


* 


wantv  milk  of  a  poor  t|uality  is  most' often  ?cen  where  the  mother 
is  delicate  or  aruemic,  or  perhaps  has  had  a  difficult  or  complicatt'd 
lalxfur.  ami  who  hesJdi'H  is  an\io\is  uiid  careworn.  ]1  is  ofti-ii  wilh  IhtJ 
Ifn-aU'st  dinicully  that  one  can  secure  the  neceiisary  half  ounce  rctjiiirod 
fur  examination.  The  milk  is  usually  low  in  total  soliUii  aud  very  low 
in  fat.  Tlio  specific  gravity  may  be  only  1024  to  1  fi'.*7,  imd  llu-  fai 
only  one  per  cent  or  les.«i. 

A  diaturl>cd  or  disordered  milk  secretion  is  sometimes  seen  when  the 
milk  i«  M'anty,  often  when  it  is  very  uliundaiit.  Iiik<»  the  irrniip  of  case.* 
just  mentioned  this  is  fret|ueiitly  met  with  when  the  iiHttlieiV  gi-neral 
health  is  below  the  normal,  hut  particularly  is  it  inHuenced  by  her  ner- 
vous condition.  It  is  the  hifrhly  ner\'(u]s,  enintiomil,  worried  womrtn 
whose  milk  wo  are  now  considering.  During  the  iirst  wet-k  or  two  the 
eecrelion  may  be  exre!»sive  and  then  rapidly  diminish;  or.  though  the 
milk  continues  abundant,  the  infant  shows  no  improvement.  It  is  most 
frt»quent!y  f(tund  on  examination  that  the  milk  is  low  in  fat  (U-50  to 
1  per  cent),  while  it  is  high  in  proleitis  {1  75  to  3  50  per  ceni).  The 
child's  t*ir'mptonis  are  usually  those  of  intestinal  indigestion — Hovere  colic, 
flatulence,  and  fro<iUcnt,  green,  undigestwl  stools. 

Maua<jemi'nt. — The  cause  of  the  syinptonis  being  in  tlie  fnnj  ntid  not 
in  the  child,  the  futility  of  all  medicinal  treatment  will  l>e  at  onee  uppur- 
cnt  Hp  who  cxpectfi  to  relieve  the  symptoms  of  indigestion  by  the  use  of 
digeitive  ferments,  hy  giving  sonietliing  Ix'foro  the  nursing  to  dilute  the 
milk,  or  to  cheek  fretjuenl  inti*s(inal  discharges  by  ojiiutn  or  aslringeuls, 
will  Ik?  disappointed.  Temporary  benefit  often  follows  a  dose  of  castor 
oil.  but  unless  the  milk  oan  be  Tnnl^TJally  changed  in  com|x)sition  no 
j>ermanrut  improvement  in  the  child  is  to  he  lookeil  for.  The  question 
OHually  to  be  decided  relates  to  the  continuance  of  nursing.  We  have  a 
choic**  of  four  courses :  ( I )  To  continue  nursing,  endeavouring  to  correct 
tlie  milk  through  treatment  of  the  mother;  (2)  to  partly  nurse  and 
partly  fee<]  from  the  U)ttle;  (3)  to  stop  all  nursing  temporarily,  pump- 
ing the  breasts  meanwhile  to  keep  up  the  secretion  while  we  attempt  to 
improve  its  character;  (1)  to  wean  at  onet.'  and  entirely.  In  di.'ciding 
which  of  these  courseji  is  to  be  adopli-d  wo  must  take  into  consideration 
the  otindition  of  the  child,  the  HevL-rily  aud  duration  of  its  symptoms,  the 
findings  of  the  milk  examinati<m,  and  liie  (Nindition  of  tlie  mother. 

While  the  analysis  of  the  milk  is  of  some  value  in  determining  the 
rourm*  to  lie  pursue<l,  and  .-houhl,  if  possible,  be  nmde.  it  is  of  much  less 
importanet*  than  the  child's  sym|il<mis.  We  must  be  guided  not  by  what 
the  milk  contains,  but  by  how  seriously  it  disagrees.  The  chemical  ex- 
amination may  show  the  milk  to  be  of  normal  average  in  the  proportion 
of  itfi  different  ingre<lients  and  yet  the  child  be  seriously  upset  by  it; 
on  the  other  hand,  a  child  may  In?  iloing  admirably  upon  a  milk  which 

ir«  proportions  which  dilTer  very  greatly  from  the  normal  average. 
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The  quostion  alwavK  concerns *tho  eiTwt  of  the  porticiilur  milk  upon  ihc 
particutar  cliiM. 

WltL-n  l!u'  Mnipliiiiis  of  iudigistion  are  t^evete  i>r  have  Ufn  prolongwlj 
it  is  usually  A  inititako  lu  atteiii[il  lo  relieve  ibc  condition  by  simply 
substituting  some  other  foo<i  for  part  of  the  nursings.  This  seldom  leads 
to  any  material  improvement  in  the  symptoms,  while  it  d(H?s  confuse  the 
result,  sinre  wo  can  not  now  loll  whiither  it  ia  the  breast  or  the  bottle 
feedint;  which  disagre^'s.  A  better  plan  is  to  stop  nursing  entirely  for 
a  tinie  and  try  the  bottle  ahtne.  Jf  the  symptoms  are  at  once  relieved 
the  weaning  should  be  pfrmnnrnt. 

When  syiDptnms  point  to  a  scanty  milk,  but  of  fair  rpjality — L  e., 
infant  not  gaining  but  without  any  particular  symptoms  of  indigestion — 
one  is  often  alile  to  overcome  the  dilliculties  and  continue  the  nursing  to 
advantage.  Until  a  decided  increase  in  the  milk  has  occurn'^l  the  cliild 
fiiiould  have  supplementary  feedings  from  the  buttle  in  sulhcieut  number 
to  insure  lis  btring  properly  nourishwL  Only  one  or  two  a  day  may  be 
required,  or  it  may  be  desirable  lo  nurse  and  give  the  bottle  alternately. 
If  the  latter  plan  is  followttl.  botfi  brrasls  sbmild  be  given  at  each  nursingj 
period  for  the  stimulating  elftvt  upon  the  secretion. 

In  the  Ireatmeul  of  the  nmllier  the  first  thing  is  to  secure  for  her  an 
uudi^turlK'd  rest  at  night.  Jf  possible,  she  should  be  entirely  relievitl  of 
tlw  care  of  the  infant  at  this  time,  and  if  feeding  is  mnnssary  the  Ixjitlc 
should  be  given.  She  should  have  a  certain  amount  of  fresh  air  every 
day,  driving  if  possible,  or  walking  as  soon  as  she  is  able  to  take  more 
active  exercise.  Urntio  massage  of  the  breasts  is  often  us(>ful  in  stimu- 
lating secretion.  It  should  be  done  with  care  and  with  every  precaution 
against  infection^  and  may  be  re|K'attHi  two  or  three  times  a  day  for  ten 
niinutcH.  The  dii4  should  bt?  abundant,  with  a  large  allowance  of  milk 
and  meal,  especially  beef.  If  there  is  an;emia,  iron  should  Im?  given. 
Some  of  the  alcoholic  extracts  of  malt  are  useful  (page  138).  Every 
means  should  l)e  taken  lo  improve  the  general  nutrition,  for  whatever 
benefits  this  improves  the  milk.  If  the  conditions  presvut  are  incident 
to  the  confinement  or  the  convalescence,  the  prognosis  is  good;  and  in 
the  ciiurse  of  a  week  or  two  very  tuarknl  improvement  may  lie  evident. 
and  lartation  may  be  successfully  etmunncMi.  If,  however,  the  conditions 
depend  upon  constitutional  debility,  the  prognosis  is  much  worse.  Tem- 
porary improvement  may  take  place,  but  it  soon  beeomee  evident  that 
Ibe  nursing  is  a  failure. 

When  the  syniptoins  arc  found  to  be  associated  with  an  over-rich 
milk  the  prospects  for  continuing  nursing  are  much  t)elter  than  when 
the  milk  is  poor.  Unless  the  infant's  digi-stion  is  very  feeble  or  has  been 
seriously  upsot  either  with  vomiting  or  diarrhoea,  one  can  usually  so 
alter  the  milk  by  trailing  the  mother  as  to  make  it  possible  to  keep  the 
baby  at  the  br<*ast.    Alcohol  should  be  prohibited;  the  diet,  especially 
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^^^nWmSBm  nf  meat,  slmulil  Iw^  rnIikciI,  luiil  i\w  iTiDllmr  rormirt'd  to  take              ^^| 
daily  exerci.se  in  the  opi'ii  air,  pitrULularly  l>y  walking'.     Tlie  intervals              ^^| 
between  nursing  should  be  lengthened,  uiiually  to  three  hours.    In  many             ^^H 
CA^CA  there  h  an  advuntajro  In  dilutin*^  lite  niilk  by  ullitwiiit,'  the  child              ^^| 
to  take  water  before  putting'  it  to  ihe  breast.    The  iiii|trtivement  faliovv-              ^^| 
ing  such  a  change  in  regimen  is  often  immediate,  and  with  increasing              ^^| 
^H    age  and  weight  the  child  ^rraduully  beeonie^  airu.^loine<l  to  and  is  able              ^^| 
^H  to  digest  tlie  rich  milk.     If,  however,  the  child's  symptoms  of  indiges-              ^^M 
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Fift.  8S. — Weiirlit  curve  »how!ni{  tJic  effect  of  liad  nuntnt;  and  good  feeding.     Maternal  nursing                  ^^^| 
for  •even  weckw ;  contiituuil  t«y niplom*  of  in<li>ci'»tinu  ;  folio,  fr^uQDl  grwn  paasaKuv,  con-                  ^^^H 
aunt  diftooiiifijrt,  etc.;   other  iruatment  without  avail,      linincdiato    liuproveniont  when                  ^^H 
•  weantd  and  putoQ  iiiwlifled  milk  fn>in  Iho  laborafjrv.    Kormulu:  Fiit  15  per  cent,  BUjrar                 ^^H 
t  perc«nt»  fHOtelda  0*75  per  cotit     All  svmptoma  of  indigciition  rapidly  disappeared,  iho                  ^^^H 
pHMQtafM.ven  gmduaUjr  incrvaaed,  and  ateady  gain  in  weight  followed.                                           ^^H 

tian  are  of  an  aggravatetl  type,  whether  ga^ttrie  or  intestinal,  it  will  be              ^^| 
necessary,  even  thongh  the  weight  is  increasing  normally,  to  stop  nurs-             ^^M 
ing  entirely  for  a  (imt*.    The  breasts  should  I»e  piimpwl  at  rejndar  inter-              ^^H 
vaU  and  tlie  child  pluceil  ii|>oa  some  other  foo^l  until  the  ti^ymptinus  are              ^^B 
reJiered.  and  then  brought  back  gradually  to  breast  feeding.    Should  the             ^^M 
infant  jt  digestion  be  up*ot  a  second  time  as  soon  as  t!»e  breast  i.^  resumed,             ^^H 
the  child  should  be  weaneil.                                                                                            ^^H 
If  the  examination  shows  the  milk  to  l)e  of  very  poor  quality  (i.  e.^              ^^H 
low  in  fat,  low  in  total  solids),  whether  scanty  or  abundant,  the  outlook             ^^M 
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m  BDt  good.     It  is  spldom  that  the  conditions  affecting  the  ni 
vlidi  40ch  a  milk  it*  due  can  \)e  ri>niovixl. 

Wben  we  see  a  fi-etful,  colicky,  sleepless  infant  with  either  no  gain' 
m  weight  or  a  loss  of  a  few  ounces  a  Moek,  and  with  stools  which  never 
■fpioach  t1)e  normal,  and  thctic  conditions  liave  lastixl  for  three  or  four 
•rek^*  we  an*  justificil  in  taking  the  child  from  the  brca^^t  at  once  (Kig. 
3$),  When  the  pymptoins  are  less  pronounced,  and  espetMally  when,  in 
4ftle  of  all  di»*comfort  and  indigestion,  the  infant  is  r;ainin^  in  wciplit, 
rrefi  though  not  rapidly,  further  elTorts  may  be  made  l)cfore  weaning 
is  ordenxl. 

Sitmmary. — Poor  milk  is  usnally  low  in  fat  and  scanty  in  quantity, 
while  the  pniteids  tniiy  U'  either  high  or  low.  Very  rich  milk  is  usually 
high  lM>th  in  fats  and  proleids.  Very  poor  milk  can  st4(l(nn  l>e  |H»nMH- 
iKtitly  improved  unless  the  causes  are  very  definite  and  nf  a  temp<irary 
ohametcr.  Over-rich  milk  can  often  be  improved  if  the  true  explanation 
for  il  imn  Ikj  rejiehed.  Hesults  are  to  be  jiid;ied  not  !*o  mut^h  l>y  the 
change  in  the  composition  of  the  milk  m  by  impi'ovement  in  the  infant^ti 
syiTiptonis.  On  the  wliole,  since  artiilcial  feeding,  when  it  can  be  prop- 
erly done,  gives  much  Ix^tter  results  than  pm)r  or  doubtful  nursing.  I 
am  inclinwi,  as  a  result  of  increa<*ing  experience,  to  stop  nursing  after 
a  fair  trial — o.  g.,  of  two  to  tliree  weeks — lias  been  made,  and  iM'gin 
fotnling,  rather  than  waste  time  in  jirolonged  efforts  lo  improve  tliu 
hreast-milk. 

\VKT-Nt'R8iN0.— In  the  selection  of  a  wet-nurso,  it  is  by  no  m(«ns 
«)  0!*wntlal  as  has  generally  hwn  supposed,  that  her  child  shall  be  of 
fll»out  the  same  age  as  the  <hild  she  is  to  nurse,  for,  after  the  lirst  month, 
the  elianges  in  the  composition  of  breast-milk  are  insignificant.  Ft 
is  always  desirable  that  the  wet-nurse  shall  have  nursed  her  own  infant 
long  enough  to  rlemnnstrute  the  fact  that  she  has  an  ahiinibmce  of  goo<i 
milk;  hence,  taking  a  wet-nurse  at  the  end  of  the  first  or  stnrond  week  ia 
always  fraught  with  considerable  uncertainty.  It  is  the  quality  of  the 
milk,  not  its  age.  which  determines  whether  or  not  it  will  agre<».  For 
an  infant  over  one  month  old,  a  gruxl  wet-nurse  whose  milk  is  anywhere 
iM'twoen  one  and  six  months  old  will  usually  answer  perfectly  well;  and 
even  for  premature  infants  such  a  milk  may  be  used  without  hesitation, 
but  it  should  at  Hrst  he  diluted. 

A  good  nurse  must,  first  of  all,  be  a  healthy  woman,  free  from 
fvphilitie  or  tul>erculous  taint,  and  hor  lliroat,  teeth,  skin,  gland:?,  scalp, 
and  legs  >lnMdd  In?  carefully  insjteeled.  She  iinist  have  go*>d  mammary 
glandular  development.  The  hrtnists  should  Im*  full  and  hard  three  lumrs 
after  nursing.  They  may  be  very  large  and  yet  supply  very  little  milk, 
la-'ing  then  comjxised  almost  entiR^y  of  fat.  On  the  other  band,  some 
smaller  breasts  may  be  almost  all  glandular  tissue.  The  ditference  in 
the  size  of  a  breast  before  and  after  nursing,  is  one  of  the  l>est  guides  a» 


to  the  amount  of  milk  it  it?  lii^crptin^.     The  nipple?  should  bo  frw  from              ^^M 
rrosionn  or  iissurt*?,  and  long  enough  for  the  uwxh  of  the  rliilcl.     PreftT-              ^^H 
alAy  hhe  nhoiiid  U;  of  a  pldo^^rualic  iLMnpe'ranifiit,  uiid  of  a  ^otxt  moral              ^^^| 
(Imriicler.     This  in  dosirahle  for  personal  rcasfuts,  jilthait^^h  then'  is  uo              ^^H 
cvidi^nci'  of  moral  (|ualiti<N  Ix-ing  traii«iiiiitt(d  throti;:h  tlir  milk.     It  is             ^^H 
dehiralili'  that   a  nnrst'  hliould   (►t*  btlwwm  Iwcniy  nod   Ihirty  ywirs  of              ^^H 
age»  ulthougii  murh  more  depends  upon  the  individual  than  upon  the  age.             *^^H 
Other  things  being  eijual.  a  priniipara  should  be  chosen.     An  examina-              ^^H 
tion  of  lite  milk  tonv  \t^  of  Knitie  assjstatue  in  sebiling  a  uiir.<^e;  bill  the               ^^H 
l)ei't  evidence  ti»  he  obtHoud  of  the  character  of  a  woman's  milk  is  the              ^^H 
condition  of  her  own  child,  which  shouUt  utway^  be  8cen  before  she  in             ^^H 
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L          Fi«.  »S.— Chart  •liowinir  llio  effect  of  preirnKiicy  u|K)n  the  weight  of  a  numinir  infiint,    Tlio                   ^^^| 
^^^1               ^PV^  '^^^  1"  ^i^^  *J^  t^'o  I>*tiuiit ;  Lliu  tuwvr  oue  is  the  awrni^e  lino  fvr  the  &rt»t  /eitr.                            ^^^H 

att-eptetl.     It  often  happt-ns  that  a  woman  who  ha,<  had  an  abundant               ^^W 

supply  of  milk  for  her  own  infant,  ha^  very  little  for  another  infant  for                     ■ 
tlio  first  few  days  in  her  new  surroundings.    This  is  usually  the  result                     ■ 
nf  till*  ner%'ous  disturbance  connrctcil  with  parting  from  her  own  child.               ^^^| 
going  to  a  new  place,  being  carefully  watched,  etc.     In  such  a  ca«e  it               ^^H 
should  not  1>G  loo  readily  decided  that  she  is  incompetent  8&  a  inin«e.  for,                   1 
under  most  cireumslances,  with   proper  tn^tment  her  nornwU    flow   of                ^^^| 
mdk  will  be  re-estabtishtnl.                                                                                              ^^H 
WraNtN'o. — Weaning  should  always  be  done  gradually,   when  pos-               ^^H 
jible,  for  the  sake  of  tioth  mother  and  child.     Sudden  w»»aning  is  apt  tn               ^^H 
U'  followiil  by  an  attack  of  acute  iudiges^tion  in  the  infant.     This,  how-               ^^H 
<n'rr,  is  not  u  ntvessary  n^ult.  and  usually  depends  u(x>n  the  fact  that               ^^H 
^m   thtt  child  is  given  cow's  milk  without  suffieitoit  dilution.    Weaning  in  hot               ^^M 

weather  is  usually  to  l»e  avoidefl,  hut  the  hann  from  this  is  not  nrarly  ftO 
proat  AA  iM>iuetinie$  results  where  lactation  is  unduly  prolongwl  hecau^e 
of  ii  |nx'judiL'Lf  ai^airist  a  tliauge  of  focwl  at  thi.s  tiiiiL'.  Whily  there  are 
many  women  of  the  lower  eJa-sscs  wlio  are  able  lo  nurse  their  ehildren  to 
Dtlvanta^^e  for  the  entire  first  year,  the  nunil>er  of  such  among  the  bet- 
ter elassi'p  is  certainlv  verv  ^malL  By  the  Inller,  nursing  ran  rarely  Ih? 
eoutinued  heyond  the  iiitilh,  and  often  not  U'vojid  the  sfixth  month,  with- 
out unduly  draining  the  vitutity  of  the  mother  and  at  the  &ame  time 
harmin>r  the  ehild.  Th**  hue  months  of  lactation,  like  t!ie  early  months, 
n-t^uire  eliwc  waltliing.  It  is  u  i-oriiinon  mistake  to  ef>ntinue  lK»th  mater- 
nal and  wet-nursing  ttm  lnn;.\  owing  to  a  dislike  of  making  a  chaikge 
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Pia,  54,— Wpiifht  curve  of  n  cliiM  pponcrly  woined.  Abrupt  WL-onint*  st  eight  moDthn;  |om 
of  weiiflil  for  llic  tint  wook  <luc  to  tJiu  chiUr'*  hfiriir  put  u|K>n  cowV  milk  nitli  low  piirctini- 
aifcs.  Furmulu:  Knt  1-6  fHr 'H*nu  su^'^nr  6  jH-r  c«nt,  j»nil<^Kii»  omo  [HTrtMit.  pprccnt*^  wem 
riiniilly  iiion.-u.-M.Ml.  with  Nii)i«i><)iirnt  ot^iuly  und  nrtfulur  ifniii  in  wcltflit.  WeHiiintr  noooiu- 
pllfitieu  without  th«  ntight^-nt  Ayiui>t'iiii  uf  ii)ili((ealiun.     Thu  U>wit  ia  thi*  nvt-rat^  Itnc. 


when  things  are  going  tolerably.  Jt  is  a  safe  rule  to  make  the  uintli 
month  the  time  to  supf^ilomeni  the  hreai*l-feeding  hy  otJjer  food.  But 
liere,  a.s  in  the  early  monllis.  the  child's  weight  i»  the  l>est  guide.  In  the 
ah^;enee  of  evident  i^igns  of  di.<(«!ae,  a  stationar)'  weight  for  several  weeks 
makes  weaning  advisahle;  a  steady  loss  makes  it  impemtive. 

The  accompanying  weight-chart  (F'ig.  33)  illustrates  this  point.  The 
infant  did  unusually  well  until  the  sixth  month.  As  it  did  not  seem  ill, 
the  parents  were  not  disturl>ed  until  the  loss  had  reached  three  pounds. 
Feeding  wan  at  onco  hogim.  and  the  child  gradually  regained  its  lost 
weight.    It  wail  Kuht^etiuentiy  discovered  that  the  mother  was  pregnant. 
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When  a  nursing  infant  has  been  accuslorried  from  birth  to  take  one 
feeding  a  day  from  Ihe  bottle,  always  a  great  wnvt?nifnL'«  to  a  nuraing 
mother,  gradual  weauiug  is  generally  an  easy  matter;  otherwise  it  is 
itometimes  an  impossihiiity,  the  child  refusing  all  food  e.xrept  the  breast 
«>  loi»g  a*  this  ift  given,  and  nothing  but  starvation  indueing  it  to  take 
food  either  from  a  bottle  or  a  spoon. 

Sudden  weaning  may  he  i'e<juire<l  at  any  time  from  tlie  development 
iu  the  mother  of  acute  disease  of  a  eerious  naliiie,  such  as  typhoid  fever 
or  pneumonia,  of  grave  ehronin  disease,  such  as  luhorculosis  or  nephritis, 
from  tlie  intiTcurrencc  of  pregnancy,  or  from  disease  of  the  mammary 
ghuid.  An  infant  should  not  be  suekled  at  a  breast  which  is  the  seat 
of  acute  inllainmation.  Tlirough  many  of  the  minor  ills — mild  attacks 
of  bronchitis,  pharyugitis,  in<ligcstion,  and  even  malarial  fevrr — mothers 
fn-quently  nurse  tlieir  cliiidivn  wilhuiit  any  seeming  detrimctit  iti  tliem 
or  to  themstdves.  In  acute  illness  of  short  duration,  if  severe,  it  is 
ainially  t^ettcr,  unle*i»  wo  decide  to  wean  altogether,  to  feed  the  child 
from  the  bottle  and  to  maintain  the  flow  of  milk  by  the  use  of  the  breast- 
pump  three  or  four  times  a  day  rather  than  allow  it  to  dry  up. 

In  ca«e8  of  sudden  weaning,  the  food  siiiiuld  in  the  beginning  be  very 
much  weaker  than  for  an  artificially  fed  child  of  the  same  age.  The 
change  can  then  l*e  made  without  causing  mucli  disturbance  (Fig.  34). 
When  the  infant  has  become  somewhat  accustomed  to  cow^s  milk  the 
strength  of  the  food  may  be  gradually  increased. 


MIXED  FEEDIKG. 
By  mixed  feeding  is  meant  a  combination  of  nursing  and  artificial 
feeding.  There  are  no  ohjections  to  this  practice;  often  there  are  great 
advantages  iu  giving  an  infant  only  a  few  breast  feedings  a  thy  when 
more  are  impossible.  This  may  fr(H]uently  be  done  in  hospital  pnicticc, 
and  thu.H  a  single  wet-nurse  may  assist  in  the  feeding  of  two  or  ihreo 
infants.  Mixe<l  fci'iling  may  be  rtrsorted  to  whenever  the  milk  sup])ly 
of  the  mother  is  insulficicnt.  If  at  any  time  the  uiotlier's  health  begins 
to  suffer,  che  may  be  relieved  of  niglit  nursing  or  of  one  or  more  nurs- 
ings during  the  day,  and  the  bottle  substitut<nl.  In  this  way  she  may 
l)e  enable<l  to  continue  lactation  for  some  time  longer  than  would  other- 
wise be  possible.  Mixed  feeding  is  often  necessary  during  the  first  few 
weckjs,  while  the  mother's  milk  is  insutlicient  in  eonseipience  of  some- 
thing which  ha*  rctardwl  her  convalescence.  The  milk  may  l>ecome 
abundant  and  of  gottd  quality  as  soon  as  the  motlier  is  well  enough  to 
be  op  and  out  of  doors,  although  it  was  previously  scanty  and  of  inferior 
fjuality.  Two  or  three  fce<lings  a  day  from  the  bottle  help  to  bridge  over 
this  period  and  prevent  the  child's  nutrition  from  suffering.  But  l>efore 
allowing  a  mother  partly  to  nurse  and  partly  to  feed  her  infant^  one 
should  be  snro  that  the  quality  of  the  milk  is  good. 
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II  is  wt.'ll  frnin  llio  very  nutsci  to  luriislnni  tlir  infant  in  take  nnn  of 
its  feedings,  or  at  lea.-*!  to  take  water,  from  a  tx>ttle  cmeh  day.  In  mater- 
nul  nursing,  the  occasional  feeding  which  is  usually  necessary  bei?nnie8 
then  a  siniph'  matter.  If  the  child  is  being  wet-nnr^od»  tlie  same  jilan  ia 
advisable,  for  it  then  Woines  ea-sy  to  put  an  infant  ufxm  the  bottle 
entirely  in  the  event  of  the  wet-nurso  leaving  suddenly — a  not  uncom- 
mon occurrence. 

ARTIFICUL  FREDING. 

There  are  several  fundamental  principles  regarding  which  nearly  the 
whole  scicntifie  WnHd  is  a;;reoil. 

1.  Woman's  milk  i8  not  only  the  best,  it  Is  the  ideal  infant-food. 

2.  Any  suhstitute  should  furnish  the  same  constituents — fat,  carlio- 
hydrates,  prott'ids,  salts,  and  water;  furthemiore,  thry  should  he  in  about 
the  same  proportion  as  they  e\ist  in  a  good  sample  of  woman'H  milk. 

3.  The  food  should  have  a  caloric  value  •  suttieient  to  promote  growth 
and  furnish  energy. 

4.  Tiie  ditfiTcnt  constituents  should  resemble  those  of  woman's  milk 
as  nearly  as  ])ossiHle  lyith  in  their  chemical  composition  and  in  their 
behaviour  toward  the  digestive  fluids. 

5.  These  conditions  are  fuliilled  only  by  fresh  milk  from  some  other 
aniina]. 


•From  numerous  observer imis^  iho  cnloriu  nt-cds  of  Uie  average  infant  in  hnidLh 
haT©  Itcon  shown  to  be  about  1110  calories  for  ciu:h  kilo,  of  biidy  weight  from  llie 
Ihinl  week  to  the  sixth  month.  Thosu  gnulually  Uiminifih  until  at  tho  tind  of  the 
first  year  they  roach  about  75  to  80  calories  [>er  kilo.  The  caloric  rc(|uin'uieiiLs  aro 
greater  for  very  active  infants  on  ac<.'0unt  of  their  innre  rapid  nietal«>li8ni ;  also,  for 
premature  or  waited  iofanta  ou  accouut  of  thair  relativoiy  larger  body  aurfaoti  to 
radiate  hrat. 

An  iiifatit  weighitig  7  kitos.  (15  pounds)  rec|uire8  about  700  calories  daily.  As  the 
eah>rif'  vuluo  of  a  gout  averaj^o  specimen  of  woman's  milk  is  about  650  calorics  jH?r 
lilro,  the  nvpiirumcritti  wuuld  bu  supplied  by  a  litllo  over  t>iio  litre  of  woman's  milk. 

The  practical  application  of  Lheso  facts  in  infant-feeding  is  that  one  should  ho 
careful  to  fumi<fh  to  an  infant  who  is  ariificiatly  Tri  what  is  nee<)e<l,  but  no 
excess.  A  fi>'Kj  much  below  the  normal  <*aloric  rerjuireiuonls,  or  one  much  nlH>ve 
them,  may  1>o  (Mjually  improper  and  therefore  unfiucvosfiful.  The  physician  should  Ite 
able  lo  calculate  the  caloric  value  of  tho  tood  given  when  infants  are  not  thriving^  to 
see  if  (lOiiLaible  where  tbe  mistake  lies. 

The  caloric  value  of  utty  modincAtion  of  oow*8  milk  of  known  pcrcentaf^  may  be 
calculated  as  follows:  An  infant  sii  months  old,  weighing  15  ^mundsi?  kilos.),  is  taking 
six  fe<*ding3  of  6  oun'-es.  or  36  ounces  daily,  of  a  milk  containmg,  fat  8*5  i»er  cvnt, 
sugar  7  i>er  cent,  proteidH  TT^*  |icr  cent. 

DBS   (fat  t\  1  0  3  (cmlorki  vid  of  fat)  =  ^tA  caloric  val.  of  fat  in  I  grm.  focML 

•or     {miirai  %)       k  41       suirar)      =  as?       sumtr      •»  j     ••         " 

■0I7B  (pruteUl*  fi  M.  41       ••         "     **  pruU4<U)  =  1172        prulekls  -  i     «         •' 

IIM  caloric  Talu«  of  1  gnm  of  food. 
•684  K  tOOO  =  IWU  (caloric  valov  1  litre  fcxxl). 

U  ounce»=  1  lift  Ittma;  VM  ».6M  =  7^  (No.  calories  in  food  Uken  dallj). 
736-1-7  (bodj  wt.  In  kilos.)- 104  (No.  calorics  per  kilo.);  wtUcb  U  iUgbUy  above  the 
normal  requiremeDta. 
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In  the  artificial  feeding  of  infants,  cow 
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cows  miiK  IS  ^eiecied  a? 
the  onJy  milk  available  for  general  use.  Although  it  furnirihes  all  the 
ef>nstitiienlH  reqiiirwl,  thfy  are  not  present  in  llie  proportions  suited  to 
young  infants,  and  the  constituentt:  ar*e  not  idenlical  witli  thost*  in  wom- 
an's nnlk.  C'ow's  milk,  therefore,  can  no(  [>o  fi-d  to  most  infants  without 
some  changes.  These  changes*  are  technically  known  as  tlie  Mmlipmi'ion 
of  Cow's  Milk. 

Altliough  there  is  practical  agreement  among  writers  and  toacliera 
regarding  the  foregoing  points,  there  still  exists  considerahte  difference 
of  opinion  respecting  nu'llnuls  of  adjqiting  row's  milk  to  \hv  infant's 
digestion.  To  maki?  tlu»se  ctianges  properly  il  is  mt'essary  to  know  in 
the  first  place  what  are  the  exact  differences  between  cnw^s  milk  ai»d 
woman^s  milk;  and,  secondly,  to  devicte  the  simplest  method  of  over- 
coming them. 

The  earliest  milk  mo<lifieation  was  simply  dilution  with  water  and 
the  addition  of  enough  cane  sugar  to  make  it  taste  like  hreast  milk.  The 
only  eiumge  made  witli  llse  age  of  the  cliihl  was  dimply  to  var)'  the 
amount  of  water.  Instead  of  water  as  a  diluent  many  have  preferred  to 
use  gruels  made  from  difterent  cereals — oatmeal,  harley,  arrowroot,  etc. 
— believing  that  thereliy  the  casein  was  renden-d  more  digestible.  Upon 
Buch  simple  moditlcations  as  these  many  children  have  done,  and  many 
.itill  do,  very  well,  when  the  matter  of  dilution  is  judiciously  managed* 
But  it  is  e<|ually  true  that  very  many  do  not  do  well,  and  that  present 
knowlwlge  enables  us  to  do  something  better.  Tlu  re  are,  however,  cir- 
ouniHtances  where  an\tliing  mon'  complex  is  imfK>ssililL'  in  the  way  of 
milk  UHHlitieation;  thun  only  should  the  old  methods  of  simple  dilution 
he  employe<l, 

I-ater,  when  the  composition  of  woman's  milk  came  io  be  better 
understood,  it  was  thought  that  all  that  was  neceiwary  in  modified  milk 
was  to  strure  the  fxact  percentages  of  fat.  proteids,  sugar,  and  sidts 
whicli  exist  in  a  good  sample  of  woman's  milk,  and  that  thi»  combina- 
tion would  \h*  the  l»est  possible  substitute  for  it  Out  of  this  came  the 
various  mixtures  of  milk,  cream,  sugar,  etc..  which  aimed  to  rejinKluce. 
according  to  the  views  of  different  writers,  the  exat't  proportions  of 
woman*s  milk. 

TU\»  was  a  gn-at  step  in  advance,  in  that  some  pri)|ier  relation  be- 

twivn  the  different  foo<l  constituents  was  maintaintnl.     While  fntpiently 

itucceHsful,  such  formulas  often  failed  for  lack  of  tiexibility.     The  food 

was  the  same,  but  the  child  was  not  always  the  same.    Furthermore,  the 

diffepi*nce  in  the  digestii>ility  of  both  the  fata  and  the  proleicls  was  not 

i^uflkienlly  taken  into  account.     Kxperience  has  shown   that   no  single 

niilk-fonuula    can    be    made    to    serve    as    a    substitute    for    womau^s 

milk;  and  intelligent  students  of  the  problem  have  ceased  to  search 

for  one. 
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The  ffiilra!  thnn^'lit  of  llie  mnver  iiicthnd  of  modification — which 
imiy  very  jtrnjxirly  In*  called  Ihf  "  AiiuTiciin  mothoii  " — is  to  consider  the 
different  element*  of  the  food  .-separately  and  to  adapt  their  pmjwrtions 
If)  the  I'hildV  dit;e^tioM.  Like  the  method  just  deserdH'd,  il  i>  l>ik*ed 
upon  thu  fwrceiitrtge  coniposilion  of  woiiian'^  milk,  and  i\\^  ret.o;jjnisos 
that  there  is  a  difference  in  the  digcstihility  of  cow's  milk  and  woman's 
milk,  jmrticularly  of  the  prf)1eids.  It  aim?-  to  discover  the  ])rnper  propor- 
tions of  fat,  sngar,  and  protcids,  and  the  iK»st  methods  of  gradational 
increase  for  healthy  infantti  with  normal  digestion;  and  also  to  diw?over 
for  those  with  nhnorinnl  or  fwhlc?  difri'stion,  tlie  eomhinations  hist  snitwl 
to  tlie  individual  tomlitions.  AVhtre  dilhculty  exists  iu  the  dijjestion  of 
milk»  it  is  usually  with  some  one  of  its  elements,  or  at  least  chiefly  with 
one.  In  such  a  condition,  instead  of  stoppin)?  milk  entirely,  or  reducing 
tlie  propnrtinn  of  nil  Ilic  cleiiients  hy  simply  diluting  the  fotnl  still  fur- 
ther, tliat  one  alone  which  is  causing  the  disturbance  is  rcilucid. 

In  prartice  there  is  necej;sarv  an  easy  method  of  securing  Ihc  u>;ual 
perccntajies  which  experience  has  shown  to  he  hest  for  healthy  infnnls. 
following  in  a  general  way  those  existing  in  w(unan'*s  milk^a  mclh«xl. 
moreover,  which  can  readily  he  adapted  to  special  and  peculiar  condi- 
tions. In  hrii'f,  tlie  American,  or,  as  it  is  sometimes  called,  the  "  por- 
reniagc  nicthfid  ''  of  milk  moditication  fur  infunt-fee<ling,  aims  at  some- 
thing whicli  is  deKnitc,  exact,  and  at  the  same  time  tlexilile.  It  is 
somewhat  more  complex  possibly  than  the  older  methods,  but  not  nearly 
siMlitlu'tdi  as  may  at  lirst  ai);K'ar.  In  practical  results,  however,  it  is  in 
my  juilgmcnt,  and  in  the  opinion  of  nearly  every  one  who  has  taken  ihe 
trouhlc  to  master  it,  a  very  great  step  in  advance.  By  this  method 
infant-fi'ciling  has  Ijei'n  placf^l  for  the  first  lime  upon  a  scientific  basis. 
IVrcenlages  are  simply  a  uiethod  of  staling  dclinilely  just  what  we  arc 
giving,  and  furnish  the  only  means  by  which  our  uhsen'atlons  can  be 
recordei!  and  com]>ared  with  those  of  others. 

For  Ihe  fundamental  work  along  this  line  the  world  is  inth*hled  to 
Trof.  T.  M.  Kotch,  of  Harvard,  and  Mr.  G.  E.  Gordon,  of  the  Walker- 
Gordon  Laboratory  (?ompauy. 

Tin:  MoniFicATioN  ok  Cow's  Milk  fok  Healthy  Infants  orniNo 
TiiK  FinsT  Ykail — By  the  uuxlitication  of  cow's  milk  is  meant  its  adap- 
tation to  the  purposes  of  infant-feeding.  It  is  desirable  to  consiiler 
separately  the  changes  reijuire*^!  by  healthy  infants  with  normal  digi^tion, 
and  tliose  nxpired  by  infants  with  feeble  digestion,  or  tliose  suffering 
from  more  or  less  indigestion.  From  a  failure  to  make  this  distinction, 
much  confusion  has  arisen  and  many  errors  have  crept  into  the  subject 
of  infant-feeding.  The  digestion  of  all  healthy  infants  is  very  much 
alike,  and  they  can  all  hf  fed  in  much  the  same  way;  while,  on  the  con- 
trary', the  variations  afforded  by  unhealthy  infants  are  almost  endless, 
and  each  case  must  be  considered  by  itself.    If  it  is  only  healthy  infanta 
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that  can  \yc  (od  by  rule,  it  U  L\[UA\\y  true  that  if  fi*ii  from  the  begioning 
by  proper  rulej*  most  infanls  will  reiiiaiu  hoalthy. 

In  adapting  cow's  mUk  for  infant-feciling  we  must  realize  at  the 
outset  tliat.  no  nmtt(»r  how  wo  may  alter  it,  eowV  milk  is  not  a  pfrfn-t 
siihslitiitc  for  woman's  milk.  It  should  not  1m>  lost  sight  of  that  there 
nri*  inliorent  differences  which  will  never  l»o  altogether  removed.  The 
following  table  gives  the  proportions  of  the  various  (elements  which  niaku 
up  the  two  milks: 


Woman**  milk, 
Avenge. 

Cow'd  milk, 
ftTeragv. 

Fat . 

4-00 
7*00 
1-fiO 
0  20 

87-30 

400 

Sugar 

4-50 

Proteida                       . . ,     .             ... 

8'50 

Salts. : 

0-75 

Water 

87-35 

•     10000 

10000 

Thew?  (juantitutive  differences  in  (he  constituents  are  im[>ortaiit.  It  will 
hv.  seen  that  cow's  milk  has  an  exivss  of  proteids  anel  salts  hut  is  de- 
ficient in  sugar.  Far  mon*  important,  however,  for  the  infant  are  the 
ijualitative  differences.  The  sugar  in  the  two  milks,  it  is  true,  is  nearly 
if  nut  quite  the  same.  The  fat  of  cow's  milk,  fiowever,  contains  a  uiueh 
larger  proportion  of  volatile  fatty  acids.  The  salts  are  excessive  in 
amount,  particularly  caUium  phosphate,  but  are  deficient  in  iron  and 
potassium.  The  most  important  difference  is  in  tlie  proteids.  The  total 
proteids  of  cow's  milk  are  nearly  two  and  a  half  times  as  great  as  in 
th<:>se  of  woman*s  milk.  In  cow's  milk  the  solulde  proteids  (lactalhumin, 
etc.)  are  only  about  one-ihird  or  one-fourth  as  ahujulant  as  the  insoluble 
proteids  (casein) ;  while  in  woman's  milk  the  soluble  proteids  form  more 
than  half  the  total.  Furthermore,  the  dilferenee  in  the  digestibility  of 
the  proteids,  particularly  the  casein,  h  even  greater  than  this  difference 
in  quantity.  Other  important  conditions  relate  to  the  reaction  of  milk, 
its  fretihness,  bacterial  contamination,  etc.  The  mwlification  of  milk 
must  aim,  therefore,  at  something  more  than  overcoming  the  (puintita- 
tive  differences  in  the  constituents. 

Fat. — The  average  amount  of  fat  of  cow's  milk  wliich  a  healthy 
infant  can  digt.'st  varies  from  '2  to  4  per  cent.  With  many  infants  it  is 
often  necessary  to  l>egin  with  a  slightly  lower  amount  than  2  per  cent. 
The  increase  is  made  ver>'  gradtially,  the  upper  limit  btHng  reached  usu- 
ally at  four  or  five  months.  I  have  seldom  found  it  advantageous  to 
in(*reaee  the  fat  alx>ve  4  per  cent,  and  constantly  see  s^rrious  denuige- 
tnejitH  of  digr«!tion  produced  by  the  use  of  higher  percentages.*     The 
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danger  of  dislurijia;;  the  infaul's  digestion  by  u-sing  too  lii;;li  fat  ic^  not 
«iiflBcicntty  apprwiatwl.  Tlii:?  mistake  is  frequently  made  when  rich 
Jeri-ey  milk  i:^  oniplf)yeJ,  arid  also  when  the  fat  percentage  i&  steadily 
raiKcd  fnr  the  purpose  of  nverconiing  chronic  constipation.  There  are 
many  healthy  infants  who  can  not  digest  even  4  per  cent  of  fat  at  any 
time,  and  many  more  who  during  hot  weather  do  much  heller  when  a 
rcdiu-lion  Id  '.\  nr  3  5  per  cent  is  made.  No  niodKiealion  nf  the  fal  of 
cow*8  milk  is  possihle  except  in  the  amount.  There  seems  to  be  no 
(]iJTon;mx)  in  the  digestibility  of  gmvity  and  centrifugal  cream.  Fresh- 
ness is  a  very  iinjwrtant  consid)Tatir)n  in  all  extra  fat  aildrd  to  milk; 
since  undoubtedly  the  fermentative  changes,  some  of  which  may  take 
place  in  the  fat  (|uite  early,  seriously  aitect  its  digestibility. 

Sugar.— In  wmnun's  milk  the  percentage  nf  sugar  varies  but  litUc; 
it  is  usually  l>etween  5  5  and  7  per  cent,  Jn  finnling  cow's  nulk  it  is 
seldom  rwiuirwl  to  have  the  sugar  less  than  5  or  more  than  7  per  cent. 
To  obtflin  the  jiro|KT  proportion  of  sugar  is  the  simplt*st  part  of  the 
modi ficut ion.  It  is  only  necessary  to  calculate  the  amount  to  Ik?  adde<! 
to  bring  this  up  to  the  5,  6,  or  7  per  ct*nt  desired.  'Ilie  milk  PUgar  should 
first  be  dissolved  in  boiling  water,  and,  when  it  ooatains  impurities,  fil- 
tentl  through  alisorhcMt  c(itton.  The  advantages  of  luctnse  over  other 
sugars  have  already  been  considered  (page  liJ7).  When,  however,  gornl 
milk  sugar  can  not  he  obtained,  cane  sugar  may  he  substituted;  the 
amount  added  sliould  Ik?  but  little  nmri'  than  half  that  of  milk  sugar  on 
account  of  its  sweeter  tusle  and  greater  liability  to  iindi'rgo  fermentation. 
It  should  be  distinctly  understood  that  the  purpose  of  adding  sxigar  is 
not  to  sweeten  the  fofHl,  hut  to  furnish  the  prf>per  proportion  of  soluble 
eurbuhydrateH  necessary   for  thi'  infant's  nutrition. 

Protcids. — The  modification  of  the  proteids  is  the  most  important 
change  necessary  in  cow's  milk,  for  it  is  the  proteids  which  give  most  of 
the  trouble  to  the  infant's  digeslicvn.  The  density  of  the  coagulum  which 
forms  in  the  stomach  from  cow's  milk  is  greatly  lessoned  by  diluting  the 
milk,  but  the  coagidum  ditfers  much  from  that  formed  from  woman's 
milk  even  when  the  total  proteids  are  made  the  same. 

Several  different  n*ethnds  have  been  proposcil  for  modifying  the  pro- 
teids of  cow's  milk  :  (1)  Herlueing  the  total  proteids  hy  dilution;  (2)  par- 
tially predigesting  them  by  peptonizing;  (3)  separating  the  protcids  by 
removing  the  casein  after  precipitation  M'ilh  rennet;  (4)  adding  lime 
water  or  other  alkalies;  (5)  adding  sndium  citrate;  (fi)  using  as  a 
diluent,  instead  of  water,  gruels  made  of  different  cereals— oatmeal,  bar- 
ley, arrowroot,  etc.,  for  their  mechanical  effect  upon  the  coagulation  of 
the  ca.sein. 

These  difTerent  methods  are  more  fully  discussed  in  the  later  pages 
devoted  to  Dithcult  Cases  of  Feeding.  For  healthy  infants  with  average 
digestion,  reduction  in  (he  quantity  of  the  proteids  is  often  all  that  is 
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necessary.  During  the  early  months  it  is  not  enough  to  reduce  the  pro- 
teids  to  Iher  average  amount  present  in  woman's  inilk — \.  i_'.,  15  per  wint. 
Itetter  results  arc  usually  ohtained  hy  making,'  the  protcids  for  the  first 
few  days  only  l)-5  per  cent ;  then,  an  the  stoinaeh  hecomei*  somewliat 
Htx'ustomed  to  cow's  milk,  gradually  raising  the  proportion  until  afler 
a  few  wirks  the  child  is  usually  taking  1  per  cent;  hy  the  end  of  the 
second  or  tliird  month,  li>  per  cent;  ami  hy  the  end  of  the  fourth  or 
fiftli  month,  2  per  cent  prott-ids.  It  is  sclth^im  that  the  total  quantity 
uT  proleids  present  in  cow's  milk  ran  Ije  given  hefure  a  child  ia  a  year 
ohi,  I  iM'lirve  tlie  secret  of  sntcess  in  fci'diiig  cow's  milk  ift  to  hejjin 
with  the  protcids  so  low  as  not  to  dtsturli  the  infant's  digestion,  and  then 
slowly  but  Kteadily  to  raise  llie  €[uantily.  While  the  infant's  stomach 
was  ntit  intended  to  digest  cow's  milk,  hul:  woman's  milk,  it  is  perfectly 
certain  thai  l»y  this  metlKKl  it  can  gradually  he  trained  to  digest  cow*s 
milk  of  the  percentages  mentioned. 

Except  to  start  with  (no  high  protcids  no  more  common  mistake  is 
made  than  to  continue  lung  wiih  too  low  proteids.  Amemia,  malnu- 
trition, and,  I  helieve,  not  infre4|ueuily  scurvy  are  seen  aa  a  consequence 
of  this  practice.  The  gradual  incri'ase  is  therefore  just  aa  important  as 
the  low  Ix'ginning. 

Inorganic  Salts. — These  may  generally  he  calculated  a.%  onc-dflh  the 
total  protrids.  No  separate  modification  of  tlie  salts  is  usually  attempted. 
Wlien  the  proper  dilution  m^  ma<le  for  the  jiroteids.  the  prop(trtiou  of  tlie 
total  salts  will  he  nearly  cornx't.  But  it  shouhl  not  he  forgotten  that 
this  dilution,  while  it  hrings  down  those  salts  which  are  in  excess  to  a 
pmper  proporti{m,  reduces  to  the  same  degrw;  those  which  were  origin- 
ally dcfieienl.  The  influence  of  this  upnn  nutrition  is  something  deserv- 
ing further  study. 

The  amount  of  reduction  obtained  by  the  ditTcrent  dilutions  is  shown 
ID  the  following  table: 


Cow'» 

tnUk. 

UUutMl 
onoe. 

DUut«a 

Dilured 
SUniea. 

unut4Hi 

4  Uiuw. 

n[iiit4-<i 

Ounws. 

nihiusi 

dUnMM. 

proUi«U 

8 -50 
0  75 

0  a: 

1-16 

0-25 

0-87 
018 

0-71) 
015 

OW 

010 

0-35 

Inoriwiic  snlts., 

0  07 

Beaction. — It  has  l>een  customary  to  overcome  the  acidity  of  cow's 
milk  by  abiding  either  liuic-water  or  l>icarbonate  of  s*>da.  Of  the  former, 
there  is  reipiired  about  one  ounce  to  each  twenty  onnecs  of  the  ftx>d ;  of 
the  lallor,  alK)ut  one  grain  lo  each  ounce  of  the  fo<Ml.  The  value  of  these 
additions  to  milk  is  probably  due  more  to  the  retardation  of  coagulum 
formation  in  the  stonuuh  than  to  the  neutralixat'.on  of  utiy  imreused 
aciditjr  of  the  milk  taken. 
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Bacteria. — Thfsr  arr  always  ]>n'sont  in  cow's  milk.  Thoy  hav(>  Immmi 
alreinly  i()nsi<!(ri'il  it)  tlic  \in*tr^  tlfvnti'd  In  tlir  Sk»rili/.ation  of  Milk. 

The  Observation  of  Cases  of  Infant-Feeding. — For  tlie  Hrst  few  wtrks 
it  JH  esscnlial  (hut  the  phyfjician  sw  the  infant  every  few  days,  iTisjuvl 
the  sjools,  \ivi\r  Uie  nurse's  report,  and  i?ee  how  his  diredions  aro  heinp 
carried  out.  When  the  cliild  is  well  started  and  has  U'g^un  tf>  ^iii  tv^u- 
larly  in  wei^^ht,  a  weekly  visit  will  Jm*  i^uMit-ioat.  Still  later  a  regular 
wivkly  report  in  writing,  to  he  CHjntinueii  up  to  the  seventh  or  eiglith 
numth,  may  Ik?  all  that  is  re<|uired ;  after  that  time  monthly  reports  aro 
usually  suflieient.  My  plan  is  to  have  the  weekly  report  iueluilo  only 
answers  to  eertain  questions— viz. : 

1.  Weight: gain  or  loss  since  last  report. 

2.  Stools:  frequency  and  general  charaeter. 

3.  Vomiting  or  regurgitation — when?  and  how  much? 

4.  Flatulence  or  colic? 

5.  A]ppeti(e;  is  the  eliild  satisfied?     Does  he  leave  any  of  hia  food? 

6.  Is  he  coiijfortrthle  anil  good-natured? 

7.  How  much  fh>(^!^  he  sleep? 

8.  Dale. 

9.  Date  of  last  report. 

An  excellent  plan  is  to  furnish  the  patient  with  printed  forms  con- 
taining these  ijuestions  to  he  lillwl  out  and  returned.  This  is  a  simple 
nmtter.  and  lliere  are  very  few  intelligent  mothers  who  will  be  unwilling 
to  cooperate  with  the  physician  to  this  extent.  With  information  regard- 
ing the  ]x>inls  indiratinl,  it  is  posi^ihh'  for  the  physician  to  know  pretty 
a<'curately  how  the  case  is  doing,  what  changes,  if  any,  are  desirahle  in 
the  fi»od,  anil  wlu'tlier  he  ought  to  sec  the  patient.  It  is  only  by  si>me 
systematic  method  of  observation  that  one  can  secure  the  best  rcsulU 
with  any  form  of  infant-feeding. 

Milk  Laboratories.-  Tin*  first  milk  laboratory  was  establisht^l  in 
Boston  by  the  Walker-tlordon  I'ompuny  in  l.S<>->;  one  in  New  York  in 
1893,  and  since  that  time  others  in  many  American  cities.  They  under- 
take to  furnish  "modified  milk"  of  any  desired  proportions,  upon  the 
prescription  of  physicians.  The  elements  chiefly  used  by  the  Walker- 
tiordon  lalM)ratories  are:  (1)  Cream  containing  32  per  cent  fat;  (?)- 
separatwl  milk,  from  which  the  fat  has  been  removcil  by  the  centrifugal 
machine;  (3)  a  standard  solution  of  milk  sugar,  :lM)  ]>er  cent  strengtii. 
These  contain  fat»  sugar,  and  proteids  in  the  following  proportions: 


Fat 

Sugiir.,, 
Prot«ida 


CnMun. 


82  00 
3'40 
2t50 


8Miftnit«4 
milk. 


oa'i 

3  55 


BagM* 
■oluuok. 


20.U0 
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By  combining  ihoae  it  is  jxjsr^ilili^  to  vflry  the  pcTcontajres  of  fat.  sugar, 
and  protcids  in  the  milk  to  aliiiofit  any  dcj^^rw  det^ired.  and  to  do  this 
with  very  ^r^'al  accuracy.  By  using  whoy,  a  seimrate  modification  of 
the  pmtcid?  is  accoinplishf*d  ;  so  that  within  certain  limit?:  a  largor  pro- 
portion of  whey  protcids,  cliiclly  lactallniniin,  can  Im?  ^nven.  The  highest 
j)ropnrtion  of  whey  protciils  with  the  lowest  jjroportion  of  ciusein  can  be 
given  when  the  total  protcids  do  not  exceed  115  per  cent;  of  Uiis»  OHO 
per  eent  may  lie  whey  protcids  and  0  '^5  per  cent  casein.  The  alkalinity 
is  usuidly  tditained  hy  adding  lime-water  in  any  desired  amount.  The 
hiUiralury  uses  either  gravity  or  centrifugal  cream,  as  preferred  b}' 
physicians;  it  also  adds,  when  ree^uestwl,  gruels  of  wheat,  oats,  or  barley 
of  any  desircNl  strength;  and,  finally,  it  (delivers  the  rnilk  raw.  or  heats 
^^  it  fnr  sterilizutirm  to  any  temperature  ordered  by  the  jihysieian. 
^H  The  food-supply  for  the  entire  day  is  delivered  each  morning  in  the 

^^      iMillIes   from   which   it   is  to  be   fed.     The  empty    bottles   returned   are 
I  wa.*ihrd  and  sterilizeil  at  the  laboratory.     In  ordering  the  ft>o<I  the  physi- 

I  ciaii  ciimply  writes  for  the  percentages  of  fat,  sugar,  and  proteids  which 

I  he  dosires,  together  with  the  ninnlMT  <tf  fw^lings  for  twenty-four  hours 

I  and  the  quantity  for  each  feeding,  in  the  following  form: 


u 


Fftt ;J  |M.'rcfDL 

Sugar 6       " 

Pmteids .1 

Alkalinity,  lime-wtttor '*       ** 

Number  cif  fetnliiigs. ..-..» 8 

Amount  fur  cwh  feeding 4  ouaooa. 

Uut  to  155'  F.,  30  niitiutes. 


The  milk  Inlmrator}-  and  the  percentage  method  of  milk  modification 
mark  a  great  advance  in  infant-fi.vding.  The  laboratory  bears  the  same 
relation  to  the  physician  as  does  the  ai>t)lheeary  shop.  It  df>es  not 
attempt  to  prescribe ;  it  does  not  prepare  a  food.  It  aims  only  to  eup- 
plv  the  physician  with  any  milk  modification  which  he  may  desire  to 
use.  The  results  with  milk  from  the  laboratory  will  depend,  therefore, 
upon  the  physician's  knowledge  and  experience  in  prescribing  milk.  One 
who  is  ignorant  of  the  principles  of  Jnfaiit-fet'ding  is  not  helped  hy  the 
laboratory,  any  mon*  than  is  the  careless  diagnostician  or  the  nneihicatod 
prai^titioner  hy  a  gornl  apothecar)'.  The  resy>on.sibility  of  the  IalM>ratory 
i*  only  to  see  that  the  patient  gets  exactly  what  has  been  ordereil.  Too 
often  the  physician  has  wrongly  laid  the  blame  for  his  failures  in  feed- 
ing at  the  door  of  the  laboratory,  when  the  cause  was  really  his  own 
want  of  experience  in  ordering  milk. 

In  ut^ing  the  laboratory,  one  is  not  restricted  to  any  method  or  plan 
of  feeding,  but  is  free  to  carry  out  his  own  ideas  ^^nth  a  much  greater 
MBurancc  of  accuracy  than  i8  possible  wlicn  the  milk  is  preparetl  in  the 
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average  home.  Hi!  ifi  independent  of  the  ignorance,  careleaftneM,  or 
caprice  of  the  nurnc  who  otherwLse  would  probably  prepare  the  food. 
While  there  are  many  pliyi»icianji  who  find  little  difficulty  in  calcnlatinjc 
jjerocntages  from  the  material*  in  ordinary  ute  for  the  home  mndificatinu 
of  milk,  it  must  he  admitted  that  this  caJeulation  is  a  stumhlin^-blnck 
to  the  majority.  The  lalKiralnry  makes  it  an  ea.*}"  matter  to  vary  the 
ftercfnitHgeiri  at  will  witliout  making  arithmetieal  oalrnlations.  Rut  by 
whatever  method  the  child  is  fed  the  physician  who  ai^umes  the  respon* 
Mhility  to  direct  mui^t  be  familiar  with  the  subject  and  he  must  keep  in 
touch  with  the  ease  if  he  exiMK'ts  pood  resulu. 

The  practical  advantage!*  of  lalioratorv-fceding  arc  sufficiently  atti'stod 
by  tiie  fact  that  laboratories  have  Ixvn  ejitabli*ihe<l  in  8i-\tt»en  of  the  larger 
cities*  of  the  l'nite<l  States  and  Canarla.  and  have  ree(»ived  the  indorse- 
ment of  the  great  IkmIv  of  the  inmi  intelligent  phy.iician*  of  tlie  countn.*. 
The  principal  objection  to  luhoratory-fwdirig  is  tlie  expense. 

After  ov<'r  twelve  y<*ars'  exiierienec  wilh  lalM^ratory-fi.N'ding  I  am  more 
than  ever  eonvince<l  of  its  scientific  value  and  its  practical  utility,  and 
have,  therc^fon*,  no  hesitation  in  placing  it,  when  intelligently  uscfl,  next 
to  maternal  nursing.  As  a  general  guide  to  the  modification  of  milk 
for  an  average  healthy  infant  the  following  tabic  is  introdu(red.  showing 
the  manner  in  which  the  eiiangcti  rcfiuiR-d  by  the  development  of  the 
child  are  made: 


Tahfe  Shotritig  Percentagfis  of  Faf,  Sugar  and  Protrids  trhirk  May  He 
Ordr  rod  from  thv.  Milk  lAifxtrntory  atid  are  Snitahlf  fur  tht'  Firitt  Yrar. 


1  ~ 

8iiie«r. 

Protoidx. 

Whfj  pmttfldii. 

CMeto. 

Weak  FonHuias.            I. 

100 

400 

0-35 

or    0  30   ami 

0  05 

II. 

1-00 

500 

0  50 

"     0-45      " 

0  05 

III. 

I-.V) 

500 

0-75 

»     0  TO      - 

0  05 

IV. 

100 

6-00 

100 

«     0-85      - 

015 

Medium  Formulas.       V. 

200 

0-00 

100 

•*     0-85      " 

015 

VI. 

a  00 

6-W) 

110 

'♦      OHO      " 

OW 

VII. 

2-50 

600 

1-20 

"      OHO       " 

0-40 

VIII. 

2-:fo 

6-00 

1-341 

"      OHO       •* 

0-50 

IX. 

a-uo 

6MK) 

1-40 

"      0-80       " 

0-60 

X. 

y-00 

«  (K) 

1-40 

"      0  60      " 

0(*0 

XL 

300 

eoo 

1-50 

••      O-.M)      " 

100 

Strong  FormHlas.      XII. 

3  .50 

700 

1-80 

XMl. 

a-AO 

7-00 

l-Trt 

XIV. 

3,50 

700 

200 

XV. 

a-M 

7(»0 

2*2-') 

XVI. 

3-50 

7-00 

2  50 

xvn. 

400 

700 

2  50 

XVUI. 

4*00 

6-00 

3-00 

XI.\. 

4-00 

4  50 

3  00 

(Whole  milk.) 
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The*  first  i^miip,  daHsitl  m^  wvnk  formulas,  nrt;  doigiK-ii  fur  iinriiial 
infants  during  the  first  ft^w  weeks,  nr  for  thr»s(.'  with  fwlilp  <lig(jstion, 
of  wl^atovor  age. 

The  socond  grouj)  are  dcsigniil  fur  the  uwhIs  of  n*>rmrtl  infantt?  from 
aljotit  one  month  to  four  or  live  months.  althou;;h  thoro  aro  many  who 
not  take  a  stronger  ffv>d  for  a  rnurh  longer  time. 

The  third  group  is  exixjcted  to  covcr^  fnr  oliildren  with  good  digwt* 
lion,  the  pcrio<I  from  aliout  tlic  fifth  month  to  the  twelfth  or  thirteenth 
montJi.  gradually  lending  up  to  whole  iriilk. 

It  is  important  to  hegin  with  a  weak  formida  for  a  rnung  infant, 
and  for  one  with  feeble  digi»tition,  whatever  its  age.  One  may  then 
gradually  increase  the  strength  of  the  milk  areoHing  to  the  indieations 
ntrordcil  hy  the  eliildV  appetite  and  [towers  of  digestion.  Willi  some  the 
increase  can  he  mad*^  nwtrc  rapidly  tfiau  \^itli  others,  liut  Mith  ail  chil- 
dren it  is  important  that  the  steps  of  increase  should  ho  gradual 
and  not  greater  than  are  indicated  in  the  formuUtH  of  the  tahic;  it  may 
even  be  tle£^i^ablc  at  times  to  make  Iheui  more  slowly  than  is  tlu-rc 
hnggentcil. 

In  iho  tabic  the  lolnl  prnleids  1o  he  used  are  indicated  and  al«)  the 
(jiiantilic^  of  whey  prolcids  nnd  casein,  wlu-n  one  desinw  to  order  these 
'ieparately.  The  advantage  of  so  dividing  the  proteids,  when  a  child 
baa  gpc^'ial  dillicuUy  in  digesting  proteids,  is  very  great.  By  this  means 
one  may  carry  the  percentage  of  total  proteids  much  higher  than  is 
otherwise  po^iblc.  The  ability  to  order  the  proteid*  separately  and  to 
vary  tbein  readily  constitutes  ouo  of  the  great  advantages  of  laboratory- 
fee^ling.  Formulas  containing  the  divided  prolcids  are  to  In?  recom- 
mended for  routine  use  with  young  infants  or  with  those  with  feeble 
digestion. 

Home  Modification-  of  ^Iilk. — Inasmuch  as  milk  Ifiboratories  arc 

yet  inaccessible  to  the  gn'al  iMnly  of  the  proft^hion,  the  problem  pre- 
Bentcd  is  how  the  advantages  of  the  laliuratory  method  may  la*  utilized 
where  milk  is  prcpan-d  at  home.  \o  plan  of  home  modification  yet 
|m>iw)sc<l  ^ivures  more  tliau  uppio\imate  ac<'uracy  in  the  |MTcentages  of 
fttt,  sugar,  proleidi?,  etc.  Yet,  if  the  directions  given  below  are  carefully 
carried  out,  a  degree  of  accuracy  sidficionl  for  all  practical  purj)<)stjs  can 
be  secured.  The  physician  th\is  can  not  only  kn(»w  tin?  |M.'re<»ntages  he 
IS  giving,  but  he  can  himself  readily  vary  Ihem  within  the  range  usually 
ro<juiriNj,  according  to  the  indications  presente<l.  Tlie  thing  desired  is 
a  method  simple  enough  to  la*  readily  graspe<I  by  the  average  mother 
or  nur.^!  who  is  to  curry  out  the  physician's  directions.  The  method 
here  pven  is  one  which  in  principle  I  have. followed  for  many  years; 
and  I  have  found  little  ditTiculty  in  making  patients  understand  how  to 
use  it.  Several  other  methods  have  Iwen  proposed,  whidi  have  their 
merit*;  all  retjuire  a  little  study  to  enable  one  to  use  them  freely. 
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Tlii"  rcqiMHitos  for  success  in  Lliu  home  rjiodification  of  milk  are: 

(idCHl  niw  iinitcrial.^^the  fnsliosi  iitid  rlrnncst  milk  ol)tainal>le, 

Knowlfii^f'  on  the  part  nf  the  physii-ian  of  at  leant  Ihe  approximate 
composition  t»i'  11h>  milk  ami  creuni  used  in  tht*  home. 

Directions  whicli  are  clear,  explicit,  and  in  wrilinjc:,  that  they  may 
ju»i  Im?  misninltTst<kod. 

'Hie  ooopcriitinn  of  an  intelligent  mother  or  nurjse,  tliat  they  may 
bo  properly  carrie<l  out. 

How  to  Obtain  the  Fommlas  Required  for  General  TTse. — If  one  ha^ 
al  comiiuind  lliiiv  s^-ries  or  ^'roujis  of  fnnnuhis  in  which  the  fat  lia^ 
certain  definite  relations  to  the  proteids.  hf  will  he  eqnipped  for  llie 
p'»»at  majority  of  cases  met  with  in  ftractice.  Tlie  three  groups  are  &i 
follows: 

First  Series,  thos4»  in  which  the  fat  is  three  times  the  proteids. 

Si*eond  Scries,  tluwo  in  \vhi(h  tlio  fat  is  twice  the  protoids. 

Tliinl  Scries,  those  in  which  the  fat  and  pmtt'ids  arc  nearly  equal. 

Once  (horon^ldy  familiar  ■nilli  tliesc  ^ronp-^  of  formnlas.  variations 


UPPERS 
THIRD, 
10%  FAT. 


'UPPER 
HALF, 
79&rAT. 


ALL, 
4%  FAT. 


Fjfl.  3&.— The  perMntAge  at  fst  in  ditfcrcot  layoTB  of  milk.    ( Curnpun  page  153.) 

from  Ihem  to  suit  the  neinls  f»f  the  particular  case  can  readily  1)0  made. 
In  genera!,  the  First  and  See*.)Tid  Series,  in  which  the  fat  is  consider- 
nhly  higher  than  the  proteids,  are  adapted  to  the  early  months,  l)ecauBC 
at  ttiis  iwriotl  the  infant  a^i  a  rule  has  more  ditliculty  in  digesting  pro- 
teids  than  in  digesting  fat.  In  the  later  months  a  higher  proportion 
of  proteids  can  he  taken  with  the  same  percentage  of  fat.  There  are, 
however,  other -conditions  l)eside6  age  which  must  l»e  taken  into  account, 
8uch  as  the  vigour  of  constitution,  the  weight,  and  most  of  all  the 
peculiarities  of  the  child's  digestion.  It  is,  therefore,  impossible  to  say 
that  at  certain  months  certain  pro|x)rtion8  are  desirable,  and  certain 
othersi  at  another  period. 
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Fonnuhs  in  which  ihr  /at  is  ihne  iimrn  Ike  protvids, — This  iV 
nrarly  tlic  n*lu(inn  wliioh  tlu'  fat  and  protfids  hoar  to  racli  otIuM'  in  n 
gtxxl  sample  of  woman's  milk.  Tlio  easiest  way  to  arrive  at  Ihi^  would 
ficeiu  to  be,  first,  to  secure  some  milk  or  milk  combination  containing 
tlirf<*  times  as  niiirh  fat  as  jtroteiils.  ami  Utoii  dituto  this  according  to 
llie  infant's  age  and  iligestjon.  AfiiT  such  ilihition  it  will  he  necessary 
only  to  add  the  rtMjuisite  amoiint  of  sugar  and,  wliiin  di-sirwd,  lime-water 
to  comph'te  the  nu>dificatinn.     This,  in  brief,  is  the  whole  process. 

The  most  convenient  o<:»rnbinalit*n  for  dilulitui  is  one  containing  10 
|ier  cent  fat  and  :V3  per  rent  prntnids.  I  shall  call  it  a  10-per-cent  milk, 
and  refer  to  it  8ul)se<]UontIy  as  the  primary  formula  of  the  First  Scries. 
The  10-])<?r-cent  milk  may  be  ohlaiued  by  removing  Ihe  upper  portion 
(see  Fig.  M'l)  from  a  quart  hollli;  of  inilkj  n.s  dtseribed  (pp.  151,  152). 
This  mcth(Nl  will  answer  for  persons  who  can  obtain  milk  fresh  from 
the  cow,  or  for  those  who  use  lx)tlh'd  milkj  provide*]  the  bottling  is  done 
at  the  <lairy  before  tl\e  eream  rises.  The  upper  milk  may  l>e  taken  off 
with  a  siphon,  8[>t)on,  or  small  dipper  (Fig.  30)  ;  pouring  off  is  not  so 
accurate.  For  those  who  do  not  get  their  milk  as  above  described,  the 
additional  fat  can  be  six-ured  by  adding  cream  to  tlie  milk.  To  secure 
a  combination  containing  10  per  cent  fat,  equal  parts  of  plain  milk  and 
the  ordinary  (lO-per-ceut)  eream  should  be  used. 

The  next  step  is  the  manner  and  degree  of  dilution  of  the  primary 
fonnula.  It  is  convenient  in  our  cakulaLion  to  tunke  up  20  ounces  of 
the  food  at  a  time.  For  such  a  20-ounce 
mixture  it  is  seldom  necessary  to  use  less 
than  2  ounces  of  our  10-per-cent  milk. 
When  one  wishes*  to  strengthen  the  f(xxl 
he  gradually  increases  the  amount  of  the 
lii-j>er-cent  milk,  1  ounce  at  a  time,  mak- 
ing it  successively  3  ounces,  4  ounces,  5 
ounces,  6  ounces,  etc.,  in  n  20-ounce  mix- 
ture, the  water,  of  course,  being  reduced 
liy  the  hanje  amount. 

Thesis  mixtures  may  readily  he  trans- 
lated into  perccnlagt*s  by  rememWring 
that  ihr  prrmilntje  ftf  fnl  is  aitrnifs  cx- 
artly  one  half  the  numbrr  of  ounces  uf 
the  lO'per-cent  milk  used  in  a  SO-ounce 
murlurfi.  Thus  using  .3  ounces  will  give 
15  [MT  cent  fat;  4  ounces,  2  per  cent 
f«t ;  6  ounces,  3  per  cent  fat,  etc.  The  proteids  will  continue  to  be  in 
fvery  instani-^  exactly  one  third  the  fat.  lus  in  the  primary  formula. 

The  amount  of  milk  sugar  nei**!***!  to  bring  this  up  lo  the  [MTt^-ntage 
usually  required  (5  5  lo  G  S)  i»  1  ounce  in  each  20-ounw  mixture.    One 


Fio,  Jit. — ChNplrrB  dippor,  fur  rciMov 
lug  the  U|i|H)r  lii>ura  of  milk. 


NCXTBITION. 

may  obtain  from  a  druggist  a  box  holding  exactly  1  ounce  of  sugar,  or 
may  nieai^ure  in  a  tablespoon,  calculating  2J  even  lable:ipoonfuls  as  1 
ounce.  This  sugar  is  dissolved  in  the  water  used  for  diluting  the  milk. 
Tlie  usual  proportion  of  liuie-waler  added  is  5  [»er  cent,  or  1  ounce 
in  a  i20-onnce  mixture;  this  may  be  easily  incrcaised  to  any  desired  quan- 
tity.   The  foregoing  directions  may  be  expressed  in  the  following  table: 

nnt  8«riM  of  Tormulat.— Fat  to  proteids.  3:1. 

I'mnunj  Fonnuhi. — Teit-piT-eent  ntilk  —  or  fat  10  por  r«nt,  niigar  4-3  |>er  cent, 
prulviiliii  3  3  \HT  Lciit.  ObUiiiiiMl  (1)  as  upper  |iorti<in  of  huUleil  luilk  (p.  152),  or  (2) 
equal  ports  milk  ttiiil  (10-per-cent)  creani. 

Derived  Formulas,  gitHng  Quantities  for  Tweiityonnce  Mixtures. 

,   Milk  SUIflir..  .       1  ox.  j  IVrwat.         fVrcrul.  iVr  wmL 

1.    -J  Knue-wttter..      1  oz.  I  with  3u£.uf  10^  milk  =  fat  1*00,  sugar  5*50,  prylei<l»0' 33. 
(  Water,  q,  s.  to  30  oz.  ) 


Making  more  than  a  20-ounce  mixture  will  Xto  found  v(*ry  simple  if 
wo  calculate  for  25,  30,  35  ounces,  etc.  Thus  for  25  oiuici^^  we  add  one- 
fourth  more  of  each  ingredient;  for  30  ounces  one-half  more,  etc.  For 
25  ounces  of  II,  therefore,  the  exact  formula  would  be:  10-per-cent  milk, 
33  ounces;  milk  sugar,  IJ  ounces;  lime-water,  1}  ounces;  water  q.  a.  to 
make  25  ounces — i.  e..  20  ounce**.* 

Fomxulas  in  which  the  fat  is  twice  the  proteids. — Here  we  first 
obtain  a  combination,  or  primar}-  formula,  in  which  tlie  fat.  and  pro- 
teids stand  in  the  relation  of  two  to  one,  ami  then  dilute  this,  adding 
milk  sugar  and  lime-water  to  complete  the  nuMliflcation. 

The  primary  forniubi  moj^t  couvcniently  obtained  for  this  purpose  is 
one  containing  T  per  cent  ful  and  35  per  cent  proteids,  or  a  T-pern-ent 
milk.  This  we  may  get  by  removing  the  upper  portion  from  a  quart 
bottle  of  milk,  oh  descriiied  on  page  152.  Or  in  ca.se  milk  and  cream 
are  used,  instead  of  this  upper  milk,  it  will  l>e  neoesi^ary  to  adtl  one 
part  ordinary-  ( Ki-per-cent)  cream  to  three  parts  milk.  The  dilution  is 
accomplished  in  the  same  general  way  as  with  the  First  S<»ries. 

The^  formulas  may  readily  he  translated  into  percentages  by  re- 
membering that  the  perci'ntape  of  fat  in  any  fornnila  is  exactly  seven- 
twentieths,  or  aliout  one-third,  the  number  of  ounces  of  the  7-per-cent 
milk  in  a  20-onnce  mixture.    Thus  3  ounces  in  the  mixture  will  give 

*  For  iitfthoil  (if  (*iilculatiti|c  anr  number  of  ouuoes  of  any  formula  derived  fnmi 
10-per-idoat  inilk,  Me  fuotuot«,  page  1U5. 
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alK>ul  1  per  cent  fal ;  Ti  nnnix*^  will  give  1-6  per  ccni ;  0  ounces  ai>oul  3 
per  cent,  etc.     lu  the  folIi>wmg  table  these  directiona  are  expressed: 


Beeond  Seriet  of  Fonnulu. — Fat  to  prnteids,  3  : 1. 

/Viffifjry  Formula. — Sovpn-pflr-cent  milk — or  fat  7  per  cent,  sugar  4*40  percent, 
prnt«ids  3'50  por  cent.  Obtained  (1)  &s  «p|ier  portion  nf  bottled  milk  (p,  IW),  or  (2) 
by  tuoQg  three  parts  milk  uud  oae  part,(16-ptir-cout)  crcaiu. 


Derived  Formula*,  giving  Quantities  for  Twenty-ounce  Mixtures. 
I  Milk  sugar. . .     I  oz. 
■}  Liine-wator  . .     I  oz. 


Per  ffnt.        Per  cent.         Per  cent. 
vritbUoz.  of  7j(  inilk  -  fat  rOO«  sugar  S'SO,  proteids  0-50. 


Wat«r.  q.  a.  to  20  oz. 


1-40, 

•      n-75, 

1-75,      ' 

'    n(M), 

2- 10. 

'     6  00. 

250. 

•      6-50, 

2-80, 

•      (J- 50. 

8- 15, 

*      700, 

3-50,      ' 

*      700, 

i  Mdk  supir. 
IX.  -I  hime-waliT 


12  oz. 


=  "   4-00, 


7*00. 


2-00. 


Water,  q.  r.  to  20  oi. 


With  these,  as  with  the  FirHt  Series,  if  more  than  9ft  ounces  are 
rcquirai.  we  may  nmke  25,  30,  or  40  ounces  by  using  of  each  ingre<lient 
one-t|uarler  niore,  one-half  more,  nr  lwi<*e  as  much.* 

Furmuloji  in  whtrli  the  fat  and  prottuh  arc  nearly  cquaK — In  general 
those  formulas  are  more  often  use<l  for  healthy  infants  durinjEf  the  later 
nionthn;  but  there  arc  many  conditions  of  disturl>e<l  digestion  in  which 
formulas  havinjj  this  relation  of  fat  and  proteids  are  desirable  during 
the  early  months.  This  series  of  fnnnulas  is  obtaineil  by  using  a.s  a 
glarting-point  plain  milk  and  vnrinnsly  flilutirifr  it.  The  exact  percent- 
agci*  of  fat  and  proteids  obtained  with  the  ditfcrcnt  dilutiouH  of  milk, 
and  the  amount  of  sugar  necessary-  to  bring  this  up  to  the  desired  quan- 


*Ono  may  readily  calculate  any  formula  of  any  number  of  ounces  which  maybe 
daaintl  in  rilhcr  tlio  first  or  the  second  neries  in  llie  followirip  wny  : 

There  is  wanted,  for  example,  IJ5  ounces  of  a  mixture  containing  3  per  cent  fat,  0 
pfr  c«nt  sugar,  1*50  per  cent  proteids.  In  this  combination  the  fat  is  twice  the  pn^ 
teida.     It  will  therefore  lie  derived  from  7-per-cent  milk. 

85  (No.  ounces  aeeildl)  X  3  {percentage  fat  desired)  -  105  (part^  of  fnt  required). 
105  -7-  7  (parts  of  fat  in  milk  usedl  -  15  (No.  ounces  of  7-per-cont  milk  needed). 

The  amount  <»f  sugar  rvquire<l  is  found  as  follows: 

7-pcr-oent  milk  hoA  440  percent  su^ar. 

15  X  4'40  -  40  (part.H  of  t^ugar  in  thi'  milk  umd  in  the  formula). 

66  -T-    3ti   -  I'HH  (^percentage  of  sugar  in  the  formula  of  :i.>  ounces'). 

Tbtra  is  needed  therefore  an  addition  nf  about  4  per  cent  of  sugar  to  bring  it  to 
Um  docirad  percenlagr. 

4  percent  of  3o  *  1*40  (Xo.  ounces  sugar  to  be  added). 
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tity,  are  sho^ti  in  tlio  table  l)cIo\v.  The  sugar  in  the  higlier  formnJiw 
is  reduced  for  the  reason  that  with  them  the  child  will  probably  l*e  tak- 
ing a  considcroble  part  of  his  carbohydrates  in  the  form  of  starch. 

Third  Beriet  of  FormulM.— Fat  to  pmieidfl.  8  :  7, 

I*rimury  Furmnlo. — Whole  milk  :  Fut  4  per  cent,  supir  4.5  percent,  prot«idB  3.5 
per  cent,    (When  using  Jersey  «ir  Alilornejr  milk  wM  one-fourth  water.) 

Derived  Formulas,  giving  Qiiantitics  for  Twenty-ounce  Mixtures, 

/  Milk  lu^r.  . .      1  02.  ^  per  ceot.       Per  cent.  Per  oent. 

J.J  Lime-water..     1  oz.  l  with  5  oz.  whole  milk  =  fat  1' 00,  sujar  6*00,  proteids  0-87. 
(  Water,  q.  s.  to  20  oz, ) 


II. 

M                    (t         l(             i( 

«    6ot. 

41 

It 

^      " 

1*20, 

(i 

600. 

1* 

1-00. 

III. 

(t            <1     t<        It 

"    8oz. 

M 

M 

=      " 

1-60. 

14 

0*50. 

14 

1.40. 

l\\ 

11                    U         11             tt 

Milk  sugar...    i  oz.  ^ 

"  10  01. 

U 

u 

^      " 

2-00, 

*t 

700, 

44 

1-75. 

Y.^ 

Liiue-WAt«r  . .     1  oz,  t 
Wftlcr.  i\.  a.  to  20  07«  5 

-  13  or. 

•  • 

M 

=      " 

2 -40, 

•i 

5-00, 

tl 

2*  10. 

vx. 

4t                        it          U               ti 

"  14  oz. 

u 

t* 

^^      *' 

2-80, 

t( 

6-50. 

44 

2fiO. 

VII. 

H                    •«        **             1* 

"*  16  oz. 

u 

M 

=      " 

8-20, 

*t 

5-50, 

t4 

880. 

The  Application  of  the  Foregoing  Formulaa  in  Practice. — General 
Bules  for  Varying  Milk  Percentages. — We  have  indicated  on  page  190 
the  series  of  formulas  most  usixl  in  liiboratory-fee<ling  and  have  shown 
how  tiiniilar  formulas  can  be  obtained  when  the  milk  is  prepared  at  home. 
A  schedule  like  that  given  in  the  table  is  useful  to  indicate  in  a  general 
way  what  poreentages  an  avcra^^  infant  may  be  expected  to  take.  But 
no  sohediile  lan  be  elosrly  fi>] lowed  with  any  given  child.  One  can  not 
conclude  that  because  a  child  is  six  weeks  old  he  is  able  to  digest  milk 
containing  certain  pt^rccntages,  nor  certain  others  because  he  is  six 
months  old.  To  attempt  to  follow  a  sch<Mlnle  too  closely  is  to  violate 
the  fuu'him<'ntal  principle  of  percentage  feeding,  which  is  to  adapt  the 
milk  to  the  ehild's  digestion  at  any  time.  In  brief,  one  should  begin 
with  weak  formulas  and  gradually  increase  their  strength  according  to 
the  child**  neoils  and  his  ability  to  digest  cow's  milk  (Fig.  3T). 

How  and  where  la  hcyin. — With  infa.uts  having  any  form  of  dis- 
turbed digestion  the  formula  first  used  should  be  determined,  as  will  be 
more  fully  explained  in  the  later  pages,  by  the  nature  of  these  disturli- 
ancps.  With  infants  having  presumably  normal  digestion  it  is  desirable 
to  begin  with  the  weak  formulas:  (1)  With  a  newly  bom  infant;  (2) 
with  a  delicate  infant  or  one  much  under  average  weight,  of  whatever 
age;  (3)  with  one  just  weaned;  (4)  with  one  who  has  not  previously 
taken  cow's  milk;  (5)  with  any  infant  whose  digestion  is  unknown. 

Having  decided  that  we  s^hall  liegin  with  weak  fonnula-s.  it  is  not 
alway:^  easy  to  determine  with  which  scries  the  start  shall  he  made.  It 
is  true  that  most  young  infant*  digest  fat  so  much  more  readily  than 
proteids,  that  those  formulas  in  which  the  proteids  are  only  one-third 
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the  fat  (First  Series)  arc  usually  to  he  preferred.     However,  this  is  not 
true  of  all  infantst;  and  in  the  event  of  any  di.sturbance  of  digestion  aris- 
ing, esyiecially  vomiting  or  diarrhiL'u,  the  Second  Series  should  be  used. 
Nothing  is  easier  than  to  derange  the  digestion  in  the  beginning  by 
H        the  use  of  too  high  percentages;  such  disturbanecs.  though  they  rnay  not 
^H       be  severe,  often  continue  for  many  weeks  (Fig.  .SS).    The  closest  atten- 
^1       lion  is  required  in  the  beginning.    If  a  good  start  is  made  subsequent 
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^        Fi*.  ST.— Weiffht  onrve  of  bnttlc-fod  infant  for  fimt  aix  montha.     Heavy  line  that  of  patinit : 
^^1                 liictit  Hnv,  the  normal  avt^rai^e.     Small  cbiM,  not  particularlv  vij^ornun,  nfvcr  put  to  the 
^^H                  brtaat;  feinUittr  bi-uun  on  the  socntitl  day  fr\*tn  th«  luUk  lat>orat*>rv.     Fonuula:  Fat  1   }Htr 
^^H                MOUftUirar  b  per  cent,  protii<I>4  ^.^■^•■i  ]>«r  cent;  at  Hve  wveka,  tukit)!^*^  fai  3  p«r  e«nt.  t^ugar 
^^B                9  per  c«nb,  protcids  1  pet  ci-nt  -  at  tive  tnoiitbs,  taking  fat  4  per  cint.  soj^ar  7  {Mir  ot-ni^  pru- 
^^H              Icids  X  per  cent :  not  the  Mitrhtent  ditfoomfoit  or  any  aympUtni  of  iodi^tiou  duriug  Ui« 
^^H              cotirv  purtod.     Wci^^ht  al  iwclvu  DiouUu,  ^1  {>oun(ia,  6  ounce*. 

^K       progress  is  easy;  but  with  a  bad  start  there  is  likely  to  be  trouble  most 
^H       of  the  time.     As  soon  as  an  infant's  capacity  to  digo^^  cow's  milk  is 
^B       ft^certained,  the  food  can  be  increased  accordingly. 
^H              Again,  at  weaning,  or  with  a  child  who  has  previously  had  no  cow's 
^H       milk,  one  must  begin,  even  with  one  whose  digestion  seems  quite  normal,      \ 
^H        with   p>erc^'ntage9  considerably  lower  than   the  age   and   weight   would       1 
^H       apfiear  to  rw^uire.     A  stationary'  weight  for  a  wi^k  or  two,  or  even  a 
^H       loM  of  a  few  ounces,  is  of  no  importance,  provided  the  change  in  diet 
^H       can  be  effected  without  deranging  digestion;  for  as  soon  as  a  child 
^H       becomea  aocustomed  to  cow's  milk  the  percentages  can  be  raised,  and      f 
^H       progreet  u  aaanred  (Fig,  34,  page  ISO). 

^^H                  IndicalionK  for  increasing  the  food. — While  it  is  important  to  begin 
^^B            with  low  perc*cntagcs,  it  is  a  serious  mistake  to  continue  with  them.    \Vo 
^^H             inc^cai^c  the  power  of  digeatioii  hy  gra<lual!y  increasing  tlu*  work  tlie 
^^H            organs    are   given    to    do.      Abrupt    increases    are   almost    certain    to 
^^M            disturb  digestion.    A  profwr  rate  of  increase  is  mentioned  in  the  tables 
^^1            of  foniiula;?.     In  them  iIjo  iiicreanc  in  the  fat  is  usually  half  of  one 
^^H            per  cent,  and  the  increase  in  the  proteids  one- fourth  of  one  per  cent,  or 
^^H             less.     This  is  about  right   for  an  average  child.     For  many   who  are 
^^H             delicate  the  steps  of  increase  Hhould  be  made  only  half  as  great.     This 
^^B             can  easily  be  done  by  using  a  formula  intermediate  in  strength  between 
^^^^^      any  two  of  those  given  in  the  tables.                                                              ^^ 
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as. — Weif^litourvft  nf  artincmll^r  ftd  in  font.  Rhowine  tho  efffct  of  bc^innin^  with  too  his  It 
|tunM)iilnire«.     Robust  uliild  ;  dieci«ti*>ti  ilc-niiitftHl  when  a  ft-w  days  old  bv  bc^nniiiK  wUh 
ittt  a  p«r  cent,  ^iiifAF  6  i«er  cent,  proi«i.is  OTo  percent;  f'"H»d  in  two  or  three  davh  wu  iii- 
creaaet-l  to  fit  S  [kt  cent,  iiU)far  6  pur  oent,  prou-ids  1  wt  oi-nt.     A  i^xkI  dual  of  iiiditre^Uon 
rettuUc^l,  and  the  ilmiurbiuifv  watt  Mich  thnl  it  wm  ciglit  weeks  bt-rurc  the  diiTMtion  t>ecanio 
uoruial  and  Ihu  ^aih  iu  weight  ivgulur ;  pi^ress  for  tho  rcat  ot  tiio  yuur  satiiiftictury. 

In  increasing  the  quantity,   it  is  seldom  wise  to  add  more  than 
ourth  of  an  ounce  to  each  feeding.     During  the  early  weeks  both  the 
intity  and  the  strength  of  the  food  should  he  increased  every  few 
^s.     It  may  be  difficult  t(i  tell  which  of  these  it  is  be^t  to  do.     It  h 
I  to  alternate;  thus,  when  the   infant  requires   more  food,  first  to 
rease  the  quantity;  then,  after  a  few  days,  if  still  unsatisfied,  to  in- 
n^  the  strtmglh;  the  next  time,  to  increase  the  quantity  again,  etc. 
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often  fall,  who  a(lo|it  a  i=inglf  formula  ami  kwp  nn  dimply  increaising 
the  quantity  iudcfinitcly  wlicnever  the  child  is  unsatislif.yl.  1  have  fre- 
quently seen  infants  of  two  or  three  months  taking  as  much  as  7  or  8 
onnc'es  every  two  hours,  and  even  then  cn,-ing  from  hunger.  After  a 
daily  total  of  32  to  3fi  ounces  is  reached,  aa  happens  with  most  infants 
by  the  fourth  month,  the  increase  in  the  f»XHl  4ioiilil  he  cliiefly  in 
strength;  fnr  the  same  child  at  eight  montlis  will  rarely  require  more 
than  40  to  48  ounces. 

How  rapidly  the  increase  is  made  will  vary  much  with  the  individual 
infant.  With  a  vigormis  child,  ahove  average  weight,  with  good  diges- 
tion, the  percentages  may  be  raised  rather  rapidly,  and  also  the  quantity 
given  at  one  fL'wling.  With  a  small  »>r  delicate  child,  or  one  with  fcohle 
digestion,  one  must  advance  much  mr*rc  •jIowIv  bn!h  with  rc-ipoct  to  the 
strength  and  quantity  of  food.  No  greater  mij?take  can  be  made  than 
to  attempt  to  measure  the  increase  in  fooil  by  the  age  of  the  child.  We 
can  not  raise  the  percentages  every  week:  or  every  innntli  reganncss  of 
other  conditions.  The  progress  in  weight  is  important,  jet  one  should 
not  be  guided  by  it  alone  in  increasing  the  food.  On  the  low  percent- 
ages necessary  at  first  no  material  gain  in  weight  is  to  be  cx|)eelcd. 
However,  if  there  is  no  vomiting  or  colic,  if  the  child  is  entirely  com- 
fortable and  F!*»eps  most  of  the  time,  and  if  the  stools  have  a  normal 
colour  and  odour,  conditions  may  be  considered  entirely  satisfactory. 
The  food  may  be  cautiously  strengtliened  with  the  demands  of  the  child's 
api>etite,  and  soon  the  increase  in  weight  will  begin,  and  when  once 
begun  it  is  likely  to  continue.  On  the  contrary,  if  the  weight  is  made 
the  chief  concern,  there  is  a  constant  temptation,  when  the  child  is  not 
gaining  as  rapidly  as  the  mother  thinks  he  should,  to  increase  the  food, 
regardless  of  conditions,  usually  with  the  result  of  seriously  disturbing 
digei^tion.  The  best  of  all  guides  to  increasing  food  is  the  child's  demon- 
strated powers  of  digestion.  If  the  child  is  not  satisfied  and  digesting 
well  it  is  always  safe  to  increase  the  food. 

A  caution  is  necessary  against  changing  the  formula  too  fre*(uently. 
It  is  not  possible  to  modify  the  milk  in  such  a  way  as  to  relieve  every 
trivial  discomfort  or  disturbance  an  infant  may  have.  Nurses  arc  usu- 
ally n^ady  to  as<.'ribc  every  slight  symptom  to  the  food,  particularly  if 
(hey  have  strong  opinions  of  their  own  ujmn  the  subject  of  ftn^ling,  and 
are  not  in  full  sympathy  with  modem  ideas  of  milk  modification,  Veiy 
often  the  cause  is  outside  of  the  fixid  and  even  of  the  nrgans  of  diges- 
tion. (See  Fig.  30,  page  2(»T).  Unless  some  very  definite  symptoms  of 
indigestion,  such  as  severe  colic,  vomiting,  etc.,  are  produced  by  the 
formula  ordere*!,  it  is  usually  better  to  continue  with  it  for  at  least  two 
da)"?*,  an  it  is  hardly  possible  in  a  shorter  time  to  determine  what  the 
child's  digestive  organs  are  capable  of  doing.  For  slight  disturlmnces  of 
a  transient  nature  it  is  usually  enough  to  dilute  the  food  for  a  day  or 
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more;  j»st  Iiefnn'  the  bottle  is  pivtni,  onn  nmuv  or  more  of  milk  mny 
be  p*»urp*l  oir  an<i  rcplnrH  by  hoiU^l  wator. 

To  Beduce  Milk  Formulas  to  Percentages. — In  onJor  to  ii|ipi*Ci.Mato 
the  comp€:?ilion  of  any  milk  fornnila  wliitli  a  patient  may  Itc  taking  it 
is  news^^ary  to  refluce  this  to  its  a])proxinmte  percentages.  This  is  par- 
ticularly important  as  reganls  the  fat  am]  ])rotei*is.  One  wlio  forme  the 
habit  of  making  such  calculation:;  soon  ihuU  it  easy,  and  secures  a  basis 
for  comparison  with  the  percentages  given  as  proper  for  the  average  nor- 
mal ohiNl.  A  simple  niethod  of  calcniatiou  it;  as  follows:  To  determine 
the  percentage  of  any  constituent  in  the  food,  multiply  its  percentage 
in  the  original  milk,  cream,  or  top-milk  (compare  pp.  146,  151,  and 
irr^)  by  tlu'  number  of  ounces  of  each  in  the  food,  and  divide  by  the 
loiiil  rninjber  of  oiuices  of  food  prejmred.* 

Special  Modifications  Required  by  Particular  Symptoms, — Many  of 
the  cliiidn-ti  for  whom  I  lie  phy^^ieian's  advice  is  sought  in  tufitters  of 
feeding  are  not  thriving,  or,  besides,  are  .suffering  from  some  evident 
symptoms  of  indigestion,  and  for  these  reasons  changes  in  the  food  are 
ret]nire<i.  Tn  ada[)ling  Tuilk  for  such  ca'^es  one  must  rid  his  mind  entirely 
of  the  uotion  that  tiie  fixnl  can  be  prescribed  according  to  the  child's 


*  A  patient  is  Uking  a  formula  composed  of  cream  4  ounces,  milk  16  ounces,  milk 
flugar  1^  ounces,  in  a  niixturu  cont4iiuirig  36  ouuct»!«  The  cream  is  onliiiary  cenlrif- 
agal  crcoin,  esl\  mated  to  havo  20  p«r  cent  fat ;  the  milk  is  good  average  milk,  (!sLimia«d 
to  have  4  per  cent  fat. 

4  X  90  -  80,  the  paH«  of  fat  in  the  cream 
16  X  4-64.     "  "  *        milk 

144,    "  "        toUl  food 

'  144  ~-  30  (number  of  ounces  of  fooii)  -  4,  the  percentage  of  fat  in  the  food. 
The  prolfidA  are  calculatnl  in  the  samp  war.     In  the  illustration  vre  estimate  the 
proteitls  of  SO-jwr-cent  cream  at  3*05;  in  the  wlmlu  milk,  al  ^*5(). 

4  X  H"05  -  12-20.  tho  parts  protei4ls  in  the  cream 
16X3-50-  A6-U0.     '•  "  »  milk 

68-20,    "  "  "  total  food 

68-20  -H  ;W  -  1-90,  the  i>crcentaffe  proteids  in  the  total  fo4>d. 

Tn  a  similar  vaj,  sugar  is  i!alpulate<l.  The  sugar  oT  a  SO-pfr-t^ent  cream  mtky  b« 
estimated  at  9'DO;  in  the  milk.  450. 

4  X  3-00  -  15-60,  the  parts  nf  sugar  in  tho  cr<«rn 
16  X  4-30  -  72-00,    "  "  "  milk 

87-60,    »  "  '*  mixture 

87'00  -T-  36  (numltcr  of  ounces  of  f.Hxl)  =  2*40,  the  peroentogo  of  sugar  in  tha 
food  before  any  is  added. 

To  add  1^  ounces  to  a  36-Munce  mixture  adds  approximately  4  per  cent  of  sugar* 
for  1-5  is  4  per  cent  of  36  [1-5  -r  :W  -  -041. 

The  total  sugar  in  the  mixture  therefore  is  2*40  +  4,  or  6-40  per  cent. 

The  formula  contains  therefore  approximately,  4  per  cent  uf  fat,  \W  per  cent  of 
proteids,  6-40  jwr  cent  of  sugar. 

This  method  of  calculating  percentages  from  ounces  is  exactly  the  conTerse  of  that 
giren  on  page  195,  for  calculating  ounces  from  percentages. 
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'Slg^  or  ovwi  iU  weight,  although  Injlh  must  lie  taken  into  accotint.  The 
ess^uiiftl  thing  is  the  comlition  of  the  digestive  organs,  and  unless  this 
is  canefuUjr  considered,  failure  is  almost  inevitAble.  To  decide  as  to 
prr>pnr1ioiii>  with  which  it  is  best  to  lK»g-in  one  must  know,  hesidfts  the 
a^e  and  weight,  the  previous  gain  or  loss,  the  nature  and  *|uantitv  of  the 
fiXKl  which  haA  been  taken,  the  appetite,  the  number  and  character  of 
the  stools,  and  aI.«o  whether  any  sueh  symptom!^  are  present  as  vomiting, 
colic,  constipation,  discomfort,  or  disturl»ed  sleep.  In  any  case  the  first 
prescription  in  f^omewhat  in  the  nature  of  an  exjieriment,  but  If  the 
nrmptoms  have  been  intelligently  ju*lge*l  the  experiment  is  likely  to 
prove  succt%*sful. 

Even  with  infants  who  are  properly  feil  there  are  few  whose  diges- 
tion rcmainfi  perfectly  normal  throughout  the  entire  first  year.  Changes 
in  the  fomi  are  necessary  from  time  to  time,  even  in  the  most  healthy, 
to  meet  special  symptoms  which  may  arise,  ^lany  of  these  are  due  to 
dL-iturbances  of  a  minor  character,  but  are  none  the  less  important,  as 
they  may  lead  to  serious  consequences  when,  not  immediately  recognized 
and  pro|>erly  treated. 

Vomiting. — The  common  causes  of  habitual  vomiting  are;  too  fre- 
quent feedings,  too  much  food  at  one  time,  too  high  fat  or  too  high 
sugar,  cs'pceialty  if  the  sugar  is  maltose  or  cane  sugar. 

An  infant  who  vomits  should  never  In?  fed  at  sliorter  intervals  than 
three  hours,  e^'en  if  only  four  or  five  weeks  old.  If  considerable  quan- 
tities are  ejectwl  almost  immediately  after  fecfling,  it  is  usually  iK'cnuso 
too  much  food  has  bc-en  given.  Other  causes  must  l>e  considere*!  also — 
lli«  food  may  be  too  rapidly  taken,  the  child  may  be  moved  about  too 
much,  the  al>dominnI  band  may  l>e  too  light,  etc.  The  frorpient  regurgi- 
tation, often  one  or  two  hours  after  fewling,  of  sour,  cunlled  milk  or 
of  a  watery  fluid.  i%  usually  an  indicalir>u  that  the  proftortion  of  fat  is 
loo  high.  Sometimes  it  is  the  sugar  that  is  in  excess,  and  sometimes 
Uiih  fat  and  sugar  are  at  fault.  The  first  indication  is  to  re<luce  the 
fat.  Formulaa  from  lt>-pprH?t»nt  milk  [»hould  not  be  u^ed.  and,  if  the 
symptom  is  at  all  nggravatt*d,  formulas  from  whole  milk  (page  19(i) 
•re  to  be  pn*ferre<l  even  for  very  young  infants.  The  sugar  also  should 
hi*  rwluced  by  one-third  or  om^-lmlf.  and  only  milk  sugar  shoidd  Ik^  used. 
Other  changes  which  are  sometimes  helpful  are  to  use  twice  the  usual 
amount  of  lime-water,  making  thi^  10  per  cent,  or  2  ounces  in  each  20- 
ounce  mixture.  It  is  also  important  that  the  food  be  taken  slowly  and 
that  the  child  be  kept  perfectly  quiet,  on  its  back,  after  f«^Hling. 

Constipation. — The  principal  causes  of  constipation  referable  to  the 
are  too  low  total  solids,  tixi  low  fat,  too  high  jiroteids.  Habit  and 
I  training  are  also  important  factors.  Sterilization,  and  lo  a  slight 
degree  pasteurization,  causes  milk  to  he  somewhat  tH>nstipating.  During 
the  fiwt  few  weeks,  if  the  percentages  are  low,  as  I  believe  they  should 
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lie,  there  is  often  a  specie*  of  constipation  present  which  is  simplv  iho 
n!sult  of  tlie  low  total  soliiln  in  Uie  milk  formula  given.  The  bowels 
nsimlly  mov*'  rvorv  <!»>,  Hiinrt^timHs  evt-n  twite  a  flay;  \txd  Ihe  st*K>Is  are 
often  HMiall  ami  lalhcr  dry.  Unh'ss  there  is  TuanifL^t  dist;oinfort  on 
the  part  of  Ihi^  child,  such  a  comlition  may  be  disregarded^  especially 
if  the  odour  and  colonr  of  the  discharges  are  nearly  normal.  As  the 
proportions  at  all  the  clwiieutri  of  the  fuod  are  gradually  increased  along 
the  general  lines  previously  indicate<i,  this  form  of  constipation  paiwes 
away,  liloihcrs  and  pliysicians  often  expect  that  the  bottle- fwl  infant 
will  have  during  ils  lirsl  iiunilh  or  two  the  two  or  three  large  stooU 
daily  to  whi*'h  they  have  lMX*n  accuntofned  with  heidlhy  Un^st-ffKi  infants. 
Hut  finding  insti^d  only  one  movtnnont  a  day»  and  that  snodl  and  some- 
tiiiie8  dry,  lliey  at  onre  n-sctrt  to  laxatives  or  enen»ata»  and  by  their  use 
niilly  cause  much  of  tlie  troui)le  they  arc  seeking  to  remove.  Again,  if 
the  physician  tries  to  remedy  the  constipation  by  rapidly  raising  only 
the  fat,  as  is  often  done,  the  constipation  is  rarely  relieved,  but  there  is 
frequently  produced  a  serious  disturbance  both  of  the  stomach  and  the 
intestines. 

The  low  fat  is  very  often  the  exy>lanation  of  the  constipation  sei'n 
when  infants  arc  fed  upon  fitrrnnlos  derivod  from  whole  milk.  If  such 
is  the  ca^e  relief  may  he  air<>r<led  by  clianging  to  formulas  made  from 
7-per-ci»nt  milk  or  to  those  from  lO-per-eent  milk,  by  which  means  higher 
fat  with  the  same,  or,  if  »iesired,  hnviT  protcids  may  l»e  obtainivl.  The 
increase  in  the  fat  to  overcome  constipation  can  only  be  carrietl  up  to  a 
certain  jjoint;  this  is  generally  about  3  per  cent  for  a  young  infant  and 
4  per  crnt  for  tmo  who  is  older.  If  the  fat  is  raise<l  much  b<?yond  this 
otlier  dislnrbanccs  of  digestion,  particularly  habitual  vomiting,  are  likely 
to  result.  Some  other  means  of  overconuBg  the  cont^tipation  should  be 
resi»rtnl  to, 

T<M»  high  proteids  are  often  given  with  too  low  fat,  as  in  mixtures 
(b'rived  from  whole  milk,  and  the  constipation  may  be  the  result  of  one 
factor  quite  as  much  n.^  the  other.  A  retluction  in  the  proteids  and  an 
increase  in  the  fat  nmy  be  accomplislutl  at  the  same  time  by  using 
modiiifalions  made  from  t<»p-milk  as  sugge-lLHl  just  above.  Tlie  consti- 
pating proieid  of  cow's  milk  is  the  casein.  Hy  the  use  of  whey  mo<lifica- 
tions  (page  '^10)  the  amount  of  casein  given  can  l>e  re<!uced  to  a  very 
low  point  and  at  the  same  time  the  total  proteids,  in  these  mixtures 
chiefly  lactalbumin,  can  I)e  kept  sufliciently  high  for  the  child's  nutrition. 
This  is  one  of  our  most  effective  means  of  relieving  chronic  constipation. 

The  substitution  of  the  milk  of  magnesia  for  lime-water  as  an  ant- 
acid in  milk  nKHlificalions  is  often  of  service.  Its  use  may  be  continued 
for  several  months  without  harm.  One  teaspoonful  added  to  the  total 
food  for  the  day  is  usually  sutlielcnt;  this  amount  may  be  slightly  in- 
creoHed  or  lessened  according  to  the  effect  produced. 
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The  sli^'btiy  la.\aUvo  oITi'i't  of  ninllosc  may  Ito  iililizcf]  in  iMilk  niofli- 
ficatinnif.  It  may  take  tlie  place  of  ihe  lactose  whicli  is  addwl  in  any 
of  (he  groups  of  formulas  already  given.  The  moet  convenient  form  in 
110  one  of  the  malted  foods. 

Colic  and  flatult'tufi. — The  habitual  colic  of  early  infancy  is  usually 
due  lo  too  high  proteids,  exceptionally  t*  too  high  sngnr.  Excessive 
flatulence  may  occur  also  when  cereal  grucltt  are  used  as  diluents  in  plac*e 
of  plain  water.  The  Kyniptom  may  bo  relieved  by  a  reduction  in  the 
total  proteidti  by  u^ing  a  weaker  formula  of  any  series  than  the  one  em- 
]iloy<«<l ;  or,  often  belter  still,  by  the  use  of  whey  modifications,  it  being 
the  cast'in  which  is  at  fault,  as  in  the  case  of  chronic  constipation.  The 
eoexistence  of  constipation  of  course  greatly  increases  the  amount  of 
both  flatulence  and  colic. 

Curds  in  the  stools. — The  appearance  of  curds  in  the  stools  is  due 
to  the  same  cause  as  habitual  eoli*?,  aud  is  usually  assoeiaie<l  with  it. 
The  eurds  generally  apjH'ar  as  white  ina-^ses  or  lumps;  sometimes  they 
are  gray  or  green,  coaled  with  mucu^.  and  expelled  with  eflfort.  Colio, 
curds  in  the  stools,  and  constipation  are  a  fre«|iient  combination,  and  are 
u-^ually  due  to  too  high  proteids  or  to  inability  to  digest  the  casein  of 
ttie  milk  given.  The  treatment  of  the  condition  has  been  considered  in 
the  foregoing  paragraphs. 

lioosp^  grrrrty  or  yrllowish-rjrern  siooh  of  a  sour  odour. — Tlieso  are 
sometimes  due  to  too  liigh  a  percentage  of  sugar,  sometimes  to  an  excess 
of  fat.  The  number  of  stools  is  u.sually  from  two  to  five  daily.  In 
appearance  the  strwils  resemble  thin  scrambled  cjrgs.  The  small  yellowish 
masses  are  often  mistaken  for  curds.  Stools  such  as  those  descril>ed  are 
often  seen  in  nursing  infants  as  well  as  in  those  artificially  fe*],  and  tite 
condition  is  not  incompatible  \**ith  stea^ly  and  regular  gain  in  weight. 
After  it  has  |M!rsisted  any  length  of  time  mucus  is  regularly  present,  and 
an  intractable  inti^stinal  catarrh  may  be  produced. 

Lnrffr^  dry,  white  or  gray  stooU. — Tlicse  ure  often  smooth,  and  are 
gi'nerally  due  to  an  excess  of  fat.  They  have  usually  a  peculiarly  foul 
odour,  owing  to  the  presence  of  fatty  iicids;  the  masses  may  t>e  distin- 
guisiuH]  from  curds  by  their  e4>lubility  in  etiier. 

Xo  tjnin  in  weitjhl  tvithout  evident  symplumx  of  indigetttirm. — This  is 
tmelimes  due  to  too  weak  mixtures,  all  the  percentages  being  too  low, 
the  cJiild  usually  manifesting  signs  of  hunger.  Occasionally  it  is  duo 
to  the  fact  that  all  the  jwrcentajres,  jmrtieularly  the  fat,  are  too  high. 
In  the  latter  case  it  frequently  hap[>ens  that  the  appetite  is  much  reduced, 
so  that  the  infant  takes  perhaps  le^s  than  half  his  usual  allowance.  Too 
fn*ijuen(  feedings  and  llie  i>raetice  of  constantly  coaxing  the  infant  to 
lake  more  food,  often  produ(*e  the  same  aversion  to  food.  It  is  much 
l)ettcr  to  offer  food  at  ihrce-hour  intervals  and  take  away  the  bottle  as 
soon  aft  the  child  shows  that  he  does  not  want  more. 
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Mrtilinoations  in  thp  food  to  meet  the  indications  alTordix!  by  more 
fierious  conditiotis  tluin  tli(>so  here  descril^'d  ure  considered  iu  the  later 
puges  di'M^lcd  to  i>inifult  Canes  of  iMT'diiijr. 

The  Apparatus  required  for  the  Preparation  of  Milk  at  Home. — This 
iriL'hifles  an  S-t^inue  j:lass  ^radiiale.  a  ;:lass  or  a;xale  funnel,  a  creiim 
dipper,  a  piteher  for  mixing  food,  J'lvdiiij^-hoUkw,  u  t»dl  t*up  for  wiirni- 
iug  the  food,  a  small  ice-box,  and  a  sterilizer.  Other  articles  needed  are 
lime-water.  Iwiled  water  fresh  every  day,  milk  sugnr,  ruhl^er  nipples, 
absorbent  cotton,  botlle-hrushes,  borax  or  horic  acid,  bicarbonate  n(  smla, 
and  an  alcohol  lamp,  or  belter,  if  gas  is  available,  a  Bun.s-n  burner, 
which  should  stand  upon  a  zinc-covered  table  in  a  room  adjoining  the 
nursery.  The  best  style  of  IwHtle  is  that  which  can  be  most  readily 
cleaned.  The  graduated  cylindrical  bolfles  with  wide  mouths  are  to  be 
preferred.  The  best  nipples  are  those  nf  plain  black  rubber,  which  slip 
over  the  neck  of  tlie  Iwttle,  and  are  not  so  tliick  as  to  prevent  their 
being  luriiiHl  in^ide  out  for  eleiinsing.  Those  with  a  lon^  rubbiT  tube 
going  to  the  b(ilt<frn  of  the  Imttle  should  not  he  used.  In  many  eiliea 
their  use  is  proliiliitcd  by  law.  The  hole  in  the  nipi)Ie  should  be  large 
enough  for  the  milk  to  dr4tp  rapidly  when  the  liottle  is  inverted,  but  not 
so  large  that  it  will  run  in  a  stream.  When  not  in  use,  nipples  should 
be  kept  covere*!  in  a  solution  of  borax  or  boric  acid.  The  most  scrupu- 
lous cure  of  both  ni|iples  and  boltlrs  i*  necessary.  Botlh'S  slumld  first 
he  rinsed  with  cold  water,  then  washed  with  hot  iioap-suds  and  a  hottle- 
brush,  AVhen  not  in  us*.'  they  should  stand  full  of  water  to  which  borax 
or  Uirie  acid  lias  been  added.  Before  the  milk  is  put  into  them  they 
should  1m'  rin.-i'd  and  n^rain  boilt'il. 

Directions  for  Preparing  the  Food. — All  the  f<M)d  needed  for  twenty- 
four  hours  should  be  prcpand  at  luie  time.  This  saves  much  time  and 
trouble,  and  is  in  every  way  simpler  than  pre[>aring  each  feeding  sepa- 
rately. The  first  thing  to  be  decidetl  is  the  formula  to  be  used;  next, 
the  quantity  of  food  for  twenty-four  hours  with  the  number  of  fceiiings 
into  which  it  is  to  be  divided. 

Let  us  suppose  that  we  wish  to  give  3  per  cent  fat,  (J  per  cent  sugar, 
and  1  per  cent  proteids — formula  V  of  the  First  Series— and  that  we 
wish  to  pre[mn*  T  ftvdings  of  5  ounces  each,  or  35  ounces  of  io<x\.  For 
a  *^0-ounee  mixture  containing  3  per  cent  fat  we  will  re4|uire  (see  page 
194)  6  ounces  of  KVpcr-cent  milk,  1  ounce  of  sugar,  and  1  ounce  of  lime- 
water;  the  balance  will  he  water;  since  the  sugar  dissolves,  13  ounce* 
of  water  will  Im»  needed.  Now  to  make  35  imnces,  we  will  n^uire  Ihree- 
ijuarters  more  of  each  ingredient  than  for  20  ouncee — i-  e.,  10^  ounces 
of  llie  milk,  Ij  ounces  of  sugar,  1^  ounces  of  lime-water,  and  the  Iml- 
ance,  or  'J^^J  ounces,  of  water.  The  amount  of  water  netvl  not  be  cal- 
culated each  time:  enough  is  added  to  make  the  quantity  required. 

If  instead  of  bottled  milk,  or  milk  and  cream^  the  patient  is  using 
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milk  fresii  from  ihe  cow.  iis  siioii  as  rtrrivi'd  il  ^Imulil  in.'  Hliainrtl  through 
lliree  thicknosisos  of  cheese  cloth  or  a  layer  of  absorbent  cotton,  into  quart 
jars  or  inilk  Ijottles,  and  allowed  to  t^iaml  in  irtvwater  or  cold  spring 
water  for  at  least  four  hours.  The  top-miJk,  in  this  case  the  upper  third, 
may  then  be  removed. 

Th»*  milk  suj.'iir  should  he  rlisyolvi'd  in  Itoiled  water,  which  is  then 
mixed  w-ith  the  niilk  in  a  piloher  und  tla^  linu'-wator  adde<l.  Tlie  rr>i>4| 
is  now  divided  inl^  the  seven  bottles,  which  are  stoppered  with  cotton. 
They  O-Te  plat'tnl  nt  onr-r*  in  an  ice-chest,  or  first  Bterilized,  then  cooled, 
and  afterward  phircfl  ujw>n  ice. 

Directlona  for  Feeding. — The  f(X>d  i^hould  he  vanned  to  about  UMi" 
K.  licfore  fii'ding,  best  by  ]ilaeing  the  hnttio  in  a  tnll  pitcher  or  cup 
filled  with  waf*'r  at  a  little  above  this  temperature,  not  by  pouring  the 
fo<Ml  from  the  bottle  into  a  saucepan.  The  temperature  of  the  food  may 
Im.'  t<?sted  by  the  nurse  with  a  thermometer,  or  by  pourinp;  a  few  drops 
u|)on  the  front  of  the  wrist ;  it  Khnidd  fiv\  warm,  but  not  hot.  The  nurse 
should  never  take  the  nipple  of  the  liottle  into  her  own  mouth.  A  bottle 
nhould  not  be  warmed  over  for  a  second  fLH.^dii]g.  A  child  shonld  not  be 
more  than  twenty  minutes  in  taking  its  fn<id,  and  should  not  sleep  with 
the  nipple  t»f  the  lK»tlle  in  its  tiH>ulli.  It  is  preferable  to  liave  a  young 
infant  held  wliile  taking  its  holllc.  If  this  is  not  done,  the  bottle  nhould 
at  leaj*t  be  held  in  such  a  position  that  the  neck  of  the  bottle  is  kept  full, 
so  that  the  child  gels  niiik,  ami  trnt  air.  Jt  is  even  more  net*t*ssary  than 
in  breast-feeding  that  rides  as  to  freipiency  and  regularity  of  meals  be 
(deserved.  The  table  which  follows  indicates  tlie  size  and  the  number  of 
meals  and  the  ini*^rvals  nf  fwiling.  This  is  to  tip  taken  only  as  a  genera! 
guide.  The  ciuaiUity  for  one  fee<ling  can  not  always  be  definitely  staled. 
Few  children,  however,  will  require  less  than  the  smaller  quantities,  and 
iitill  fewer  will  reijuire  more  than  the  larger  ipiantities  mentioned. 


Schedule  for  Feetling  Healthy  Infantti  during  ihe  First  Year. 


Amm, 


2d  toTlh  day. 

2d  atid  ad  weeks.. . . 
•tlh  and  Sth  weeks. . 
5  wreks  to  2  rooolhs 

S  to  5  months 

5  tu  0  lU'.'nthA 

9  to  13  nionlh.s 


betwfvu 
nieah, 

by  day. 


Mffht 

fevdmgs 

in  P.M.  to 

7  A.M. 


No.  of 
fwd- 

huura. 


QuantltT  for 


<)uantlty  for 
24  liuum. 


1   -1* 

1H14 

a  -5. 
4  -fl 

6-7i 
7-8 


ao-  45 

45-no 

75-110 

90-155 

13*-1M 

15D-aH5 

220-280 


1(V-I5 
15-85 
25-35 
24-40 

28-13 

30-45 
3r>-45 


810-  4«» 
4«0-1.01Mt 
775-l,0«O 
746-1,360 
870-1.300 
930-1,400 
1,000-1,400 


The  Use  of  other  Food  than  Milk  during  the  First  Tear. — In  the 
discus&ion  up  to  this  point  nothing  Itui  the  clemeulti  of  milk  has  been 
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considered.  Upon  these  alone  I  believe  that  the  average  healthy  infant 
is  best  nourished  for  the  first  four  or  five  months.  The  use  of  the  vari- 
ous cereal  decoctions  as  an  addition  to  the  milk  for  youno^  infants  is  a 
subject  mucli  discussed,  and  the  question  can  not  Ik?  rcgardwl  as  settled. 
I  am  quite  a>nvinced  that  this  is  a  ust^ful  measure  for  some  infant^. 
but  not  that  it  is  desirable  for  all.  Surely  no  i>oint  in  infant-feedinjj 
is  better  established  than  that  the  early  use  of  much  farinaceous  food 
often  results  in  serious  harm.  The  addition  to  milk  of  farinaceous 
food  in  any  considerable  quantity  should,  I  think,  in  the  fcHnling  of 
young  infants  Ixi  limited  to  those  in  whom  some  special  conditions  an* 
present,  particularly  those  who  have  more  difficulty  than  usual  in  digi'st- 
ing  the  milk  proteids.  This  subject  will  be  considered  more  fully  under 
the  discussion  of  Difficult  Cases  of  Feeding, 

For  the  average  healthy  infant  it  is  desirable  to  begin  with  farina- 
ceous food  in  some  form  by  the  fifth  or  sixth  month.  By  this  time  the 
power  of  digesting  starch  is  sufficiently  strong  for  the  infant  to  receive 
some  of  its  carbohydrates  in  this  form,  instead  of  all  of  it  in  the  form 
of  sugar,  as  has  k'cn  previously  the  case.  As  starch  is  added,  the  sugar 
should  Ikj  gradually  reduced.  The  form  of  starch  used  may  be  a  gruel 
made  of  barley,  oatmeal,  or  arrowroot,  or  some  of  the  farinaceous  foods 
(page  Kif)).  This  will  take  the  place  of  part  or  all  of  the  boillMl  water 
in  the  preparation  of  the  food.  It  is  thus  given  with  each  of  the  feed- 
ings. By  the  eleventh  or  twelfth  month  the  quantity  of  the  cereal  may 
be  increas<Ml.  The  choice  between  the  difl'erent  cereals  will  dejmnd  upon 
the  individual  case.  Where  there  is  a  tendency  to  constipation,  oatmeal 
is  to  be  preferred;  at  other  times  barley  or  wheat  flour. 

The  only  other  tilings  to  be  advised  during  the  first  year  are  beef 
juice  (for  preparation  see  page  1G3)  and  the  juice  of  some  fresh  fruii. 
Beef  juice  may  l)e  Injgun  in  the  tenth  or  eleventh  month ;  at  first  not 
more  than  two  teaspoonfuls  should  he  given  daily,  llie  best  fruit  juiet* 
is  that  of  tlie  orange,  which  may  with  advantage  be  given  to  most  infants 
over  ten  months  old.  Beginning  with  half  an  ounce,  the  quantity  may 
he  gni<lually  increased  to  two  ounces,  given  preferably  aljout  one  hour 
before  the  sec<md  milk-feeding. 

PKEDING   IN   DIPPICULT  CASFA 

Two  distinct  groups  of  cases  are  included  under  tliis  head :  (I)  Infants 
who,  owing  to  feel)le  digestion  or  individual  jMK'uliarities,  do  not  thrive, 
even  from  the  outset,  ui>on  the  usual  milk  modifications,  although  they 
niay  be  used  intelligently;  (•^)  the  much  larger  class,  wlu)  luive  prolonginl 
disturbances  of  digestion,  or  clironic  indigestion,  the  n>sult  of  previous 
iiuproper  n»elho<ls  of  feeding  or  equally  imi)miHT  nursing.  In  the  aggre- 
gate the  nu!ulM»r  of  children  included  in  these  two  groups  is  tjuite  large, 
and  few  cases  in  the  practice  of  the  i>hysiciau  cause  him  more  trouble  or 
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nnviHy.  Even  one  of  Uj^  expenenoe  often  fi&d^  Tiiwprff  ht 
i»np  tini4^  by  tiie  pmbiems  whicti  indirHiiiAl  raats  piOMSL  The 
:)•-  '_'i>.f<-r  >.>  .-  infutf«,  in  nticw,  in  uwftatstian^  is  kai 

V  iiti  ^lUiittL-  -  ^  frt*m  cQMtitiUMiial  MiilltT.  aad  a  cms 

-luniling.    That  chronic  ixwlijnf^kMi  in  m  yomtg  nfaai  k  a  ««tmi 
i£  nftfii  not  ap  I    The  motbpr  tf  apt  to  dunk  tbe  pnU^ 

of  M>liition;  ^1  •  ^anu  to  lie  UAd  wimt  to  feed  her  hd^ 

that  a  nin^le  frmd  prt^H*ripiioB  shoold  sec  the  ABd  ligki  at  eae 
pliy-^irian.  too,  gometimt^  n-ganl#  the  eooditiott  licktif  heome  X 
flints  till  not  stvm  n-ally  til;  he  thevWore  eoandas  the  eslQecl 
important  enough  for  liis  fierioiui,  oootiiroaBS  att*^itwt  What  I 
riti|thu^izp  is  that  these  cases  are  lenoa^  that  thcr  ate  difindt, 
nn*<t  of  iheni  nothing  can  be  accamfduhed  vithovt  deee  an 
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■Weight  chart  ghcnring  >h»  ifliiel  «if  iitt 
.<.   UuNii    pan  frci«r;    M,  mtmk. 
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ch«iijfc  in  Uic 
wf  Uie  inuOttl  bur> 


Mflterasl  BBmsjr  ia  the  bc^n- 

a;    C  vcsaed    ^ntirrlv.     The 

■pon  tlio  ehjvt.     In  Uie'iDtrrval 

ieirt  cxpliBstioa  amid   be  ft:niD4l  in 

e  to  tfca  I  Mil  I  MM  Ml  mnd  norleet  of 

"^^  «*  Ito  ntsra  oT  Um  tniiwil  nvrm  without  mr 

!I   W  antiiiuil   Ikat  darifif  th«  foar  Slid   oci»-lwif 

Uw  wt  fMB  ia  wcif bt  «r«s  only  1  pooad  S  ooocm.. 

obfierration,  that  ther  do  not  tend  to  right  themisolves,  and  that 
lives  are  oUtm  aacrifioed  aa  a  fesuU  of  iia<l  management. 

these  infanta  praaent  peat  variety  in  their  symptoms,  anil 
he  carefully  indiridoaliaed  in  their  management,  there  are  some 
prtn(ip1r> applicaldc  to alL  One dinuld  begin  by  obtaining  a  cans 
of  what  haa  hen  pcvrioaaly  tried,  iu  order  to  get  all  |M)ssiblu 
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information  rt^pwting  the  type  of  indippstion  which  the  child  prcscuts, 
Theso  previnus  efforts  in  feeding"  should  \*e  studied  with  groat  minute- 
nens;  (he  ililFrrenl  chang^i's  made  and  the  efT^vt  of  each  one  u|wn  the 
print'ipiil  (^yinplonis,  the  voniiliiij:,  the  sIwjIw.  and  llie  cliild's  weij^lil 
Bhould  be  eonsidereil.  With  a  good  history  obtained  from  an  intelligent 
mother  or  nurse  one  enn  often  at  once  determine  where  the  mistake-i 
have  Ih*«mi  made,  anil  in  nwiny  eases  the  same  mistake  has  Ihhmi  refM-atiMl 
with  each  change  of  food. 

A  thornii^h  investigation  into  tlie  nurM^rv  routine  should  Ite  made  to 
as(HM*taiii  Jiot  only  what  hjis  lufn  lri*'d,  hut  how  it  Una  \n\>n  triiMl.  It 
is  fp'qucntly  found  that  the  fuihire  is  due  not  to  any  fault  with  the 
ff>o(l  prescription  (  Fij;.  ;^!»),  but  because  the  fotnl  lins  be<'n  impro|>erly 
]»rHpared  or  adminislercd— <».  g.,  the  food  has  Ihtu  eold,  tfie  botth^s  dirty, 
the  nipples  sour,  the  foml  too  rapidly  given,  tmi  n)u*-h  at  one  time,  op  at 
too  short  intervals,  etc.  (Jeneral  statements  of  nurses  and  mothers,  no 
matter  how  ex|M'rit'neei3,  can  not  1h»  truslrd,  SueetNS  in  treatment  will 
dejM'ud  largely  uj>on  how  accurjilrly  one  is  alth?  to  discover  the  i»ssentirtl 
cause  or  causes  of  trouble  and  Ihe  nature  of  the  disorder  of  digestion 
in  the  case  under  treatment.  \Vitlu)ut  Huch  knowletlge  all  is  haphazard 
e.vpertuu'ntjilion. 

la  dealing  with  these  eases  drug's  are  of  little  astiietance;  iu  most 
cases  they  arc  Ivetter  omitted  altogether. 

In  carrying  out  any  line  of  treatment  little  can  be  aeeomplit*hed 
without  continuous  observation  at  fairly  frequt-nt  intervals  on  the  part 
of  the  physician  and  Ihe  co-operation  of  an  intelligent  nu)thc'r  or  nurse. 
Particular  attention  should  hv  paid  to  the  stools^  which  tliL*  jiliysician 
siiould  always  m'c  for  liimsi-lf,  to  the  presence  of  colic  or  Halulence. 
vomiting,  the  apjK'tite,  and  the  body  weight.  A  daily  rcvord  is  of  great 
assistance.  The  weight  though  important  is  not  the  only  gniide  as  to 
[trogrcss.  It  should  be  taken  ng'ularly  in  order  that  a  steady  loss  may 
not  go  on  unnoted;  but  the  first  Kigna  of  improvement  are  usually 
obst'rved  in  other  sym]itoms — the  chiM  is  more  eortifortable,  sleeps  bet- 
ter, and  sutTers  less  froju  its  spwial  disturimncert  of  digestion. 

Quantities,  Intervals  of  Feeding.  Concentration  of  Food. — With  some 
cJiildren  rme  suee^n'ds  ln'tter  with  snialler  quantities  and  more  fre(|uent 
frM'dings;  with  others,  larger  quantities  and  longer  inlenals  are  prefer- 
able, (lenerally  speaking,  the  intervals  should  l>e  longer  than  in  health. 
It  is  sehlom  wise  to  make  tliem  le.*;w  than  three  houn*  for  young  infants, 
or  Uvs  llian  four  Imurs  for  those  who  have  passed  the  eighth  or  ninth 
month. 

Heganling  the  effect  upon  the  digestion  of  the  concentration  of  the 
food  (i.  0.,  A  large  quantity  of  a  weak  food,  or  a  email  quantity  of  a 
stnmg  fiMHl),  great  varialions  are  set*n  with  ditTerent  children.  The 
usual  tendency  when  an  iixfaut  ^ufTerb  from  ixidigesition  is  to  dilute  tho 
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food,  ami  in  mopit  cwrea  \h\»  is  perfectly  proper;  I»ut  tn  continiif*  increas- 
ing tlio  (lilulinn  bwausc  i\w  pali(?nt  d<K*«  not  do  well  may  bo  Ihe  very 
worst  Ircalment.  This  may  do  liarni  by  causing  too  much  ililurion  of 
the  digestive  fluids.  Small  feedings,  not  weak  food,  are  what  benefit 
Boine  of  these  children  most,  the  bnlanee  of  the  daily  amount  of  water 
neciiwl  by  the  child  Wing  given  l>e1wei-n  tl:e  fitilintjs.  Tims,  instead  of 
giving  eight  ounces  of  a  weak  food  every  four  liours,  wo  may  do  better 
with  four  ouncea  of  a  mueh  stronger  food,  allowing  the  child  three  or 
four  ounces  of  water  one  hour  or  one  hour  aud  a  half  before  the  feeding. 
In  very  trouhlesoriie,  pnttraclcvl  eases  minor  variations  in  the  com- 
posiiion  of  the  food  or  i?]ight  changes  in  the  plan  of  fciNling  rarely 
a<!Complish  much.  Radical  oluingcs  are  usually  necessary.  If  small 
feedings  and  short  intervals  have  failed,  one  may  succeed  with  larger 
feeilings  and  mueh  longer  intervals.  If  very  dilute  fo<»d  in  large  quan- 
tities has  failed,  imijrovenunt  may  follow  much  smaller  feedings  and 
a  mueh  stronger  food.  For  similar  reasons  the  most  brilliant  results 
are  often  obtainwl  from  iw  complete  a  rhange  in  the  diet  as  possible. 
An  infant  who  has  h^-en  long  tm  farinacetms  f^nvls  ii  most  likely  to 
improve  when  these  are  stopped  entirely  and  suitable  percentages  of 
oow'fi  milk  given.  One  whose  digestion  has  iH'come  seriously  derange<i 
while  taking  milk,  and  whiwe  symptoms  have  coulinued  in  spite  of  many 
variations  in  percentages,  is  sometimes  lielped  by  nothing  so  mueh  as 
temjMirarily  witlidruwing  all  milk.      (See  Fig.  ^o,  page  *i\i\) 

The  Hodification  of  Cow's  Hilk  in  Difficult  Cases. — Many  more  prol»- 
lems  in  difhcult  ftHMiing  are  solvcfl  through  a  proper  adaptation  of  cow's 
milk  to  the  digi»stion  of  the  infant  than  in  any  other  way.  excepting 
possibly  a  n?sort  to  wet-nursing,  which  in  most  cases  is  not  available. 
One  should  therefore  be  slow  to  discard  cow's  milk  and  aihipt  any  of  the 
lauded  substitutes  which  the  nmnufacturer  oITers;  but  sliould  seek  rather 
to  discover  how  he  can  modify  the  milk  to  enable  the  child  to  digi'st  it. 
stopping  milk  entirely  only  as  a  la.st  resort. 

For  purposes  of  treatment  the  cases  may  be  divided  into  several 
groups  according  to  the  nature  of  the  disturbance  of  digestion  which 
the  child  presents  and  the  special  element  of  the  food  with  which  he  ha.s 
most  difficulty.  Those  who  have  esinx-ial  tnmble  with  the  proteids  con- 
etitute  probably  the  largest  group.  The  symptoms  are  varied,  the  mo.st 
fmjuent  ones  being  colic,  flatulence,  sometimes  diarrhoea,  but  generally 
constipation,  with  stools  which  are  dry,  granular,  hard,  and  often  coated 
with  mucus.     There  is  also  amemia  and  general  malnutrition.     To  over- 

I  come  the  diflicvdty  in  digesting  tlie  proteids  of  cow's  milk  several  mcan.4 

I  may  be  employed. 

I  Rtduciion  in  the  total  proteids. — 'Vhh  may  be  aceomplishi*d  without 

I  making  anv  change  in  the  proportions  of  fat  or  sugar  bv  using  weaker 
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cent  milk,  or  ihnito  from  whole  milk.  For  some  ca^w  it  may  in*  desirable 
lo  use  with  a  given  |H?rot'ntage  of  fat  even  lower  proleiils  liian  tliojie  of 
the  Fir*l  Serie-t.  Such  fonnulns  may  be  obtained  from  a  ITt-prr-oent 
cream  (the  upiKT  (i  oiuices  from  one  quart).  In  this  the  proleids  arc 
approximately  one-fifth  the  fats.  Any  formula  desired  may  be  caleu- 
late<l  in  the  munnt'r  iudieatwl  on  page  11>5.  This  phin  i^  suiU'd  to  a 
small  number  of  ^.nn^^  but  i«  not  so  likely  to  buceecd  with  the  majority 
as  some  of  the  meth<KU  which  foMow. 

Tltf  ufc  of  milk'  frttrn  which  th*^  caxftn  haft  hffn  rfmovftl — whrtf 
modi/icatwns, — After  llii^  casein  has  been  coagulated  by  rennet  and  llu'n 
strained  out,  Ihc  whey  (page  IG'Z)  is  left,  which  will  contain  all  the 
soluble  proteidK — lactalbumin,  lactoglobulin,  etc.  Most  of  the  fat  id 
removwl  by  the  prtK.*esf«,  l)ut  thin  can  be  supplie<i  by  adding  cream,  in 
which  the  p<rceulage  of  ca^*iju  is  small, 

7'able  Showing  Compoaitton  of  Fonntilas  Made  frmn  IVTi-^y. 

Fat,        SuKar.  ^.JJiJSf,,  C*-..*n. 

I.  Whey  14|mrtA:  3(H  cretin  1  fwrt;  wMcr  0  {mrls  =:  1  0<). .  .4  O0...0-«.'i...o  10 

11.       "       19      "         "         "        1     "         =  10O...50O...U-9U,.,OIO 

III.  -      15 1     "        =210...5<K).  ..0  W).  .015 

IV,  "       11      "         "         "       1     "        =2-5(»...5*(H)...0'W>.  ..0-2*) 

V.      -        tt 1     "        ==2-80..,5  00... 0-90.  ..0-25 

VL      *•        H      -         "         "        1     "        ,„i|k    1    jMirt  =3-00.,, 5*00... 0  85... 0*50 

Vn.      "        6     "        »        "        I     "         "       2      "     =300... 5*00... 0-85... 0-85 

VIIL      »        5      "        "        '*        1     »         ^'       2      "     =  400. .  .500. .  .0  M. .  .OW 


The  sugar  may  n^adily  be  raised  to  (»  per  cent  by  adding  one  even 
tahleii;])i:>onful  of  milk  sugar  to  eaeli  10  ounces  of  Ihe  food;  to  7  per  cent, 
by  adding  two  tal>lespoonfuls  to  each  10  ounces  of  the  food.  The  addi- 
tion of  one  ]>art  liim-water  to  ea^'h  VO  parts  will  cauBO  a  negligible  reduc- 
tion in  all  the  percentages  of  ihc  table. 

Where  slightly  lower  fat  is  desire*:!  with  the  )»ame  proportion  of 
pn*teid8,  it  may  Ix:  readily  obtaincfl  by  sultstituting  Itl-per-cent  en-ani 
for  2t)-pcr-cent  cream;  a  j<till  greater  rtMiuction  in  the  fat,  by  using  a 
lO-per-cenl  lop-milk.  Lower  proteids  than  an?  given  in  the  table,  with 
the  same  proprtrtion  of  fat,  may  be  obtained  by  rejdaeing  part  of  tlic 
whey  with  water. 

Whey  modifications  are  applicable  to  a  large  number  of  conditions. 
By  using  them  we  are  able  lo  raise  Ihe  total  proteids  to  a  much  higher 
j>oint  that!  is  nthenvis*'  possihli*,  thereby  nvoidtng  the  dangers  incident 
to  keeping  infants  long  on  very  low  prcteids.  These  moditk-ationii,  on 
aciMnint  of  llic  high  proportion  of  wiliihle  ]»roteids  which  they  contain, 
fnrm  a  much  nearer  appninch  to  woman's  milk  than  any  other  combina- 
tions now  available.  With  them  constipation  ip  relatively  infrequent, 
while  colic  and  flatulence  seldom  cause  any  trouble. 
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There  is  no  oI)je('li<)n  to  ilu*  use  of  these  Tnodifiralions  nf  milk   for 


»niJ 


ith*-,     W 


iiiifirovemcut  lu  digt't-tiou  mfu.ntri  iiuiv  ^^puclually 
»  brought  in  digfi'st  the  larger  percentage  of  easoin  in  the  usual  nio<li- 
ficationc.  whifli  are  mhim'wIwiI  simjiler  in  preimrnlinn. 

Thr  use  of  prpinnizrd  wHk. — This  aiitis  al  jiartial  prnligcstion  of 
the  milk  protoids  bofore  the  food  18  given.  The  method  of  peptonizing 
milk  has  already  hinn  deserihed  (page  l')S).  It  is  iniporlunt  that  pPDixT 
jM.'n*cntages  be  ol»lained  l)erore  the  peptonizing  iif  done.  The  proportions 
tii^ually  recommended  with  the  jwptogenic  milk  powder  give  4  per  cent 
fat,  7  per  cent  sii;jar,  and  2  per  rent  pn)teidti;  these  are  toi»  \\\^]\  for  most 
infants  with  frrldi;  digesti<»n,  as  are  als*^  the  oilier  fonnuUis  generally 
■Advised  for  use  wiUi  the  peptonizing  tulKa*  or  taldet**.  I  have  ohtainiti 
better  n^stdls  wilii  such  pereeutages  us  those  of  fonnulas  II  I,  TV.  ami  V 
of  tlie  Sei-ond  >Series;  sometimes,  h(»wever,  even  with  lower  fats  titan 
thcijo^  as  in  IV,  V,  and  A' J  of  the  Third  Sorici*.  The  duration  of  tlie  pre- 
digei?tion  of  the  food  will  de[>end  ujmiu  the  amonnl  of  assititanee  required 
by  the  eh i Id.  As  it  takes  about  two  hours  to  [K'pionize  milk  completely, 
thr  pr<^>e('>s  at  the  end  of  fifteen  niinulrs  will  he  only  one-eighth  com- 
pletwi,  and  at  the  end  of  half  an  hour  only  one-fourth,  leaving  thuK  in 
the  one  cui*c  seven-eighths  and  in  the  other  three-quarters  of  the  work 
of  proteid  dig<»stion  to  be  done  by  the  chihl.  \>*lK're  n^juinMl  at  all.  I 
have  usu;dly  found  it  best  tc»  (MUitinuu  pepiuniziug  for  at  least  tiftinai 
inutc^,  often  for  half  an  hour  or  even  an  hour.  1  prefer  to  peptonize 
bottle  separately  immediately  before  fwHling,  since  the  ferment  in 
ca^K»  continued  its  action  in  the  stomaclu  If  the  amount  for  the 
entire  day  is  peptonized  at  one  time  and  the  milk  raisrd  to  boiling  point 
llm  ferment  is  di^stroyed.  The  bitter  tusle  prmlueiMl  at  the  en<l  of  about 
fiflt-cn  minutes  U  evident^;  of  the  c^mversion  of  some  r»f  the  proteidsi  into 
I  jw»ptones,  but  in  practice  is  rarely  found  to  interfere  with  it^  use,  except 
^H  with  children  over  seven  or  eijrht  months  rild.  After  the  tirst  two  or 
^Bihree  bottles  younger  infants  take  this  hitter  milk  as  willingly  as  any 
^Bother  food. 

^^k  Tlie  partial  predigestion  of  the  milk  proteids  may  1m?  eontinueil  for 
^f«(*venil  we4.'ks,  the  amount  of  ussistmu-e  given  th(>  child  iHMug  gradually 
'  Jc*s<'mHl  by  !ihort<'ning  the  duration  of  (he  prfXfss,  as  (he  stomach  be- 
^^conicii  more  and  more  able  to  do  its  normal  work.  1'here  is  a  serious 
^B objection  to  the  use  of  priHligestwl  foods  for  as  long  a  f»eriotl  as  five  or 
^^  mx  months;  in  such  cases  the  organs  do  not  gain,  but  rather  lose  in  their 
digestive  fKJwer. 

The  addition  of  the  citrate  of  mda> — The  use  of  the  citrate  of  so<la 

to  aid  in  the  digestion  of  milk  waii  first  suggesteil  by  Wright  ([jondon) 

a  number  nf  years  ago.     It  has  b«vn  mr»re  nveully  revive*!  by   Poynton 

otliers.     Tlie  theory  of  the  action  of  the  citrate  of  soda  is  that  it 

lelayB  cajsi*in  cfiagulation  in  the  infant's  stomach  by  uniting  with  ltd 
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Fat. 
I.  Skimmed  milk  (upjwr  6  ountTes  removwl)  has..    180 

IL  Diluted  once  gives 0-UO 

UL       "        twice  "     OeO 

IV.        •*         three  times     '* 0*46 


SuKftr. 

ProU'id*. 

4-50 

3-eO  iKjvwiit 

s-aft 

IHO    "      " 

1-50 

1  30      •      " 

1'12 

0*90     "      " 

The  siijL^r  ^-Hn  Uc-.  rai^eii  to  alioiit  7  per  cent  by  adding  half  an  ounce 
of  milk  .sugar  to  each  )tii  ouncw  of  No.  1 ;  one  oiincv  to  **ach  '-iO  oinu-es  of 
No8.  II  and  HI ;  IJ  ounces  to  each  20  ounces  of  No.  JV.  If  possible, 
without  disuirbinj?  diK^'J^tion,  Ihu  pert'outagts  of  su;t,'ar  should  l>e  raided. 
to  7  jx-T  cent  or  even  higlier  to  prevent  the  loss  in  weight. 

Modifications  whose  basis  is  skiinmmi  milk  are  to  be  recommendetl 
for  the  relief  of  s|K»cial  dige}*tive  .symplonis.  partieularlv  vornilinj;.  As 
they  are  rather  constipating  they  arc  aUo  applicable  to  intestinal  con- 
ditions if  the  Imwels  are  looise.  But  chihlrcii  seldom  gain  in  weight 
properly  tipon  them,  as  their  caloric  value  is  very  low.  As  soon  as  pos- 
sible the  fat  should  he  raisid  to  the  amount  present  in  whole  uiilk.  The 
value  of  .skimmed  milk  niodifieations  is  often  much  increased  if  they  aro 
partially  or  eomjiletely  |>ej*loni>;L'<i. 

There  are  many  infants  wlm  have  almost  equal  trouble  with  both  fats 
and  proteids.  If  the  symptoms  <Iue  to  these  elements  are  not  se\'ore  and 
the  child  can  tolerate  low  percentages,  \ery  weak  formulas  made  from 
whole  milk  should  be  used — &.  g.,  1  ounce  in  a  20-fmnce  niixtur*?.  in 
which,  if  a  4-per-cent  milk  is  iised,  the  fat  will  be  O'^O  per  cent  and  the 
proleids  0  17  per  cent.  The  sugar  should  be  raised  to  7  5l>  jKir  cent 
(IJ  ounces  in  20-ounpe  mixture),  and  in  some  cases  it  can  be  increased 
to  oven  10  per  cent  {'I  ounces  in  20-ounre  mixture). 

The  use  of  cereal  gruels  as  dilurnU  for  mifk, — I  kdieve  cereid  gruels 
to  be  unnecessary'  and  on  the  whole  during  the  early  months  unde^iirahlc 
for  healthy  infants  with  normal  digestion;  also,  that  used  in  consider- 
able amounts  with  young  infants  they  are  capable  of  prmlucing,  and  as 
commonly  URi»d  do  actually  produce,  much  intestinal  indigestion.  Hut 
for  many  infants  with  disttirln'd  digestion,  especially  for  those  whose 
trouble  is  particularly  with  tin*  proteids,  they  are  of  undoubtetl  value. 
Various  theories  have  been  held  reganling  the  efTwt  of  the  addition  of 
oer(*als  upon  (he  digestibility  of  tnilk.  Some  hold  that  their  elTocI  is 
simply  that  of  diluents,  they  acting  like  so  mueli  water.  The  traditional 
belief,  however,  has  Xteoix  that  their  effect  is  a  purely  physical  one,  the 
Mimixtun*  of  such  substances  with  cow's  milk  preventing  the  coagidalion 
of  the  casein  in  the  stomach  into  large,  solid  nuls^^'s.  but  instead  pPHlue- 
ing  a  .softer  curd,  the  digestion  of  which  is  attendeil  with  loss  dilliculty. 
Wien  a  cereal  gruel  is  substituted  for  water  as  a  diluent  for  nulk,  it 
is  sometimes  found  tluit  (he  percentage  of  proteids  can  1m?  increased 
without  disturbing  digestion.  At  the  same  time  constipation  may  be 
relieved  ticcause  of  the  possibility  of  thus  increasing  the  total  solids 
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in  the  food  given.  Improveincut  in  nutrition  and  gain  in  weight  may 
follow. 

Cereal  gruels  are  made  from  the  grains,  or  more  readily  from  the 
prepared  flours  of  barley,  oatmeal,  or  rice,  or  from  arrowroot,  wheat 
flour  or  corn  starch.  One  even  tablespoonful  of  any  of  these  flours  to 
one  pint  of  water  makes  a  gruel  of  about  the  right  consistency.  This 
adds  about  one  per  cent  of  starch  to  any  of  the  foregoing  formulas. 
Gruels  made  from  flours  should  be  cooked  for  at  least  twenty  minutes. 
When  made  from  the  grains,  from  four  to  six  hours'  cooking  is  required. 
Lately  the  dcxtrinization  of  cereal  gruels  has  been  much  practised,  but 
when  they  are  used  as  diluents  this  has  seemed  to  me  to  have  no  marked 
benefit 

The  use  of  larger  amounts  of  farinaceous  food  for  infants — KeUcrs 
"Malt  Soup" — The  experiments  of  Keller  (Breslau)  indicate  that  oarbo- 
'hydrates  may  have  an  important  action  in  checking  the  decomposition 
of  milk  proteids  in  the  intestine,  and  thus  saving  nitrogen  to  the  body. 
lie  found  that  a  decided  diminution  in  the  elimination  both  of  nitrogen 
and  phosphoric  acid  occurred  with  the  use  of  additional  carbohydrates. 
He  advocates  the  use  of  a  very  much  larger  amount  of  farinaceous  food 
with  milk  than  is  suggested  above.  Milk  to  which  starch  and  malt  are 
added  according  to  his  directions,  is  known  as  Keller's  "  Malt  Soup."  * 

Whether  Keller's  explanation  be  the  correct  one  or  not,  it  is  certainly 
true  that,  if  used  as  he  has  advised,  many  young  infants  can  take  a  much 
larger  proportion  of  starch  than  was  formerly  thought  possible.  Fur- 
thermore, it  is  rare  that  the  stools  of  infants  so  fed  show  evidences  of 
proteid  indigestion. 

The  indications  for  the  use  of  these  additions  to  milk  are  foimd  with 
infants  who  show  no  marked  symptoms  of  indigestion,  but  who  can  not 
be  made  to  gain  in  weight  with  our  ordinary  milk  modifications.     In 

'Keller's  formula  is  as  follows:  Wheat  flour,  8  ounces  by  yolume;  Loeflund's 
malt  soup  extract,  (an  extract  of  malt  with  potassium  carbonate)  3^  ounces ;  water, 
16  ounces ;  milk,  16  ounces.  The  malt  extract  is  mixed  with  warm  water.  The  wheat 
flour  is  carefully  rubbed  up  with  the  milk  and  strained;  then  all  the  ingredients  are 
mixed  and  brought  slowly  to  the  boiling  point  with  constant  stirring.  For  young 
infants  this  is  diluted  with  an  equal  amount  of  water. 

I  have  found  it  advantageous  to  modify  the  formula  in  some  important  particulars : 
First,  by  using  smaller  amounts  both  of  the  wheat  flour  and  malt  extract;  for  most 
infants  half  the  quantity  specified  and  sometimes  even  less  than  this  are  I  think 
preferable;  secondly,  by  cooking  the  wlieat  flour  in  the  water  for  twenty  minutes 
before  the  ingredientit  are  mixed  and  heated. 

To  seeurp  the  best  results  it  is  necessary  to  vary  the  proportions  of  milk,  flour  and 
malt  according  to  the  indications  afforded  by  the  symptoms  of  the  individual  child. 
Beginning  with  the  pro{)ortions  suggeste<l,  the  amount  of  milk  may  gradually  be 
increased  until  with  older  infants  it  may  form  two-thirds  to  three-fonrths  of  the  total 
UmmX.  Where  there  is  special  difficulty  in  the  digestion  of  fat  it  is  sometimee  bert  (OQM 
skimmed  milk. 
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this  class  belong  many  infants  nf  ilie  manisnius  lypp.  With  them,  when 
the  low  percentages  of  the  fat  or  proieidy  of  milk  that  ihey  can  take 
uitlkout  diijturbing  digoration  are  given,  the  weight  is  either  stationary 
or  they  lose.  But  if  the  juTeentages  are  raised,  digestinii  is  imnietlintely 
dis-lurbed.  The  addition  uf  the  hirge  amonnt  of  earlmhyJi-ates  in  the 
form  specified,  is  sulTicient  to  raise  the  caloric  value  of  the  food  to  a 
point  adequate  for  the  needs  of  tlic  ehiM.  But  it  is  rssoniial  that  the 
condition  of  the  digestive  organs  be  sueh  that  tliese  additional  (carbohy- 
drates can  be  tolerated,  or  disastrous  results  may  follow.  If  there  is 
present  a  catarrhal  eondition  of  the  stoniarh  or  intestines,  or  even  nmrketl 
functional  disturbance  attended  by  v<juiiting  or  by  baseness  of  the 
bowels,  the  large  anmunt  of  enrliohyd rates  is  contraindieate^l ;  llioy  almost 
invariably  aggravate  the  symptoms.  It  is  not  wise  to  continue  this  food 
for  a  long  period.  If  the  limitations  laid  down  are  carefully  observed, 
it  is  possible  to  greatly  benefit  a  large  group  of  infants  whose  nutrition 
is  very  difficult. 

Substitute*  for  Milk. — There  are  conditions  in  which  for  the  time 
being  infants  seem  ineapable  of  digesting  even  the  smallest  proportions 
of  the  fat  and  proteids  of  milk,  no  matter  how  modilieil.  This  is  most 
frequently  seen  in  acute  derangements  of  digestion,  especially  when  asso- 
ciated with  acute  gastro-enteric  intoxication.  There  are  also  some  chronic 
derangements  of  digestion  in  which  the  same  procedure  is  of  value. 
In  ordinary  practice,  however,  the  mistake  usually  made  is  that  of  resort- 
ing tix>  early  to  this  expedient  instead  of  carefully  adjusting  the  milk 
p<'rc<*ntages  to  the  symptoms.  An<tther  mistake  is  that  of  {"Dntinuing 
for  too  long  a  time  a  f<.»od  containing  no  fresh  milk. 

The  advantage  which  results  from  stop])ing  milk  in  these  cases  is 
due  chiefly  to  change  of  diet.  Where  fat  and  proicids  are  very  difficult 
of  digestion  it  may  become  necessary  to  give  temporarily  a  food  com- 
posed almost  entirely  of  CArlwhydrates.  They  may  be  administered  either 
as  some  of  the  farinaceous  or  nialte<l  foods.  ■  Such  a  change  is  more 
likely  to  be  successful  in  intestinal  than  in  gastric  cases,  and  chiefly 
where  colic,  constipation  and  failure  to  gain  in  weight  have  long  been 
prominent  symptoms.  If  the  bowels  are  loose,  farinae<H)us  fooils  are 
more  likely  to  be  useful ;  if  they  are  constipated,  the  malte<l  foo<ls.  These 
may  be  continued  alone  for  a  limited  time — a  few  days  or  a  few  weeks 
— according  to  the  severity  of  the  symptoms,  and  then  milk  in  some 
fonu  added;  for  it  does  not  follow  because  a  child  at  one  time  can  not 
digesit  milk  that  it  can  never  do  so.  While  one  must  begin  with  some- 
thing which  the  child  can  digest  and  assimilate,  he  most  get  back  to 
rational  tnilk-fw'ding  as  soon  as  possible.  For  example,  it  may  be  a*!- 
visahle  to  withhold  milk  for  two  or  three  weeks,  and  then  to  begin  with 
«s  small  a  quantity  as  one  ounce  in  the  total  food  of  a  day ;  after  two 
or  three  days  a  second  ounce  may  be  added,  and  so  on,  gradually  increas- 
16 
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iuff  the  proportion  of  milk  as  the  ehild  is  able  to  digest  it  (Fig.  4r>). 
li»  some  cases  it  may  W  betli*r  to  ljo;:jin  by  adtliii^  whey  to  the  fariua- 
eoous  food,  and  in  still  olbtTs  small  iiiiaritities  of  contlou^eii  inilk.  Since 
aome  are  able  to  take  fat  sooner  than  proteids,  very  i?mall  quniititiea  of 
cream  niav  i>e  trini  as  sin  adililmn  Ut  llie  food.     All  Pubstitiites  are  to  be 


of  Aai  3     4      0 

a    10    17  14    16  IB    90  A2   34^0  16    30  31  34  30  3Q  40  43  44  46  4fl  60     | 

■  ■  :i_  4-  4  X 

i_"Jl"'  1I_.  '",;."""  ' 

X  X 

X-EXTX-;  41      XX-- 

43  _L  X  J_  ^ 

^  X  . .  X  ■   Jl  - 

'                         1 

-i- T  I  T 

I 

^tt^^xx"-T: 

77  ..  _ L_ 

1        1 

r         i 

n 

XiX^ T-_     i   ; 

"  "" i  — 

a-'r--±-r  —  ' 

-! (--1 1 n 

ao + 

^Tfi 

-'1 

"^i^i^lf^T^^ 

1    1 

_^    '   _l_  J,  £  X  ± t 

'■::::i:^ 

.±-":T.,.z 

'  -{'  -~i-  -' 

+  -I.±±7±--       +t 

18 j- 

^::::xr_: 

"S 

fcm^^^m+F+ffl 

17  --I--It 

-1 — . — _  _-p=_  ^  „ 

, 

il 

2_:^- L_,_    - ._ L    J - 

^-WP 

--  X  -L  ^—  -(-  - 

:z:- 

-4= 

-\ L  -U  -i-  --!-  -i 4- 

L 

i\mii- 

_  _j_ 

4tlTiii:^i| 

"1 

—  'X  — !~'^  " 

L 

:5 

''timttt 

$XT    y  ^    '     " 

^  ■  T" 

TT^-  -|-4-----"-"T" 

Mm 

Mt|[|i|H- 

:..;  4:" 

_._ 

XX_X_--X 

^iti"* 

+  +  4-  TTT" 

--r 

T  _i    i     '  T  J 

«iLi"'  z 

xXX    "  <"    " 

1 

-^  -;    :    r      i   -       4 

"jiZT"   i 

Tii      *  4^ 

• 

i  4  4    1        i  — 

,  JiZ X 

x—i lx_ 

■   ■ 

'  T  L  -    o- 

_i i,,..    .^ 

-it- 

J± 

iiiXlfe::::*:: 

X_L_     X 

±_,±  ,„„., 

Kia,  40.— Woiglit  curve,  nihowiii^  the  udvonlftire  of  temporarily  tttoppin^  milk.  A  I'nirly  \t^r- 
otiH  cliiltt,  iiurKfd  mitirvly  hy  n  nurvouti  inutliur  fur  five  wuokH,  but  did  badly.  A,  lM?)(iin 
part  teodiriir;  B,  woaiicd  euiirwly  on  aocouiit  of  eoniiUint  indi|;»cttioti;  C,  heciiu»e  «f  c<mi- 
tiftued  indit(t.-«tion.  colic,  mid  frt'iivml  diwom(ort>  all  milk  sCopi>ed  for  two  wueku  vud  a 
molUKl  food  fiubfitituted ;  Dy  milk  resumed.    Subsequent  progn«a  Mtlsroctory. 

rogard(»d  merely  as  temporary  exi)edient?,  and  the  purpose  should  lie  to 
get  the  child  back  gradually  to  a  niiitable  milk  formula. 

If  Ktieh  addition  of  fat  or  milk  proleids  oaiiseK  digt'stivc  disturb- 
ance, nitrogenous  fcNwl  may  he  supplied  in  the  form  of  beef  juice,  berf 
peptnni's,  brotli,  white  nf  egg;  somat^tse.  pla.smon,  etc..  tfiese  being  addwl 
to  the  farinaceons  or  the  maltiil  fond  wliieh  is  given.  There  is  always 
great  risk  in  connniiing  indcfinitt'ly  a  fo<')d  which  does  not  fontuin  simn* 
fresh  milk;  extreme  aujeitiia,  miilnulrition,  rickets,  or  scurvy  may  Ir* 
the  result. 

SUMMAItY  OP  INPANT-PEKDINO. 

Choice  of  Methods  of  Feeding.— A  faithful  trial  of  maternal  nurs- 
ing should  always  be  made  unless  there  are  some  very  urgent  reai^ons 
against  ii:  but  nursing  sliould  not  l>e  continnetl  if  the  child  is  per- 
sistently uncomfortable,  sutfers  eonstiintly  from  symptoms  of  indigi^- 
ti(m.  and  dn<'s  no!  gnin  in  weight* 


ARTIFKUAL  PKEDINO. 


217 


Wet-nursing,  althnngli  thi^rotirally  the  noxl  clioico  tn  tnalornal  nur.s- 
ing,  is  so  diJlicull  that  in  privatt^  jiracLico  it  eliould  he  reserved  for 
Lvrlain  special  cast*,  hi  infants'  hospitaU  and  foundling  asylums  tlio 
difficulties  of  artificial  fefdiug  are  greatly  increased,  and  wet-nursing 
bhould  he  eniijluvt'd  when  possihie. 

Artificial  feeding  has  become  the  ia;enera!  alternative  to  maternal 
nursing.  If  eireuinstam-es  are  sueh  that  maternal  nursing  is  almost 
rertiiin  to  he  a  failure,  and  if  at  the  same  time  they  permit  the  best 
artifieiii!  focilinj.'.  thf  ird'ant  shoidd  not  he  ptit  In  the  hreasi  at  all. 

Methods  of  Artificial  Feeding. — The  only  reliai)le  suhslilute  for 
breai^t-feetling  in  Home  niodilieation  of  frenU  cow'b  milk.  My  own  opin- 
ion irt,  tliat  for  healthy  infants  it  in  he?^t  in  the  early  ninnths  to  use 
only  the  milk  elements — fat,  sugar,  proteids,  an<l  saltjj—with  lime- 
water,  vnn'ing  the  percentages  of  these  to  suit  the  Infant's  digestion. 
The  milk  lahonitories  afford  farilitien  for  o!)taining  tlie  \w<i  results. 
Next  to  Iahorat<»ry-fei;ding  is  milk  ruodtlied  ut  hdine  hy  the  }>ertx'utage 
nietliod.  For  the  very  poor  in  cities  resultn  dejK^ud  less  ufjon  exact  meth- 
inh  of  modifieation  than  upon  the  kind  of  milk  usrd  and  thi-  intelligence 
with  whieh  it  is  fed. 

The  Principles  of  Percentage  Milk  Modification. — In  modifying 
milk  for  heidthy  infant.*;  the  strn^t  of  success  is  to  iK^giu  wilh  low  \ycr- 
centages,  especially  of  the  proteids,  and  gradually  increase  actx)rding 
to  the  infant's  digestion.  To  continue  with  very  low  proteids  freriueiitly 
IciuJh  to  disturhaneeiji  of  nutrition,  which  are  sometimes  very  serious. 

During  the  early  weeks  the  iR-st  guide  to  progress  is  not  the  weight, 
hut  the  e*jmfort  of  the  child  and  the  absence  of  all  signs  of  disturbance 
of  digestion. 

In  general,  the  most  important  indications  for  varying  the  percent- 
-pgG«  may  he  stated  as  follows:  If  the  infant  is  not  gaining  in  weight 
ind  has  no  special  signs  of  indigestion,  increase  the  proportions  of  all 
the  ingredients;  for  habitual  colic,  diminish  the  proteids;  for  vomiting 
immediately  after  fwding,  rnluce  the  quantity;  for  the  fr^iuent  regur- 
gitation of  sour  mas.ses  of  food,  reilueo  the  fat,  and  S4>meliim»  also  the 
sugar;  for  obstinate  constipation,  increase  l>oth  fat  and  proteids. 

Difficult  Cases  of  Feeding*. — r)ne  should  not  ignore  the  results  of 
previous  e.\jK'rii'ni'e  with  any  infant;  in  most  ca.ses  it  is  unwise  to 
repeat  what  has  once  worked  badly.  One  sliould  eniK^avour  to  dett^r- 
mine  whether  the  trouble  is  chiefly  with  the  fat,  the  sugar,  or  the 
proteidft  of  the  milk;  also  whether  it  is  the  st(»mai'l»  or  intestines  whose 
funetiuns  arc  n»ost  disturlxnl. 

It  should  not  he  forgotten  als*i  that  failure  may  he  due  to  other 
causes  than  the  fofMl  onlereil — to  ignorance  or  carelcs^sness  in  preparing 
or  administering  it  or  to  the  surroundings. 

In  all  protracted  case*,  change  of  diet  is  important;  the  mnre  pro- 
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trftcte<l  the  rondition,  the  more  radicaP  shrnilil  the  change  Ix;.  Not  much 
is  U>  he  expeeU^d  from  fractional  variations  in  the  milk  percenta^^, 
when  those  given  are  producing  a  great  deal  of  disturbance. 

Kadical  changes  are  often  necei*Harv  in  the  manner  of  feeiling  as  well 
as  in  the  food;  wjilt  reference  to  interval  l)ctween  feedings  and  quan- 
tities at  singht  feedings,  one  often  yucceed*  best  by  trying  tlie  exact 
oppotjite  of  what  has  previoutily  failed. 

A  careful  regulation  of  the  irulk  percentagefl  !»  more  often  success- 
ful  than  any  other  luethod.  Success  will  be  proportionate  to  the  accu* 
racy  of  the  diuguosiH  as  to  the  cause  of  the  symptoms,  and  l«  the  degree 
of  error  in  the  previous  prescriptions  employed. 

Tho  trouble  is  most  oftm  with  the  milk  proteids.  VTith  many  in- 
fants a  proper  ndjufttmcnt  t>f  tin*  totnl  proU'ids  given  is  all  that  is 
necessary.  Some  are  helped  in  digesting  prnteids  by  the  addition  of 
the  citrate  of  soda.  Minn'  Il^odifH'J^li()ll^.  however,  arc  riMjro  often  suc- 
cessful than  cither  of  the  methoils  jii&l  mcnlioiK^il,  and  iiiay  advantage- 
ously be  conlinueil  for  si'veral  months.  They  are  particularly  useful 
with  young  infants.  Partially  j»i'ptoniiC(.Ml  milk  ni<vUs  the  m'»?d>i  of  a 
certain  numlKT  of  infnnts  better  tluin  anything  else;  hut  caution  is 
necessary  not  to  continue  its  use  too  long,  and  to  see  that  proper  pcr- 
centag<»s  are  furnishc*!  in  the  milk  to  be  peptonized,  espeoiully  tiiat  tho 
proportion  of  fat  he  not  too  high. 

Children  who  have  especial  trouhlewith  the  fat  are  often  temporarily 
U'uefited  by  the  u.se  of  formulas  made  from  skimmed  milk. 

The  substitution  of  cen-al  gruels  for  water  as  diluents  for  milk 
possesses  a  certain  amount  of  value,  and  is  more  apt  to  (h*  iHnielicial  in 
eases  with  intestinal  tlian  in  those  with  ga^ilric  symptoms.  The  dextrin- 
ization  of  the  gruels  does  not  appear  to  increase  their  value. 

The  use  of  mueh  larger  quantities  of  farinaceous  f(K>d  with  malt 
in  the  form  of  Keller's  ''Malt  Soup"  is  a  resource  «tf  much  value 
when  infant^  have  great  dirticulty  in  digesting  both  tho  fat  and  pro- 
teids  of  milk.  Infants  wlurse  digestive  organs  can  tolerate  a  largo 
amount  of  earbohydnites  arc  often  very  much  l>enetilwl  for  a  eon>iderable 
time  by  their  use  in  this  form.  But  the  malt  soup  should  not  be  con- 
tinued too  long,  and  if  gastric  or  intestinal  catarrh  is  present  with  vom- 
iting or  diarrhcpa.  it  should  not  bo  used  at  all. 

Withholding  all  milk  is  often  necessary  in  acute  illness,  Imt  in  cases 
of  chronic  imligeetion  it  is  done  too  frequently  and  often  where  a 
betti'r  tn'atment  is  to  discover  and   give  **<»rrcct   milk   |>ernMitiigt*s. 

Succe^  in  infant- feeding  is  largely  a  question  of  careful  attention 
to  details.  Without  these  the  projwrtion  of  failures  by  any  method 
will  be  very  large. 
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CHAPTKK    IV. 

FEEDJNO  AFTER   THE  FIRST  YEAR. 

HEALTHY   INFANTS  DUHINO  THE  SECOND  TEAR. 

Tub  physicinn  plioulil  not  rclrtx  hirt  vigilance  in  the  feeding  of  a  child 
after  the  first  ywir  lias  jia.<f*L'tl.  The  ideas  of  the  laity  in  regard  to  what 
a  child  pan  dige.**t  after  it  has  outgrown  an  exoluHive  milk  <lict,  are  very 
errontrniH.  The  Tiiajority  of  infants  are  given  solid  food  I^k)  *»aHY  and 
iu  too  large  i|uaidities.  Most  nf  the  attacks  of  indigestion  during  the 
i4Yiind  yi*ar  arc  directly  traccidtle  to  snch  ^rosti  dietetic  error.**.  The  diet 
of  a  heiiltliy  child  during  the  second  year  should  c*insist  of  milk,  some 
farinaceoue^  food,  bread,  a  small  amount  of  aiitiiial  food — beef  or  mutton, 
beef  jnice,  eggs — nnd  fniif. 

Milk  (ihould  be  the  basis  of  the  diet.  The  popular  i<lea  that  there 
are  many  children  who  can  not  take  milk  is  an  erronc*nis  one;  the  real 
trouble  usually  is  that  they  will  not  take  it  because  other  food  plea-ses 
the  palate  l>etter,  and  they  are  allowed  to  have  their  own  way  in  this 
as  in  other  things.  It  is  of  the  utmost  importance  that  the  transition 
from  ft  purely  iluid  diet  to  one  of  solid  food  should  be  nmde  very  slowly, 
und  that  the  habit  of  drinking  milk  .'ihould  not  be  diseontinued. 

During  the  weeond  year  with  average  milk  and  average  infanifl  very 
little  modification  of  the  milk  is  rc<|U!re<l.  The  addition  of  milk  sugar 
ift  unnei'es.sary,  since  the  child  is  now  able  to  take  a  cou.siilerable  part  of 
its  carbohydrates  in  the  form  of  starch.  If  the  milk  is  very  rich,  such 
US  that  from  a  Jersey  herd,  it  should  be  dilutusl  with  at  least  one-fourth 
fraler.  In  hot  weather  a  still  greater  dilulirju  may  be  necessary.  If 
the  milk  is  poor  in  fat,  nnd  constipntron  is  present,  the  use  of  only  the 
upper  two-thirds  from  each  quart  bottle  will  make  the  percentage  of 
fat  about  right. 

Wcnnififj  from  the  bottlr. — This  should  always  he  begun  by  the  thir- 
teenth month;  by  the  fifteenth  month  an  infant  should  take  all  its  milk 
from  a  cup,  except  possibly  the  10  i».  m.  feetling,  when  the  bottle  may 
lie  nll<»wi'<l  f<»r  the  sake  of  convenience.  Karly  wenning  from  the  bottle 
in  a  matter  of  no  small  importance.  Where  the  bottle  is  continued,  as 
it  often  is,  until  a  child  is  two  or  three  years  old,  the  greatest  difficulty 
mav  be  experience<l  in  getting  rid  nf  it,  and  Ihi-  difTiculty  is  incrca.^ 
the  longer  it  is  delayed.  I  have  seen  many  children  with  the  "bottle- 
habit"  so  developed  that  throughout  ehildhond.  although  at  any  time 
they  would  tak«^  milk  from  the  bottle,  they  could  never  be  induce*!  to 
take  il  anv  other  wav. 

From  Twelve  to  Fourteen  Months. — The  daily  schedule  at  this  period 
should  be  alxml  as  followii: 
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fl.30 


3  P.M. 


0   I'.  M. 

10  r.  M. 


Milk,  six  to  seven  ounces;  dilut«tl  with  Imrley  nr  oat  gruel 

outlets. 
Orniigc  joice,  one  to  two  (ninoos. 
Milk,  two  pHrls;  luitmeHl  or  harle)'  gruel,  one  part;  from  ten  to  twelve 

ounces  in  uU  may  U*  ulloweU. 
Beef  juifC,  one  to  I  wo  uiiiices; 

or.  ibo  whim  nf  orio  egg,  sliglitly  ooftkfd ;  Intpr,  the  entire  egg; 
or,  mutton  or  <^hickpn  brtith,  four  to  six  ounovs. 
Milk  and  irrufl  in  |(r<t)H>rtiunsiiUAt<  ^iven,  ftiur  \umx  unnrttK. 

SllUlf  ttS  ul    10  A,  M. 

Sahic  u^  ul  (t..'tO  A.  )l. 


In  preparing  the  food,  the  milk  nnd  ihe  gruel  are  pimply  mixed 
together  while  Ihe  latter  h  warui.  itiid  ^^ult  and  u  very  t^inall  (|iiiiutity  of 
eaiie  sugar  uddeil  to  make  it  palatahlo.  It  is;  iheii  divided  iiUn  as  many 
fe<xliugs  &A  are  reijuired  for  the  day,  eacli  one  lieing  plactnl  in  a  ^(^parate 
hottte.  As  to  handling  the  In^ttleH  and  pasteurixinir  or  sterilizing,  tlie 
same  rule.';  apply  as  during  the  lirsi  year. 

From  Fourteen  to  Eighteen  Monthi. — The  diet  may  Ik*  inereasi^l  hy 
the  addition  of  more  w>litl   f*Mxl.     The  average  child  will   take: 


6.:W  A. «. 

9   A.M. 
10  A.  N. 


3   P.M. 


6   p.  M. 


10    P.M. 


Milk,  warmed,  eight  to  ten  ounces. 

Fruit  juire,  one  to  three  ounr««. 

Cereal:  one,  later  two  or  three,  tablesiMxiufuts  of  oatnieal,  hominy  or 
wheatcn  grit*.  eook«l  for  at  ]ea-«t  tlireo  hour!);  for  the  flr^t  month  this 
should  t>e  strained:  upon  the  cereal  from  one  to  two  ounces  of  thin 
cream,  or  milk  nn<I  creHm,  with  plenty  of  «alt.  hut  without  »ugnr. 

C'risp  dry  toa.Hl.  one  piece ;  or,  unsweetened  zwieback  ; 
or,  one  ilnntley  and  Palmer  breakfast  biscuit. 

Milk,  warmed,  six  to  eight  ouuoes. 

livef  juiiHi,  one  to  two  ounces;  and  one  egg  (soft  boiled,  poached  or  cod- 
dled) ;  and  boiled  rire,  one  tables^toonful,  cooked  four  hours; 
or,  bi-oth  (nintton  or  chicken),  four  ounce*  ;  one  or  two  breukfuit  bi*- 
coits.  or  Ewieliat^'k;  and  (if  m<i«t  of  the  t^-eth  are  pres*!nl)  rare  scrafieil 
mcat.ftt  first  one  tea:$poonfnl,  gradually  increa^iing  to  one  tubles^iounful. 

fVreal :  two  tftblespoonfuls  of  furlna.  cream  of  wheat,  or  arrownxtt.  cottked 
for  at  Ieaf>t  one  half  hour,  with  milk,  plenty  of  salt,  but  without  sugar; 
or,  liread  and  milk  or  milk  toast. 

Milk,  warmed,  eight  to  ten  ounws. 

Milk,  warmed,  eight  to  ten  ounces,  which  may  be  giren  from  a  bottle. 


From  Eighteen  Months  to  Two  Years.^ — The  nniotmt  of  solid  footl 
may  l>e  somewhat  aK'n-asi'd.  The  nuinUT  of  the  meals  s^hould  be  the 
same  as  for  the  preceding  period.  In  addition,  cookei.1  fruits,  such  as  the 
pul|>  of  steu'ed  prunes  or  baked  apple,  struintMl,  may  he  given  at  the  mid- 
day meal.  It  i*  generally  ItoA  nnt  to  give  fruits  and  milk  at  the  ^ame 
meal.  Nothing  but  water  ^houUl  In?  given  between  meals.  Potato  and 
other  vegetables  arc  best  deferred  until  the  child  has  passed  two  years. 


FKKDlNa   DURlNli  THK  SECOND  YE^VK 
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DIFFICULT   CASKS   OUUING   THE  SECOND   YEAR 

The  number  of  children  wlioso  nutrition  i^  a  matter  of  ilifficulty  tlur- 
ing  the  second  year  id  much  smalk-r  than  durinj;  the  first  yt*ar;  y<'t  the 
ditliculties  nia^^  be  ju.st  as  ^Tcal.  Somo  of  these  arc  infants  tliat  havo 
btt*n  very  dt'licalc*  from  hirlh.  and  carriini  Lhr()u<;]i  the  first  year  only 
by  the  ffrpfttest  effort.  Otiiers  are  healthy  at  l)irth.  hut  their  digestion 
hafi  Iwcn  hadly  deran;rt»d  in  conMe»|uence  of  improper  feeding.  Still  otliera 
did  well  until  tliey  wi-re  weaned.  Ttje  eondilions  may  he  thr  result  of 
a  tk'Vere  attack  of  acute  disea^iO  of  the  stomach  or  intestines  durin^^  tl»e 
first  year.  Other  important  causes  are  the  early  use  of  solid  food  ami 
the  t(K>  exclusive  us**  of  farimucoiH  funds  nf  all  varieliefi. 

Whatever  tlio  special  cause  o(  the  ciiiulition,  cases  of  clironio  indi- 
gestion in  the  pecond  year  arc  usually  improvetl  hy  putting  tlifiii  liaek 
u|»on  essentially  a  lirst-year  diet.  I'suany  the  lirst  thiiif^  to  lit?  rlnne  is 
to  stop  all  juilid  fond  exi'ept  possihly  rare  scrapeil  meat.  Slanlies  must 
be  reduced  to  a  minimum  or  prohibited  aUn^reihcr.  In  most  cases  milk, 
meat,  and  a  little  suilnhle  fruit  should  constitiile  the  diet.  While  it  '\a 
undoubtedly  true  that  the  use  of  plain  c<»w's  milk  often  fails  entirely. 
it  18  certain  that  nothing  is  more  likely  to  succeed  than  cow's  milk  when 
properly  modi(i«»d.  This  mnst  ho  eontiniUKl  as  the  principal  diet,  some- 
tirn(^  as  the  sole  diet,  for  the  greater  part  of  the  second  year.  The  n»ilk 
should  be  nuMlitied  as  for  healtiiy  infants  who  are  from  eight  to  twelve 
months  younger  than  the  patient  under  treatment.  The  daily  quantity 
kIjouM  generally  be  somewhat  larger  than  for  a  young,  healthy  infant 
taking  f*>od  of  the  same  strength.  The  regidar  intervals  of  feeding 
should  never  be  shorter  than  three  hours,  and  in  many  cases  intervals  of 
four  hours  are  to  be  preferred. 

Striking  improvement  often  follows  the  administration  of  rare  meat- 
pulp,  e8|)ecially  to  those  who  are  over  eighteen  months  old.  From  one 
to  two  ounecfl  may  be  given  daily.  Generally  the  proteids  in  the  food 
havt*  Ikvu  previously  deficient.  Many  of  these  children  digest  meat  wlien 
given  in  this  way  U'lter  than  they  do  the  casein  of  the  n»ilk.  Kaw  Wf 
juice  and  the  whites  of  eggs,  partially  cooked,  may  also  be  given. 

The  same  fruit.s  should  be  allowed  as  for  healthy  infants,  the  fjuan- 
tity  being  smaller.  As  it  is  with  the  starches  that  the  greatest  dillieulty 
is  experienced,  the  carlxihydratea  should  !m5  adininislerwl  chiefly  in  the 
form  of  milk  sugar  or  some  of  the  malted  ftxjils.  When  starch  is  first 
allowiM  it  shoidd  l»e  given  with  some  relial)le  ]>repBration  of  diastase. 

When  the  child  is  ouee  well  started  and  gaining  steadily,  the  food 
may  U»  gradually  modified,  until  the  diet  recommended  for  healthy  in- 
fant* of  the  same  age  is  rcflche<l.  All  changes  must  he  made  very 
gradually,  and  it  should  never  Ih>  forgotten  that  there  is  a  constant  dis- 
jMK^itiou  on  the  part  of  all  nuithers  and  nurses  lo  over-feed  these  children. 
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FEKDINO  PROM  THE  THIRD  TO  THE  SIXTH   YEAR. 

Articles  allowed. — From  the  following  list  the  diet  of  a  licalihy  child 
may  be  arran^^'t'ti: 

Milk. — This  should  be  the  basis  of  the  diet;  most  children  require 
about  one  qunrt  daily.  This  uj^iially  needs  no  modification,  but  if  some- 
what difficult  of  digestion,  it  should  be  prepared  as  follows:  Six  ounces 
of  milk,  one  ounce  of  cream,  and  three  ounces  of  water.  The  milk 
should  usually  be  given  warm. 

Cream. — This  is  of  great  value,  especially  when  there  is  a  tendency 
to  constipation.  From  two  to  eight  ounces  may  be  given  daily.  It  may 
be  used  upon  cereals,  upon  potato,  in  broths,  and  mixed  with  milk.  In 
many  cases  it  is  advisable  to  withhold  milk  and  give  only  cream. 

Eggs, — These  are  a  valuable  form  of  proteid.  They  should  be  fresh, 
soft-boiled  or  poached,  but  never  fried.  Usually  eggs  should  not  be 
given  oflener  than  every  other  day,  as  many  children  soon  tire  of  them. 

Meah. — Some  form  of  meat  should  be  given  once  a  day.  The  best 
are  beef-steak,  mutton  chop,  and  roast  l)eef  or  lamb;  next  to  these  the 
while  meat  of  chicken,  or  fresh  lish,  which  should  be  boiled  or  broiled. 
Beef  and  mutton  should  be  given  rare. 

TcgetabUts. — Potato  may  be  given  once  a  day,  preferably  baked,  with 
the  addition  of  cream  or  beef  juice  rather  than  huUer.  Of  the  green 
vegetables  the  best  are  asparagus  tops,  spinach,  stewed  celery,  string 
beans,  and  fresh  peas.  One  of  these  vegetables  should  be  given  daily — 
always  well  cooked  and  mashed. 

Cereats. — Nearly  all  these  may  be  used — oatmeal,  wheaten  grits, 
hominy,  rice,  farina,  and  arrowroot.  The  most  important  part  of  the 
preparation  is  thorough  cooking.  If  the  grains  are  used,  cereals  should 
be  cooked  fit  lea?t  three  hours,  after  having  been  previously  soaked  for 
several  hour^.  They  should  always  be  well  salted,  and  given  with  milk 
or  cream,  but  with  little  or  no  sugar. 

Broik»  and  soups. — The  meat  broths  are  preferable  to  the  vegetable 
broths.  Nearly  all  varieties  may  he  given.  Plain  broths  are  not  very 
nutritious,  but  when  thickened  with  arrowroot  or  cornstarch,  and  when 
cream  or  milk  is  added,  they  are  very  palatable,  and  at  the  same  time  a 
valuable  addition  to  the  diet.  Beef  juice  may  be  used  as  directed  for 
the  second  year. 

Bread  and  biscuits  (crackers), — In  some  form  these  may  be  given 
with  nearly  every  meal,  Iw^tter  without  butter  until  the  fourth  year,  as 
for  young  children  cream  is  a  better  form  of  fat.  All  varieties  of  bread 
may  be  allowed  when  stale;  also  dried  bread,  zwieback,  and  oatmeal, 
Qraham,  or  gluten  biscuits. 

Desserts. — The  only  ones  that  should  l>e  allowed  up  to  the  sixth  year 
are  junket,  plain  custard,  rice  pudding  without  raisins,  and,  not  oftcner 
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than  (iiirc  a  week,  ico-crraiii.  Of  the  last  throe,  tho  qviantity  given 
should  be  very  moderate. 

Fruils, — Some  fruit  should  be  given  every  day.  Oranges,  baked 
apple,  and  stewed  prunes  are  the  most  to  be  depended  upon.  Uaw 
apples  should  not  in  most  cased  be  given.  Peaches,  pears,  and  grapes 
(with  seeds  removed)  may  be  given  when  thoroughly  ripe  and  fresh, 
but  only  in  moderate  quantity.  Special  care  should  be  exercised  in  the 
u»e  of  fruits  in  very  hot  weather,  and  in  cities  where  tliey  may  not 
always  Im*  fresh.  The  juice  of  fresh  berries^  may  be  given  in  the  second 
year;  but  the  whole  fruit  should  be  vary  sparingly  given  to  all  young 
children,  and  always  without  cream. 

Articles  forbidden. — Tlu*  following  articles  should  not  \to.  allowed 
children  under  four  years  of  age,  and  with  few  excei*tious  they  may  bo 
withheld  with  advantage  up  to  the  seventh  year: 

Meats, — Ham,  sausage,  pork  in  all  forms,  salt  fish,  corned  bi-ef,  ilried 
l)eef,  goose,  duck,  game,  kidney,  liver  and  bacon,  nu'at  slew^,  jiiul  da-ss- 
ings  from  roasted  meats. 

Vc<jriahie.-i. — Fried  vegetables  of  all  varieties,  cabbage,  potatoes  (ex- 
!pt  when  boiled  or  roasted),  raw  or  fried  onions,  raw  celery,  radishes, 
lettuce,  cucumbers,  tomatoes  (raw  or  cooked),  beets,  egg-plant,  and 
green  com. 

liread  and  cake. — All  hot  bread  and  rolls;  buckwheat  and  all  other 
griddle  cakes;  all  sweet  rakes,  particularly  those  containing  dried  fruits 
and  those  heavily  frosted. 

Dctiserts. — All  nuts,  candies,  pies,  tarts,  and  pastry  of  every  descrip- 
tion; also  all  salads,  jellies,  syrups,  and  preserves. 

Drinks, — Tea,  coffee,  wine,  beer,  and  cider. 

Fruiiit. — All  dried,  canned,  and  preserved  fruits;  bananas;  all  fruits 
out  of  season  and  stale  fruits,  particularly  in  summer. 

From  the  third  to  the  sixth  year  four  meals  should  usually  be  given 
daily  and  at  n?gular  intervals — e.  g.,  7  and  10.30  a.  m.  ;  1.30  and  (I  p.  M. 
The  second  meal  should,  in  most  cases,  be  smaller  than  (he  others. 

The  following  is  a  sample  diet  for  a  child  of  four  years: 

First  meal. — Half  an  orange,  two  tablespoonfuls  of  some  cereal  well 
salted,  with  two  or  three  tablespoonfuls  of  cream,  a  glass  of  milk,  one 
piece  of  bread  with  a  little  butter. 

Second  meal. — A  glass  of  milk  or  cup  of  broth  with  bread  or  two  or 
three  biscuits  (crackers). 

Third  meal, — Two  tablespoonfuls  of  finely  divided  steak  or  chop,  one 
tablespoonful  of  baked  potato,  one  tablespoonful  of  spinacli,  bread  and 
butter,  a  <'up  of  junket,  water  to  drink. 

Fourth  mrttL — Milk  with  bread,  or  milk  toast. 

From  the  list  of  articles  given  above,  a  suflicient  variety  in  the  diet 
can  be  secured.    The  only  way  for  the  physician  to  be  sure  that  proper 
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food  is  given  to  young  childrvn.  is  to  write  out  for  the  guidniu'e  of  the 
mother  or  nurse  (wo  lists  soniewhsit  similar  to  the  above,  of  articles  for- 
bidden and  article:^  allowed.  This  plan  [  have  followed  for  several  years 
with  the  liHppiebt  results,  it  is  rureiv  sufe  tu  trust  to  the  judgment  of 
the  mother. 

There  are  a  few  simple  rules  in  feeding  which  should  always  be  fol- 
lowed : 

A  child  should  be  taught  to  eat  slowly  and  thoroughly  masticate  his 
food.  The  food  must  always  be  very  finely  divided,  for,  as  a  rule,  mas- 
tication is  very  impcrfert  even  up  to  the  sixth  or  seventh  year.  If  the 
child  is  fed  by  the  nurse,  plenty  of  time  should  be  taken  for  the  meal. 
It  is  ultnost  always  the  ease  that  the  food  is  •riven  too  rapidly.  It  is  un- 
wise eontiiiually  to  urge  children  to  eat  when  tliey  are  diHinelined  to  do 
so  at  the  regular  hours  of  meals,  or  when  the  appetite  is  habitually  poor, 
and  nnder  no  cireinnshvnres  should  children  he  foreM^il  to  eat.  Indigesti- 
ble arlieles  of  fund  should  n^*t  be  given  to  tempi  the  ap[»eiite  when  ordi- 
nary simple  food  is  refused,  nor  should  these  be  an<>wed  beeaui=e  of  tlie 
notion  that  "  the  child  must  eat  soineniing."  Fmid  should  not  be  nllnwed 
between  meals  when  it  is  hahituady  declined  at  meal-time.  If  a  child  re- 
fuses to  eat,  and  examination  reveals  no  fault  with  the  food  prepared,  it 
should  seldom  be  oiTcred  again  until  the  next  feeding  time.  In  all  cases 
of  temporary  indisposition,  no  matter  of  what  nature,  and  during  peri- 
ods of  excessive  heat  in  summer,  the  anionnt  of  solid  food  should  be  re- 
duced and  more  water  given.     If  milk  is  the  food,  it  should  be  diluted. 

FEEDING  DURING   ACUTR  ILLNESS. 

Infants. — This  is  an  important  part  of  the  treatment  of  every  acute 
diseaise  in  childhood,  but  esjx^cially  so  in  infancy.  Whether  the  illness 
is  one  of  the  eruptive  fevers,  diphtheria,  pneumonia,  or  influenza,  all 
cases  must  be  fed  in  about  the  same  way.  It  is  much  easier  by  proper 
feeding  to  prevent  disturbanees  of  digestion,  than  to  allay  them.  In 
infancy  this  complication  often  turns  the  scale  against  the  patient.  In 
every  severe  acute  illness,  espeeially  if  it  is  of  a  febrile  character,  the 
power  of  digestion  is  much  diminished.  One  evideiUM^  of  this  is  the 
onset  with  vomiting;  another  is  the  anorexia  which  accompanies  the 
early  stage  of  nearly  all  acute  diseases.  We  sliould  respect  this  disin- 
clination and  make  it  our  guide  in  the  treatment.  But  water  is  needed ; 
withholding  this  will  often  cause  the  temperature  to  rise  even  higher 
than  before. 

In  all  acute  febrile  diseases  the  general  rule  should  he,  less  food 
and  more  water  than  in  health.*     For  bottle-fed  infants  this  is  easily 


*  Some  valuahir  stiggeistinns  as  to  the  t'hnriu;t(>r  nF  food  iiH><>t  suitfil>te  in  acute 
diiKA.se  may  be  obtained  from  Ihe  experiments  of  Jacubowitch  <J«hrbuch  fUr  Kinder- 
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nccomplislied  by  simply  increasing  the  dilution  of  the  food;  for  nursing 
infants  by  making  tlie  nuraing  lime  sliorttT  and  giving  water  freely 
Itt'twivn  feedings  f-ither  from  a  spoon  or  bottle. 

Kegularity  in  feeding  is  too  often  entirely  ignored.  While  it  is  true 
that  with  some  capricious  children  all  rules  must  be  disregarded,  it  is 
with  the  great  majority  a  decided  advantage  to  adliere  to  proper  food 
and  reg\ilar  intervals.  Food  should  Kelduni  he  given  nt  lens  than  two- 
hour  interval.^,  and  generally  a  three-hour  interval  is  better,  although 
there  is  no  limit  to  the  fretjuency  with  which  water  may  be  given,  and 
unlesfi  the  sttmiaeli  is  irritable,  ahtiost  no  limit  as  to  (pinntity.  Stimu- 
lants, whi*n  retpiired,  are  iiften  best  given  in  a  very  dilute  form  with  the 
water. 

Forced  feeding — garage. — Not  a  few  capes,  however,  are  seen  in 
which,  after  a  child  ha^  been  several  days  sick,  in  consequence  of  deliri- 
um, stupor,  sepsis,  or  some  other  serious  condition,  it  may  refuse  all 
food  or  take  so  little  that  it  is  in  danger  of  d^aih  from  inanition.  At 
thiit  juncture  forced  feeding  or  gavage  (sec  page  (j4)  serves  an  excel- 
lent purpose.  Both  food  and  stimulants  can  thus  be  introduced  at  regu- 
lar intervals  witli  slight  disturbance,  and  lives  saved  which  would  other- 
wise be  lost.  If  gavage  is  employed,  the  stomach  should  be  first  washed. 
The  intervals  of  feeding  should  be  mude  at  lea.st  one  hour  longer  than 
is  customary  in  hniilth,  and  usually  predigested  foods  given. 

Older  Children. — The  same  conditions  with  reference  to  digestion 
eatist  as  in  the  case  of  infants.  Older  patients,  however,  are  not  so 
easily  disturbed,  and  the  disturbance  of  digestion  is  not  so  likely  to  be 
serious  as  in  the  case  of  infants.  Fiven  here  the  physician  should  direct 
the  food  to  be  given  at  regular  intervals,  usually  not  oftoner  than  every 
three  hours,  but  should  never — as  is  so  often  done — order  milk  to  be 
given  to  the  child  every  time  it  asks  for  a  drink.  In  most  cases,  for 
children  under  five  years  oUl,  milk  should  l>e  somewhat  diluted,  usually 
with  lime-water,  and  partially  peptonized  if  the  child's  digestion  is  fee- 
ble. Children  who  do  not  take  milk  readily  may  be  given  beef  tea,  broth, 
gruel,  or  kumyss,  but  rarely  ice-cream  or  jellies  so  frequently  prescribed, 
as  these,  if  given  in  any  considerable  quantity  or  very  often,  are  likely 
to  disturb  the  stomach  and -take  away  what  little  desire  for  food  the 


MIktinde.  xWii.  195)  upon  the  actirity  of  tho  digpnlivp  fcrmontB  derived  from  the 
cliffeiTUt  orgnns  of  children,  removed  immediately  after  deiith.  usually  occurring  from 
aeutv  gonerttl  ili^a^.  The  |^rcate<(t  activity  was  fdund  in  the  diastatic  ferment  of  the 
paiicrviis,  altliough  its  power  to  emulsify  fats  was  wt'»k,  and  in  one-thin.!  the  eases  it 
wan  absent.  The  jieptonizing  power  both  of  the  stomach  and  tho  pancreas  was  very 
WMk.  The  praclicftl  inference  from  this  is  that  the  fo««l  of  wntely  sick  children 
should  cousUt  chiefly  of  carhohydrntev  cither  as  supar^  or  slarthos,  ihnt  fjits  should 
be  Tery  sparingly  piven,  and  that  proteids  in  many  cases  should  be  partially  pre- 
digwfisd.    This  accord:)  with  clinical  experience. 
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child  may  hnve.  Raw  egg^  are  [lalatahlc  when  boaten  up  with  sherry, 
a  Jittle  sugar,  and  cracked  iet».  Fruits?,  particularly-  oranges,  grapes,  and 
gTa|ie-fruit,  may  be  allowed  in  almost  every  febrile  disease,  but  never 
given  within  two  hours  of  a  milk  feeding. 

The  water  given  Jiuiy  be  plain  liijiled  water,  but  belter,  ia  most  cases, 
are  some  of  the  carbonated  waters,  Vichy,  Seltzer,  or  Apollinaris,  these 
being  less  likely  to  disturb  the  stomach. 

It  is  cvrtaiuly  a  mistake  to  force  foo<l  upon  older  children  in  any  dis- 
ease in  which  their  condition  is  not  dangerous.  But  when  there  is  sepsis, 
delirium,  or  c*)ma  associated  with  ollu-r  dangerous  symptoms,  gavage 
may  be  resorted  to  with  lint  little  mure  dillicully,  and  with  no  less  satis- 
factory results,  than  in  infants. 


CHAPTER    V, 
TBE  DERANQEME^TS  OF  NUTRITION, 

The  derangements  of  nutrition  form  a  distinct  and  a  very  large  class 
in  the  ailments  of  infancy,  particularly  during  the  first  year.  The 
symptoms  are  surticiently  delinite  and  characteristic  for  them  to  be  re- 
garded as  separate  diseases,  and  to  be  discussed  as  such.  Tn  adults  such 
symptoms  are  seldom  seen  except  in  connecticm  with  organic  disease. 
These  cases  are  often  very  puzzling,  and  iu  a  large  numbtT  of  them  a 
diagnosis  of  some  constitutional  disease,  such  as  hereditary  syphilis,  or 
tuberculosis,  or  organic  disease  of  the  stomach  or  intestines,  is  errone- 
ously made.  At  other  times  the  symptoms  reseuible  those  of  acute  tox- 
flpmia.  The  essential  condition  iu  all  these  cases  is  the  inability  of  the 
infant  to  goi  from  it-s  foo<l  what  its  system  needs.  It  can  not  digest  or 
assimilate  enough  to  support  life.  It  is  unable  tn  replace  from  its  food 
tlie  daily  waste  of  its  tissues.  The  constructive  metabolism  is  not  equal 
to  the  destructive*  metabolism  of  the  body;  the  ytroccss  is,  therefore, 
essentially  one  of  starvatitin,  which  may  l>e  rapid  or  slow,  according  to 
circunislanc<*s. 

The  fault  in  these  cases  is  partly  with  the  digestion,  but  principally 
with  the  food.  The  problem  is,  to  adapt  the  food  to  the  digestion  of  the 
individual  child  under  consideration.  The  solutiim  is  often  ver>'  easy  at 
first,  but  the  dilliculties  multiply  rapirlly  the  longer  the  condition  has 
lasted.  It  is  therefore  essential  that  the  true  explanation  of  the  symp- 
toms should  Ix;  recognised  at  the  earliest  possible  moment.  Changes 
occur  so  rapidly  in  very  young  infants  lluit  a  mistake  in  diagnosis  and  a 
consequent  delay  of  a  few  days,  may  be  sufficient  to  determine  a  fatal  re- 
sult.   The  outcome  in  cases  of  imperfect  nutrition  depends  almost  en- 
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tiroly  upon  their  management.  The  condition  is  not  one  whieh  tends  to 
right  itself.  Spontaneous  improvement  or  recovery  rarely  takes  place. 
In  order  to  recognise  the  condition  and  anticipate  the  result^  nothing  is 
BO  imiKirtnnt  &&  a  close  ohservation  of  the  body-weight.  A  cliild  whoso 
nutrition  is  a  matter  of  difliculty  should  be  weighed  regularly,  in  the 
early  months  twice  a  week,  and  once  a  week  throughout  the  first  year. 
if  this  ia  done,  the  first  symptoms  of  failing  nutrition  arc  unerringly 
detected.  If  a  child  does  not  gain  in  weight  something  is  wrong,  and  a 
steady  loss  in  weight  in  an  infant  is  a  warning  which  sliould  never  be 
unheeded;  for,  unless  the  conditions  are  changed,  it  is  practically  cer- 
tain to  continue^  and  generally  with  increasing  rapidity,  until  the  in- 
fant's vitality  has  been  reduced  to  such  a  point  that  no  means  of  treat- 
ment can  restore  it.  The  younger  the  child,  the  more  rapid  the  loss, 
and  the  longer  it  has  continued,  the  greater  is  the  danger. 

For  fi)uvenirniv  of  description  these  derangements  of  nutrition  have 
been  divided  into  three  groups,  differing,  however,  rather  in  degree  than 
in  kind. 

1.  Cnnoa  4)f  acute  iniiiiition,  which  arc  tpiilc  rapid,  gcncnilly  lusting 
from  a  few  i.U\s  to  a  few  weeks.  They  are  nire  except  in  young  infants, 
being  inov-t  frequently  seen  in  the  first  three  montlis. 

2.  Cases  nf  nmhiiitritinn,  in  which  the  symptoms  arc  much  less  se- 
vere than  in  the  other  groups,  altliough  they  may  Ix?  of  long  duration. 
While  it  is  most  common  in  the  first  two  years,  malnutrition  may  be 

n  at  any  age. 

3.  Cases  of  marasmus.  This  is  similar  to  inanition,  but  a  much 
slower  ])roces8,  lasting  usually  for  several  months.  It  may  be  seen  in 
infants  of  any  age. 

ACUTE  INANITION. 

Inanition,  or  starvation,  is  a  condition  depending  upon  lark  of  assim- 
ilation. It  is  comuum  in  early  infani-v,  when  it  often  siniiilates  serious 
organic  disease,  in  older  cliildren  it  is  not  so  frequent,  and  not  usually 
so  obscure.  In  all  the  acute  diseases  of  the  digestive  tract  many  of  the 
»yni[»toni8  are  due  to  inanition.  The  cases  considered  in  the  present 
chapter,  however,  are  those  in  which  there  is  no  such  association,  or 
where  the  digestive  syraptonifi,  strictly  speaking,  are  not  prominent. 

Etiology. — Tbe  essential  cause  of  inanition  is  that  the  child  does  not 
get  sufficient  food,  or  that  the  food  taken  i«  not  assimilated.  It  usually 
develops  under  one  of  the  following  conditions;  (I)  W'heii  a  child  re- 
fuses all  food,  whether  from  the  bn'asi  or  the  bottle,  or  can  be  made  to 
itake  only  an  insignificant  amount.  The  cause  of  this  it  is  often  im- 
possible to  discover.  I  have  seen  it  in  a  variety  of  circumstances,  once 
in  an  infant  five  months  old,  previously  healthy,  who  wa.s  suffering  from 
^ooping-cough.    This  infant  utterly  refused  the  breast,  and  from  the 
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$poon  would  take  \ess  than  two  ounces  a  day.  After  four  days  and  the 
production  of  most  alaniuDg  symptoms,  gavage  was  begun,  and  its  life^  I 
think,  saved  by  it.  It  is  sometinips  scon  at  weaning,  where  a  child  per- 
sistently refuses  to  take  food  from  a  bottle  or  spoon,  {"i)  When  the 
food  given  is  entirely  inadiequate,  as  when  an  infant  is  nursing  upon  a 
dry  breast,  or  one  in  which  (he  milk'  supply  is  so  scanty  that  the  ehild 
g»?l5  practically  nothing.  I  have  occasionally  seen  it  later,  when  the 
brc4ist-mi]k,  for  some  unexplained  reason,  had  suddenly  failed.  (3) 
\l1w»pp  tho  character  of  the  food  is  improper.  Breast-milk  may  be  not 
only  scanty,  but  of  very  poor  quality.  On  account  of  extreme  poverty, 
the  infant  may  be  getting  only  tea,  as  I  have  known  to  be  true  in  several 
■Oinw  before  admission  to  tho  hospital.  Some  eases  occur  in  young  in- 
hmH  who  are  fed  entirely  on  starchy  food.  (4)  Where  the  infant  at 
birth  has  such  fccUle  {mwers  of  digestion,  because  premature  or  delicate, 
that  it  is  unable  to  take  or  to  digest  snllicient  food  to  maintain  life. 
StMnolimes  this  food  is  breust-milk,  which,  though  alnintlant,  is  of  infe- 
rior quality  and  can  not  1h;  assimilated.  Very  often  it  is  some  proprie- 
tary food.  (5)  When  a  svidden  change  of  food  is  made  to  one  so  dif!i- 
C«lt  of  digestion  that  the  child  is  unable  to  assimilate  it.  This  may 
luipivn  after  sudden  weaning.  In  such  cases  the  symjilom.s  of  inanition 
an?  mingled  with  those  of  acute  indigestion,  but  the  former  usually  pre- 
dominate. 

In  children  over  one  year  old,  and  sometimes  in  younger  oner?  also, 
the  symptoms  of  inanition  may  follow  those  of  some  acute  disease,  such 
as  inlluenza,  malaria,  ]ineumonia,  or  even  otitis.  Although  the  child 
lUHV  recover  from  the  acute  process,  the  general  vitality  is  so  much  low- 
ered that  assimilation  is  not  sutlicient  to  replace  the  waste  of  the  body. 

Syrnptoms. — The  mode  of  development  depeuds  upon  the  antecedent 
condition.  In  young  infants  inanition  often  follows  malnutrition  where 
|H'rhaps  there  has  been  nothing  notit^able  except  a  gradual  loss  in 
weight;  or  if  the  weight  has  not  lieen  watched,  it  may  be  observed  only 
timt  the  infant  has  not  been  doing  well.  Severe  symptoms  may  come  on 
(piile  suddenly,  and  if  the  nature  and  the  gravity  of  the  condition  are  not 
appreciated  the  ease  may  terminate  fatally  in  two  or  three  days.  The 
loss  in  weight  is  now  rapid,  amounting  often  to  three  or  four  ounces  a 
day.  The  temperature  in  the  newly  l»orn  may  Im'  high,  but  it  is  more 
often  subnormal.  The  pulse  is  always  weak  and  rapid.  The  urine  is 
scanty  and  very  low  in  chlorides.  The  extremities  are  co!d,  and  the 
peripheral  circulation  poor.  There  is  usually  complpte  mu.scular  relaxa- 
tion, almost  collapse.  The  skin  may  l»o  dry  or  covered  with  a  clammy 
perspiration.  There  is  extreme  pallor,  and  often  there  is  cyanosis. 
This  is  always  a  grave  symptom,  and  when  it  is  marked  the  case  usually 
ends  fatally.  Cyanosis  may  be  present  in  children  who  have  previously 
cried  well  and  in  whom  there  is  no  suspicion  of  atelectasis.    The  respira- 
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ions  are  rapid  und  may  I'e  invgiilar.  Tlu^re  may  bf  constHiit  worrying 
and  fretfulnosii,  w  u  cundition  uf  jieiui-stupor,  in  which  the  child  makes 
uo  sign  of  wrtDtiiig  focid.  The  fontanel  is  sunken  and  the  pupils  are 
ofton  c'untrac'tfd.  The  btuols  contain  nndig(?Hted  food,  or  if  prodij^'csicd 
foodH  are  given  tliey  seem  to  pass  through  I  he  intestines  unehanged. 
The  bowels  usually  move  frequently,  although  there  rnay  be  constipation, 
due  to  the  Kmall  aiiionnl  of  food  takc-n.  Wlun  all  food  is  refused  for 
two  or  three  days  the  stools  may  reseuible  uietoniuni.  as  1  once  saw  in 
a  child  **ix  months  old.  While  no  desire  for  food  is  manifested,  infants 
will  Kometimes  swallow  food  when  it  is  olTered,  retaining  everything 
given  for  several  feedings,  when  the  wliole  ijuantity  is  vomited. 

The  course  of  the  disease  depends  much  upon  the  ago  of  tlie  infants. 
Those  under  one  month  succuudj  most  quickly.  In  them  the  symptoms 
sometimes  last  but  two  or  three  days,  seldom  more  than  a  week  or  ten 
days,  the  eiiildren  simply  drooping  steadily  until  death  occurs.  With 
proper  treatment  complete  recovery  may  take  place  in  a  week.  In 
older  infants  the  progress,  whether  upward  or  downward,  is  usually  less 
rapid. 

Prognosis. — The  outcome  of  these  easetf  is  always  uncertain.  In  few 
conditions  is  it  more  so.  It  is  hard  for  one  who  is  not  familiar  with  the 
condition  to  apprerifite  the  grimt  and  even  the  inimedinte  danger  in 
which  a  young  infant  may  l>e  from  inanition,  especially  in  Ihe  ab- 
sence of  both  vomiting  and  diarrhoea.  It  is  dililcult  to  estimate  the 
gravity  of  an  individual  case  except  after  twenty-fdur  hours'  obsorva- 
tiuii.  The  best  of  all  guides  is  perhaps  the  weight.  Where  the  loss 
is  several  ouneea  each  day  the  chances  of  recovery  are  small.  The  pres- 
ence also  of  frequent  vomiting  or  of  diarrhoea  makes  the  outlook  very 
bad.  A  high  temjKTature,  very  marked  ndaxation,  copious  perspiration, 
cold  extremities,  and  cyanosis  are  all  bad  symptoms. 

Diagnosis. — Inanition    is    distinguished    from    malnutriiion    by    its 

ntor  severity,  and  from  marasmus  by  its  more  acute  ciiaracter.  The 
usual  mistake  is  that  of  confounding  inanities  with  some  local  or  consti- 
Uilitmal  disease.  It  niay  be  mistaken  for  acute  indigestion,  meningitis, 
gastro-cnteriiis,  pncvinumiH,  and  some  of  the  fevers.  Tlie  temperature 
when  elevated  is  esp>ccially  likely  to  mislead.  In  some  cases  the  absence 
of  chlorides  frtun  the  urine  may  be  of  diagnostic  value. 

Treatment. — The  existence  of  inanition  in  young  infants  presupposes 
only  the  feeblest  powers  <tf  digestion  and  assimilation.  If  possible,  a 
good  wet-nurse  should  be  secured,  for  in  most  of  the  cases  the  time  for 
action  is  so  short  that  there  is  no  opportunity  to  experiment  with  arti- 
ficial fe<»ding. 

The  bR'ast-milk  should  usually  l>e  diluted,  at  first  with  an  equal  vol- 
nino  of  water  or  lime-water,  and  the  qxiantity  should  be  only  a  few 
drachms.    It  may  be  given  with  a  spoon  or  a  medieine-dropper.    If  there 
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is  diarrhtfa,  the  milk  should  be  puiniH'tl  from  the  breasts,  and  the  cream 
rpniov<Hl,  sinpf*  the  liigh  fnt  nf  ^rtnd  brefi.st-niilk  is  apt  to  oxcile  vomit- 
ing or  copious  pur>j!ition.  (.ira^lually  the  quantity  and  stronylii  of  the 
milk  are  Lncrcjisod  until  the  chilii  is  allowed  to  take  the  lireast  cnlirely. 

When  no  wet-nurw»  can  be  obtained,  wliey  niixtun.^  (pat?'*  '^^l")  may 
Iki  tried  or  a  milk  formula  containing  low  proportions  of  fat  and  p^oteid^^, 
sudi  Ofi  No.  II,  *Second  Series  (page  195),  or  No.  1,  Third  Series  (pagi? 
196).  Sometimcri  tliese  should  be  peptonized.  When  food  is  not  readily 
taken,  it  may  bo  given  by  gavage.  Rectal  feeding  may  l)e  of  some  assist- 
ance for  a  short  period.  Other  things  wliich  may  be  tried  are  diluted 
kumyss,  animal  bn)ih8,  malted  foods,  farinaceous  foods^  and  beef  ])ep- 
tones. 

Often  the  symptoms  arc  due  quite  as  much  to  a  lack  of  water  as  to  a 
lack  of  food.  Injections  of  a  normal  salt  solution  may  be  given  per  rec- 
tum or  even  under  the  skin  with  very  great  advantage.  Rectal  injec- 
tions shuuld  be  given  at  104"^  it>  110^  F.  and  carried  high  into  the  colon 
by  a  catheter;  they  should  be  repeated  every  four  or  Hve  hours. 

The  other  treatment  required  by  these  eases  is  the  reduction  of  high 
temperatures  by  spnnging  or  tepid  baths,  and  the  raising  of  subuormal 
temperatures  by  hot-water  bags,  rolling  in  cotton,  or  even  by  the  use  of 
an  ineuhator.  Stimulants  are  indicated,  but  are  not  very  well  borne; 
alcoholic  preparations  by  the  mouth  often  excite  vomiting,  but  by  the 
rectum  they  may  I)e  better  tolerated.  Drugs  are  of  no  use  whatever. 
0.\vgen  inhalations  are  of  the  greatest  value,  and  should  be  used  if  pos- 
sible in  all  very  acute  cases  whether  cyanosis  is  present  or  not.  Heat, 
oxygen,  and  diet  are  really  the  sum  of  treatment. 

Inanition  in  older  infants  is  usually  seen  at  weaning  ur  in  connec- 
tion with  or  following  some  acute  illness.  Completely  peptonized  milk 
by  gavage  is  often  useful.  There  are  some  patients,  usually  over  ten 
months  old,  who  n^fus^e  fluid  food  of  every  deseription,  and  vomit  it 
when  it  is  coaxed  or  forced,  yet  who  will  take  and  digest  in  a  most 
surprising  manner  some  form  of  solid  food,  such  as  U^ef-steak,  oatmeal, 
bread,  cracki-rs.  or  even  potatoes.  For  the  time  one  nmst  give  what- 
ever the  child  will  take,  and  gradually  change  to  a  suitable  diet  as  soon 
as  circumstances  will  permit.  The  needed  water  nuiy  Ik*  given  per 
rectum. 

All  children  who  have  suffered  from  acute  inanition  need  the  closest 
attention  for  a  long  lime,  particularly  as  to  their  feeding,  regarding 
which  suggestions  will  be  found  in  the  pages  devoted  to  Infant-Feeding. 


MALNUTRITION. 

Cases  of  malnutrition  are  exceedingly  common,  and  occupy  a  large 
part  of  the  time  and  attention  of  one  engaged  in  practice  among  chil- 
dren.   Although  these  children  can  not  be  said  to  be  actually  ill^  they 
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Hre  very  far  from  woll,  and  their  condition  is  often  the  cause  of  the  great- 
est solicitude  on  the  part  of  anxious  parents,  not  only  from  the  existing 
state  of  health,  but  from  the  apprehension  of  the  development  of  some 
Berious  orj^anic  or  constitutional  disease,  especially  tuberculosis. 

Etiology. — Malnutrition  may  dejjend  upon  inherited  conditions. 
Certain  children  are  delicate  from  birth,  possessing  only  feeble  physical 
vitality,  though  without  giving  evidence  of  any  actual  disease.  They  are 
often  the  offspring  of  parents  of  delicate  confititution,  or  of  those  with 
inherited  tul)orculosi8,  gout,  syphilis,  or  alcoholism.  Very  many  city 
children  arc  included  in  this  group.  They  are  a  product  of  modem  life, 
and  inherit  a  too  highly  developed  nervous  organization  with  a  corre- 
sponding amount  of  physical  deterioration.  In  anotljer  group  of  cases 
the  children  are  premature  or  very  small  at  birth,  weighing  jK-rliaps  only 
three  or  four  pounds.  Many  cases  are  traceable  to  improj>er  feeding  or 
equally  poor  nursing  during  the  first  few  months.  These  children  get  a 
poor  start  in  life,  and  on  that  account  are  handicapped  throughout  in- 
fancy. In  many  eases  malnutrition  develops  as  a  result  of  the  patient's 
fiurroundrngs.  While  this  is  common  among  the  poor,  it  is  not  rare 
among  the  better  classes.  One  of  th(?  most  fre((uent  causes  is  the  perni- 
cious custom  of  keeping  infants  in  clo.se  apartments  where  the  thermom- 
eter ranges  from  7'^**  to  78"  F.,  and  where  the  greatest  anxiety  is  con- 
stantly felt  lest  the  children  take  c«dd.  Such  infants  may  lose  in  weight, 
become  anaemic,  and  exhibit  all  the  signs  of  malnutrition  where  nothing 
else  is  wrong  except  the  conditions  mentioned.  In  infants,  malnutri- 
tion often  depends  upon  some  previous  acute  disease,  especially  of  the 
stomach  and  intestines,  and  sometimes  of  the  lungs. 

In  children  who  are  over  two  years  old  the  condition  of  malnutrition 
may  be  due  to  any  of  the  factors  above  mentioned — inherited  feebleness 
of  constitution,  bad  feeding  and  its  resulting  indigestion,  too  little  fresh 
air,  and  close  confinement  indoors.  It  is,  however,  at  this  period  much 
more  frequently  than  in  infancy,  dependent  upon  some  previous  acute 
disease.  This  may  be  acute  broncho-pneumonia,  acute  ileo-colitis,  in- 
fluenza, malaria,  or  any  of  the  eruptive  fevers.  As  a  result,  an  im- 
pression is  left  upon  the  child's  constitution  which  lasts  for  months^ 
often  for  years,  and  which  manifests  itself  not  by  any  special  local  symp- 
toms, but  by  a  general  condition  of  debility  or  malnutrition.  Sometimes 
such  diseases,  instead  of  being  directly  the  cause  of  the  symptoms*  are 
the  occasion  which  brings  out  some  latent  inherited  taint  or  constitu- 
tional weakness  in  children  who  up  to  this  time,  perhaps,  have  appeared 
exceptionally  healthy.  In  other  cases  malnutrition  depends  upon  faulty 
methods  in  education,  especially  upon  overpressure  in  schools. 

Symptoms. — In  infants. — The  weight  is  much  below  the  average,  and 
is  either  stationary  or  the  gain  is  very  slow,  often  only  five  or  six  ounces 
a  month  at  a  period  when  it  should  be  from  one  to  two  pounds.    In  a 
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case  ret't'iitly  iituU-r  treatment,  a  child  at  fourteen  months  weighed  but 
eight  and  a  half  pounds.  This  infant  at  birth  weighed  three  and  a  half 
pounds,  hni  in  u  few  weeks  the  weijrht  dropp*?d  to  two  pounds. 

Not  only  the  weight  but  the  general  physical  development  i8  much 
below  the  normal.  At  one  year  the  body  length  may  be  three  or  four 
inches  Ippr  than  the  average.  Dentition  is  usually  but  not  always  de- 
layed. Muscular  development,  too,  is  hackwurd;  many  of  these  t-hil- 
dren  do  not  sit  alone  imtil  a  year  old,  and  barely  walk  at  two  and  a  half 
years.  The  iuuscIch  are  soft  ami  tlabhy,  aud  the  liganifnts  bo  weak  that 
panilyais  is  often  susjieeted.  Th*^  Ixnly  is  no  Kiimll  that  the  ht-nd  neems 
unnaturally  large,  and  a  diagno.^is  nf  incipient  hydrocephalus  is  fre- 
queutly  made.  Mentally  these  infants  are  often  above  the  average. 
Some  symptoms  of  rickets  may  be  present,  but  often  there  are  none; 
to  apply  the  term  rachitic  to  nil  of  tln»in  s*'cms  to  me  n  mistake. 

Anaemia  is  invariably  present,  and  varies  much  in  degree,  lieing  rare- 
ly extreme.  The  circulation  \s  usually  poor,  (he  hands  and  feet  are  fre- 
quently cold.  In  many  children  the  skin  is  unnalurally  dry;  in  others 
there  is  a  dit^position  to  e.veessive  perspiration,  [u»iticiilarly  about  the 
head.  Nervous  symptoms  are  usually  present.  These  children  are  rest- 
less, fretful,  and  irritable;  they  sleep  badly  during  the  day,  and  often 
worse  at  night.  Enlargement  of  (he  lyiiipli  ghiiids  is  common,  especially 
those  of  the  neck.  The  cervical  adenitis  may  have  started  from  a  slight 
catarrhal  cold,  but  the  glands  continue  to  swell  after  this  has  subsided 
and  may  renmin  enlarged  f')r  months. 

One  of  the  most  characteristic  things  about  these  infants  is  their 
feeble  powers  of  digestion  and  assimilation.  Unremitting  care  and  con- 
stant watchfulness  are  required  to  keep  them  up  to  even  a  moderate 
standard  of  health.  The  most  trivial  changes  in  food  may  upset  them. 
Attacks  of  acute  indigestion  are  usually  brought  on  by  overfeeding — the 
mistake  which  is  ahnost  invariably  made  by  mothers  who  are  discouraged 
with  the  slow  progn*ss  made,  and  an*  anxious  to  make  their  children  grow 
fat  and  strong.  The  balance  is  so  delicately  adjusted  that  the  slightest 
deviation  from  proper  rules  of  feeding,  either  as  to  the  quality  of  the 
food  or  the  quantity  given,  is  immediately  followe<l  by  an  attack  of  acute 
indigestion,  often  by  severe  diarrhcea.  As  a  result,  the  child  may  lose  as 
much  in  two  or  three  days  as  it  has  gained  in  a  month  or  more.  These 
acute  attacks,  if  in  sinnmer,  not  infrinpiently  prove  fatal.  Not  only  do 
these  patients  have  but  little  resislnnoe  to  acute  disturbances  of  the 
stomach  and  intestines,  but  any  acute  disease  is  serious — measles,  whoop- 
ing-cough, and  pneumonia  l>eing  eKp<?ciaIly  fatal. 

Among  the  poor  or  in  institutions,  cases  of  malnutrition  like  those 
described,  if  in  children  under  nine  months  old,  are  almost  certain  to  go 
on  from  bad  to  worse  until  they  have  reached  the  condition  described 
as  marasmus.    Between  this  and  malnutrition  no  sharp  distinction  can 
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drawn;  they  are  rather  (.lifffrent  degrees  of  the  same  general  process. 
In  jirivnto  ]>rn(lii(',  where  it  is  possible  to  huve  the  best  care  and  eur- 
roundinggi,  with  the  co-operatinn  of  an  intelligent  mother  or  nurse,  a 
very  large  niirnk^r  of  these  infants  can  be  reared.  After  the  second  year 
han  passed  thi-  [jrobfeni  iH'tomes  a  niueli  simpler  one,  and  if  infectious 
diseases  and  other  forms  of  acute  illness  can  be  avoided,  the  probabili- 
ties are  in  favour  of  the  child's  Ixjcoming  stronger  each  year  and  growing 
lo  maturity. 

In  ohhr  children. — In  general  ap|x*arance  these  children  are  thin, 
pale,  and  very  often  undersized,  particularly  if  the  condition  is  constitu- 
tional or  hereditary.  Sonietinies  they  are  taller  than  the  average  for 
their  age,  and  tlieir  rsyniptoms  arc  often  atlribiited  to  too  rapid  gmwth. 
One  of  the  most  striking  things  about  children  suffering  from  malnutri- 
tion is  their  vulnerability.  They  *'  take  "  everything.  Catarrhal  pro- 
cesses in  the  nose,  pharynx,  and  brnnchi  are  readily  excited,  and,  once 
begun,  tend  to  run  a  protracted  course.  There  is  but  little  resistance  to 
any  acute  infectious  disease  which  the  child  may  contract.  One  illness 
often  follows  another,  so  that  these  children  are  frequently  sick  for 
almost  an  entire  season.  Their  muscular  development  is  poor,  they  tire 
readily,  are  able  to  take  but  little  exercise,  and  their  circulation  is  slug- 
gish. Mentally  they  are  usually  bright,  often  precocious.  Many  would 
be  called  nervous  children.  They  are  cross,  fretful,  and  any  unusual 
excitement  produces  an  elTect  which  lasts  for  some  time;  for  example, 
after  a  children's  party  or  a  Christmas  tree  they  may  lie  awake  half 
the  succeeding  night,  and  may  be  really  ill  for  two  or  three  days.  Their 
sleep  is  usually  disturbed  and  restless;  they  waken  frefjuently,  and  occa- 
sionally suffer  from  night-terrors.  At  a  later  age  they  are  favourable 
aabjects  for  chorea,  neuralgia,  and  alt  functional  nervous  disorders. 

Digestive  symptoms,  if  not  constant,  are  very  easily  excited.  In  fact, 
they  do  not  suffer  so  much  from  chronic  indigestion  as  from  a  delicate  or 
feeble  digestion,  which  is  easily  upset  by  the  slightest  deviation  from 
the  regular  nnitine.  Children  of  five  or  six  years  have  to  be  fed  as  care- 
fully as  infants  of  ci^^iteeu  mouths  or  two  years.  The  appetite  is  usu- 
ally poor,  and  mothers  are  distressed  because  their  children  oat  so  little, 
yet.  when  food  is  urged  upon  them,  attacks  of  indigestion  follow  with 
singular  uniformity.  The  tongue  is  slightly  coated  the  greater  part  of 
the  time.  The  bowels  are  apt  to  he  constipated,  apparently  more  from 
lack  of  muscular  tone  than  from  anything  else.  From  time  to  time, 
from  slight  causes,  such  as  exposure  to  cold,  or  even  from  fatigue,  there 
may  be  large  quantities  of  mucus  in  the  stools  for  two  or  three  days  at 
a  time,  although  this  is  not  a  prominent  feature  of  most  of  these  cases. 
When  they  are  not  fed  with  the  greatest  care  these  children  suffer  con- 
stantly from  indigestion.  A  moderate  amount  of  anosmia  is  always 
pa'sent,  and  this  may  be  the  most  striking  feature.    In  very  many  chil- 
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dren  with  a  marked  disturbance  of  nutrition,  there  is  an  excessive  elimi- 
nation of  uric  acid. 

The  duration  of  tho  condiHon  df'iu'tiil^  very  imich  Ufion  ihv  <'iiusr.  If 
the  cuuso  is  constitutional  nr  ialioritod,  Iho  lomiilion  may  la-^t  througli- 
out  childliood.  Where  it  follow8  some  acute  illnesK  it  eonimoQiy  lat^ts 
for  a  few  months  only;  but  the  elTeot  of  an  acute  attack  of  hronoho- 
pneunionia  or  of  ileo-colitis  may  last  for  years.  If  tho  malnutrition  is 
the  result  only  of  the  child's  surroundings,  like  the  confmoinent  incident 
to  city  life,  very  rapid  iniprnvcincnt  iiuiy  follow  a  removal  to  liu'  coun- 
try. In  some  children  marked  imnrovertjcnt  is  yeen  about  the  seventh 
year;  in  others,  a  great  cluinge  coiueeJ  at  puberty. 

Diag^iosis. — The  physician  should  not  be  too  ready  to  make  a  diugno- 
fiis  of  simple  malnutrition.  Before  accepting  such  a  diagnosis,  he  !*houid 
examine  the  child  with  the  greatest  care,  to  exclude  the  common  organic 
and  constitutional  diseases.  Much  regarding  inherited  constitutional 
tendencies  can  ix?  learned  from  the  family  history  and  from  the  condi- 
tion of  other  children  in  the  family.  In  the  first  place,  tuhen-ulosis, 
syphilis,  and  rickets  should  be  excluded;  then  ehroniu  malaria  and  the 
diseases  of  the  blood;  and,  finally,  organic  diseases  of  the  lungs,  heart, 
stomach,  intestines,  liver,  and  kidneys.  Even  mahgnant  disease,  though 
rare,  sliouid  not  be  overlooked.  It  may  take  careful  observation  for  sev- 
eral days,  and  sometiracB  for  weeks,  with  repeated  physical  examina- 
tions, l)efore  all  these  conditions  can  be  positively  excluded. 

The  next  step  in  the  diagnosis  is  to  discover  upon  which  one  of  (he 
many  [Mtssible  causes,  malnutrition  depends.  In  private  practice  the 
great  i)roportion  of  cases  are  due  to  iniproiKT  feeding  or  nursing:  next 
in  importance  are  improper  surroundings;  and  last  come  inherited  con- 
stitutional conditions.  In  other  words,  most  of  these  cliihlreii  an^  bom 
healthy,  but  become  ill  or  delicate  in  consequence  of  improper  manage- 
ment. 

In  older  children,  after  e.xeludiug  constitutional  and  local  diseases, 
the  whole  life  of  the  child  must  be  investigntcd  to  discover  the  funda- 
mental condition  which  is  at  fault.  A  carefully  obtained  history  from 
infancy  is  of  the  greatest  assistance.  It  is  often  difficult,  and  some- 
times im])ossible,  to  get  at  the  primary  factor,  for  in  cases  of  long  stand- 
ing there  may  be  symptoms  connected  with  almost  every  function  of  tlie 
body.  One  should  scrutinize  closely  the  quality  and  quantity  of  food 
given,  the  amount  of  sleep,  the  hours  of  study  and  recreation,  the 
aiuount  of  eJcercise  in  the  open  air,  and  the  physical  conditions  sur- 
roumling  the  child.  Usually  the  most  important  factor  in  the  case  can 
l)€  discovered. 

Prognosis. — This  depends  much  upon  the  cause  of  the  condition;  if 
it  is  one  thai  ciin  he  removed,  the  prognosis  is  good  not  only  for  im- 
provement but  for  complete  recovery.     The  longer  the  eunditiou  has 
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asted  and  the  greater  the  general  disturbance  the  slower  will  be  the 
improvement.  The  great  danger  is  the  supervention  of  some  acute 
disease  white  the  child's  resistance  is  so  greatly  reduced.  Acute  indi- 
gestion, gastro-enteritisj  ami  broncho-pneumonia  are  especially  to  be 
dreaded. 

Since  everything  depends  upon  the  lidelity  with  which  directions  as 
to  diet  and  general  management  are  carried  out,  Ihe  cases  which  present 
the  greatest  diiliculties  are  those  in  which  tbese  conditions  are  hardest 
to  i'ontrol.  When  a  child  is  not  only  sutfering  from  malnutrition,  but 
has  been  indulged  and  spoiled  in  every  way  by  anxious  but  unwise  par- 
ents, no  success  is  to  be  expected  unless  the  child  can  bo  placed  in  the 
bands  of  an  experienced  and  trustworthy  nurse.  Cases  due  to  improper 
feeding  or  to  bad  surroundings  usually  improve  when  those  are  cor- 
rected, and  the  worse  these  conditions  have  previously  been  the  greater 
the  imjirovcmcnt  to  be  expected.  Those  depending  upon  an  inherited, 
delicate  constitution  are  not  so  ho]x?ful,  and  require  the  closest  atten- 
tion Ihroughout  childhood. 

Treatment. — This  is  a  problem  of  nutrition  \n  l>e  solved  by  diet  and 
general  management,  drugs  occupying  a  very  binall  place. 

In  infants. — In  very  young  infants  tn^atment  is  chiefly  n  question  of 
feeding.  This  should  be  carried  on  according  to  the  rules  given  in  the 
chapter  upon  Feeding  in  DifTuult  Cases  (page  208).  These  children 
often  do  fairly  well  during  the  lirst  year,  but  after  this  time  frequently 
do  very  badly,  on  account  of  the  failure  to  appreciate  the  fact  that, 
although  over  twelve  months  old.  in  point  of  development  they  re- 
aenible  healthy  infants  of  four  or  live  months,  and  are  to  be  managed 
as  such.  If  ihey  are  nursing,  weaning  should  often  be  deferred 
until  the  sixteenth  or  eighteenth  month,  or  at  least  partial  nursing 
should  l)e  e«>ntinucd  until  that  time.  When  cowV  milk  is  begun  it 
should  always  l)e  ver>'  largely  diluted,  usually  modified  as  for  a  healthy 
infant  two  or  three  months  old.  It  is  surprising  to  see  with  what 
uniformity  the  giving  of  cow's  milk,  pure  or  slightly  diluted,  will 
priKliMv  attacks  (if  indigtjstion  in  some  of  these  infants.  I  have  seen 
a  single  feeding  in  which  one  ounce  of  milk  was  given,  and  that  diluted 
three  times,  produce  a  violent  attack  of  acute  indigestion  which  proved 
well-nigh  fatal.  Fee4ling  during  the  entire  second  year  should  he  car- 
ried on  very  much  as  in  ordinary'  healthy  children  from  the  sixth  to  the 
twelfth  month.  A  deviation  from  this  rule  almost  invariably  results 
disastrously.  One  must  Ik*  guidcMl  as  to  the  amount  and  character  of  the 
food  not  so  much  by  the  child's  age  as  by  his  digestive  capacity,  and  in 
most  cases  this  is  much  feebler  than  the  mother  or  even  the  physician 
supposes.  In  many  of  these  cases,  cow's  milk — for  them  the  most  valu- 
able of  nil  foods — has  been  excluded  from  the  diet,  when  the  only  trou- 
ble ifl  that  it  has  not  been  given  in  sullicient  dilution.    For  some  children 
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it  must  be  partially  peptonized  during  periods  when  digestion  U  espe- 
cially feeble. 

Next  in  importance  to  diet  is  fresh  air.  Often  these  patients  will 
not  improve  with  any  variation  in  diet  until  fresh  air  is  secured. 
Then  increased  digestive  power  i«  seen  in  the  course  of  a  few  weeks, 
sometimes  in  a  ii^w  days*.  The  natural  tendency  of  a  mother  who  has 
u  delicate  infant,  or  one  tJuffering  from  inalmitritiou,  is  to  house  it 
closely  and  never  allow  it  a  breath  of  fresh  air.  It  is  of  the  greatest 
assistance  if  thofie  children  can  be  pent  to  a  warm  climate  for  the  winter. 
If  this  is  not  possible,  fresh  air  nuiy  Lc  obtained  by  uhanjrinjjj  apart luenta, 
or  by  an  airiii*;  in  tlic  room  with  the  windows  o]>en.  In  the  l>«.'ginhing 
this  should  be  done  for  a  few  minutes  only,  the  time  lK*ing  gradually  in- 
creased to  two  or  three  hours  each  day.  The  cbild  should  be  clothed 
as  for  the  street,  and,  if  necessary,  hot  bottles  should  be  placed  at  the 
feet. 

Cold  sponging  is  another  valuable  tonic.  After  the  morning  bath  is 
given,  at  flo^  F.,  the  entire  body  should  Ih;  sponged  for  a  moment  with 
water  at  n  temperature  of  60°,  or  even  "».*»'*  F.  Tliis  produces  a  certain 
amount  of  shock  and  causes  louil  crviiit;,  wliirli  in  of  itself  beneficial. 
How  fr('<|uenlly  this  should  \)c  done  will  dcpfiul  ii[M)n  the  reaction  fol- 
lowing it.  If  the  ihild  remains  blue  and  cold  for  souif  tiuie  afterward, 
the  cold  sponging  should  not  be  repeated.  If  there  is  a  good  reaction, 
it  may  be  used  daily. 

Friction  and  massage  are  useful  in  many  cases.  The  child  should  bo 
laid  uj)on  the  lap  of  the  nurse,  if  possible  before  an  open  fire,  and  should 
always  be  covered  witli  a  blanket.  The  entire  body  should  then  be  rubbed 
for  ten  or  twenty  minutes  with  the  bare  hand,  or,  better,  with  cocoa  but- 
ter. Simple  rubbing  may  be  used,  or  the  movements  of  massage  em- 
ployed. If  the  latter,  they  should  lie  very  gentle  at  first,  and  only  for 
a  short  time.  Professional  operators  are  inclined  to  be  too  energetic 
for  little  children.  There  is  no  advantage  in  rvd)bing  with  eod-liver 
oil  instead  of  cocoa  butter,  while  the  odour  makes  it  decidedly  objec- 
tionable. 

The  only  tonics  I  have  found  of  much  value  arc  alcohol,  nuv  vomica, 
and  cod-liver  oiL  Alcohol  may  l>e  given  in  the  form  of  port  or  sherry 
wine.  Nux  vomica  may  be  given  alone  or  with  the  wine.  Cod-liver  oil 
is  too  much  used  in  these  cases,  and  in  too  large  doses.  Many  of  these 
infants  can  not  take  it  at  all.  It  should  rarely  he  given  when  the  tongue, 
is  coated  and  the  appetite  very  poor.  The  dose  should  always  be  small, 
e.  g.,  ten  drops  of  the  pure  oil  three  times  a  day.  or  twice  as  much  of  an 
emulsion.  In  these  doses  it  may  l)e  giv»Mi  fur  a  long  time  without  dis- 
turbance. 

The  secret  of  success  in  treating  cases  of  malnutrition  is.  to  hold  the 
patient  to  a  regular  routine  in  feeding,  sleep,  and  in  everything  relating 
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to  hifl  life.  Experiments  are  nearly  always  unforbinate.  The  phyaician 
should  lay  down  in  writing  for  the  guidance  of  I  he  mother,  sjx^cific  rules 
with  regard  to  the  amount  of  food,  the  time  at  which  it  is  to  be  given,  the 
hours  of  bathing,  sleep,  and  airing,  lie  should  see  the  patient  at  regu- 
lar intervals  and  often  enough  to  be  sure  that  his  orders  are  being  en- 
forced. Go«m1  results  ar<.^  obtained  only  by  constant  watchfulness,  and 
although  improvement  uiay  not  be  seen  at  once,  it  is  in  most  eases 
sure  to  come  if  the  mother  will  eo-oi>erate.  In  my  own  experience  no 
cla8ft  of  patient}*  have  given  me  go  much  satisfaction  as  cases  of  malnu- 
trition in  infancy. 

In  older  children, — The  same  jfi^eneral  principles  are  to  be  applied  to 
them  us  to  infants.  The  diet  is  of  the  first  irnportani:^.  Only  the  sim- 
plefit,  plainest,  and  most  easily  digested  articles  of  food  sliould  be  given. 
Milk,  k^f,  e^i^j  the  lighter  and  more  easily  digested  cereals,  bread,  and 
fruit  should  form  the  diet.  All  sweets,  pastry,  highly  seasoned  food, 
candy,  nuts,  tea,  and  coffee  should  Ix*  absolutely  prohibited,  and.  in  fact, 
all  the  articles  mentioned  as  **  forbidden  "  on  page  2il',i.  When  the  appe- 
tite is  poor  and  simple  food  not  well  taken,  the  child  should  not  be 
•Ilowed  to  take  indigestible  articles  for  the  sake  of  eating  something. 
Nothing  should  be  given  bi'tween  meals,  and  regular  hours  of  feeding 
must  be  followed.  Usually  I  have  found  three  meals  a  day,  for  children 
over  three  years  old,  better  than  the  practice  of  giving  more  frequent 
feedings.  But  Uuh  is  not  always  the  ease.  I'nder  no  circumstances 
should  children  Iw  coaxed,  urged,  or  hired  to  eat ;  nmch  less  should  they 
be  forced  to  do  so.  There  is  a  popular  misapprehension  in  regard  to 
the  variety  in  diet  whieh  children  nend.  Most  cases  do  better  when 
a  very  simple  and  fairly  uniform  diet  is  caulimied. 

The  general  habits  of  children  should  be  directed ;  there  should  be 
regular  and  early  hours  for  retiring,  freedom  from  undue  excitement, 
and  interest  should  lie  awakened  in  out-of-door  amusements.  A  pony  or 
dog  will  l)e  found  u.seful.  Children  should  be  kept  as  much  as  possible 
in  the  n\H>n  air;  usually  they  do  much  better  if  they  can  be  in  the  eoun- 
trv  during  the  entire  year.  Only  a  limited  amount  of  reading  and  study 
fthould  Ik?  ollowtnl;  and  if  children  are  at  school,  care  should  l)e  taken 
(hat  overpressure  is  not  the  cause  of  the  symptoms,  particularly  in  an 
ambitious  child.  The  cold  sponging  given  in  the  morning,  as  described 
on  page  o7,  is  extremely  l>eneilcial  to  children  who  take  cold  readily. 
Mnssuge  is  useful  for  the  benefit  which  it  affords  to  the  chronic  consti- 
pation whieh  is  so  frequently  a  symptom  of  malnutrition. 

Of  the  tonics,  iron,  arsenic,  and  cod-liver  oil  are  required  in  most 
cases,  and  the  amount  and  combination  may  be  varied  from  time  to 
time,  with  the  season  of  the  year  and  the  condition  of  the  child's  diges- 
tion. In  general,  the^e  childnm  require  early  hours^  a  simple  diet,  a 
quiet,  regular  life,  and  very  little  medicine. 
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MARASMUS. 

SynoDjmt:  Athrepsia,  infautile  atrophy,  simple  wasting. 

Wanting  is  a  Bymptom  of  many  conditions  in  infancy.  It  occurs  in 
tubc'iT-uUisiKj  in  infantile  syphilii^,  and  aliio  as  a  result  of  acute  or  chronic 
di.sL*a.stf  of  the  stoiiiudi  antl  intestines.  Canes  of  wasting  dejKMident  upon 
fucIl  catirfCH  are  not  included  in  tliis  ehupttfr. 

Marasmus  is  the  extreme  form  of  nnilniilrition  swn  in  infancy,  occur- 
ring, so  far  as  is  known,  without  constitutional  or  local  organic  dis- 
ease.    It  is  a  vice  of  nutrition  only. 

Etiolog^y. — Marasmus  is  not  very  often  seen  in  the  country  or  in  pri- 
vate practice;  hut  it  is  frequent  in  dispensary  practice  in  all  large  cities, 
and  is  especially  common  in  institutions  for  young  infants.  In  my  own 
experience  in  four  institutions,  more  than  one  half  the  deaths  under  one 
year  were  directly  or  indirectly  from  this  cause.  Marasmus  is  a  very 
large  factor  in  the  immense  infant  mortality  of  large  cities  in  summer. 
Although  the  cause  of  death  is  usually  rep<»rtcd  under  some  other  name, 
the  determining  factor  in  the  fatal  result  is  the  previous  nuirantic  condi- 
tion of  the  patient.  The  primary  cause  may  be  a  congenital  weakness 
of  constitution  which  may  depend  upon  heredity.  It  is  often  seen  in 
premature  children  and  in  the  illegitiinate  offspring  of  girls  of  sixteen 
or  eighteen,  in  the  vast  luajority  of  cases,  however,  it  depends  upon  two 
factors — the  food  and  the  nurroundings.  Among  the  poor  who  live  in 
tenements,  infants  who  are  artificially  fed  almost  invariably  do  Iwdly. 
This  is  due  to  ignorance  m  regard  to  the  proper  methods  of  infant-feed- 
ing and  inability  to  procure  what  Ihc  cliild  rc<|uircn,  esiH'cially  pure 
cow's  milk.  A  country  infant  may  be  neglected  in  many  respects,  and  is 
often  badly  fed;  but  it  hns  ])lenty  uf  pure  air,  and  usually  thrives.  In 
the  city,  as  long  as  an  infant  has  a  pb^utiful  supply  of  g<)<»d  breast-milk 
it  continues  to  do  well  in  most  instances^  in  spite  of  the  fact  that  its 
surroundings  arc  bad.  When  there  an»  not  only  bad  feeding  and  un- 
healthful  surnmndings,  but  also  an  inherited  constitnlioiial  vi^v,  we 
have  all  the  factors  required  to  produce  marasmus  in  its  most  marked 
form.  The  odds  are  so  against  the  infant  that  its  feeble  spark  of  vitnl- 
ity  llickers  for  a  few  months  only  and  gnidually  goes  out. 

Another  prominent  factor  in  the  pnuhirtion  of  marasmus  is  the  over- 
crowding of  infants  in  institutions.  Even  though  artiiicially  fed  after 
the  most  approved  methods,  T  have  seen  scores  of  infants  who  were 
plump  and  healthy  on  admission  lose  little  by  little,  until  at  the  end  of 
three  or  four  months  they  had  become  wasted  to  skeletons — hopeless 
cases  of  marasmus,  dying  of  some  mild  acute  illness,  such  as  an  attack  of 


indigestion  or  bronchitis,  the  essential  cause,  however,  being  maraamus. 
The  common  mistake  i&  that  of  placing  too  many  children  in  one  ward, 

Bwith  no  chance  of  obtaininj^  a  proper  amount  of  fresh  air.  No  house- 
plant  is  more  delicate  or  sensitive  to  ita  surroundings  than  an  infant 
during  the  first  few  months  of  life. 

P  Lesions. — The  post-mortem  flmlings  in  cases  of  marasmus  are  ex- 
ceedingly unsatisfactory,  and  throw  Jitlle  if  any  liglit  upon  the  disease. 
Every  now  and  then  general  tuberculosis  is  discovered  in  patients  dying 
apparently  of  marasmus,  the  existence  of  which  was  not  previously 
suspected.  An  occasional  lesion  is  fatty  liver.  This  may  lead  to  such 
enlargement  of  the  organ  that  its  weight  is  increased  by  one  half.  Both 
to  the  naked  eye  and  under  the  microscope  the  usual  changes  of  fatty 
infiltration  are  present,  often  to  an  extreme  degree.  In  the  past  too 
much  has  doubtless  been  made  of  this  condition  of  the  liver  in  maras- 

(mus.  From  figures  given  elsewhere  (see  article  on  Fatty  Liver),  it  will 
be  observed  that  the  lesion  is  not  more  frequent  in  this  condition  than 
in  infants  dying  from  other  diseases.  The  most  marked  examples  are 
seen  in  cases  of  marasmus  which  have  lasted  for  seven  or  eight  months. 
Its  exact  relation  to  the  condition  of  wasting  has  not  yet  been  deter- 
mined. 

With  these  exceptions  the  autopsies  show  nothing  striking,  and 
have  had  the  opportunity  to  make  at  least  two  hundred  of  them.    The 
lesions  usually  found  are  the  following:  The  brain  is  commonly  anaemic, 
with  dark  fluid  blood  in  the  sinuses,  marantic  thrombi  being  rare.     A 

KLrip  of  hypostatic  pneumonia,  from  one  to  two  inches  wide,  may  be 
?en  along  the  posterior  border  of  both  lungs,  involving  the  lung  to  the 
epth  of  half  an  inch,  or  less.     In  the  younger  infants  there  are  fre- 
quently areas  of  atelectasis  in  the  lower  lobes.    Tlie  pleura  is  almost 
invariably  normal.    The  heart  is  pale,  with  perhaps  a  slight  increase  in 
the  [)encardial  fluid.    The  spleen  and  kidneys  are  pale,  but  otherwise 
^korrnal.    The  stomach  may  be  dilated;  the  mucous  membrane  is  usually 
^B|Rile,  often  coated  with  tenacious  mucus.    The  intestines  contain  undi- 
^Kested  food,  sometimes  mucus.     The  solitary  follicles  of  the  colon  and 
^K|^Il  intestine,  and  sometimes  Peyer's  patches,  are  slightly  enlarged, 
^^ftiB  mucous  membrane  in  other  respects  being  normal.    The  mesenteric 
glands  are  often  slightly  enlarged.    In  addition  to  the  above,  there  may 
jbe  evidence  of  some  recent  infection,  which  has  been  the  cause  of  death; 
there   may   be  acute  bronchitis,  broncho-pneumonia,  or  intestinal  ca- 
Urrh. 

The  al>ove  lesions  represent  what  has  been  found  in  the  great  ma- 
jority of  the  oises,  and  very  disappointing  they  are  to  one  who  sees  them 
for  the  first  time.    Nor  does  the  microscopical  examination  of  the  organs 
row  anv  light  upon  these  cases.    I  have  personally  examined  with  care 
le  stomach  and  intestines  of  more  than  a  dozen  cases,  several  of  them 
17 


:  tt  puUi'iil  iu  thu  Uabiea'  Uui)|iiul,  Wn  iiiunllis  old,  weight  elx  pounds, 
Wctglit  at  birth  rvported  to  hove  been  nine  pounds. 

The  true  pathology  of  marasmuB  seema  to  mc  to  be  a  failure  of  as- 
Biruilation,  owing  to  imjwrfi^ct  digestion,  improper  food,  unhygienic 
surrounding?,  or  feeble  constitution.  As  a  result,  there  is  a  progrcBsive 
loss  in  weitrht,  ft'pble  circulation,  imperfpct  lung  expansion,  imperfect 
oxidation  of  the  blond,  lowered  body  tempprature,  and,  finally,  a  deteri- 
oration of  tlu'  blood  itself.  Each  of  these  streets  becomes  in  turn  a  cause 
aggravating  all  the  others,  continuing  until  a  condition  is  reached  which 


MARASMUS. 


241 


is  incompatible  with  life,  for  resistance  becomes  so  feeble  that  the  slight- 
est functional  disturbance  proves  fatal. 

Sjrmptoms. — The  general  history  of  these  cases  is  strikingly  uniform. 
The  following  is  the  story  most  frequently  told  at  the  hospital:  "At 
birth  the  baby  was  plump  and  well  nourished,  and  continueil  to  thrive  for 
a  month  or  six  weeks  while  the  mother  was  nursing  it ;  at  the  eud  of  that 
period,  circumstances  made  weaning  necessary.  From  that  time  the 
child  ceased  to  thrive.  It  began  to  lose  weight  and  strength,  at  first 
slowly,  then  rapidly,  in  spite  of  the  fact  that  every  known  form  of  in- 
fant-food was  tried.'*  As  a  last  resort  the  child,  wasted  to  a  skele- 
ton, is  brought  to  the  hospital. 

The  most  constant  symptom  is  a  steady  loss  in  weight.  The  general 
appearance  of  these  patients  is  characteristic.  They  have  an  old  look; 
the  skin  is  wrinkled,  has  lost  its  tone,  and  hangs  in  folds  upon  the  ex- 
tremities (Fig.  41).  The  legs  are  like  drumsticks;  the  alxlomen  is 
prominent;  the  temples  are  hoiJow ;  the  foutuiicl  is  sunken;  the  eyes 
large ;  the  features  sharp ;  and  the  hands  resemble  bird-claws.  Often  the 
children  are  reduced  literally  to  skin  and  bones.  Anjeniia  is  a  very 
marked  and  almost  a  eouHtant  symptum,  the  amount  of  haemoglobin 
being  frequently  reduced  to  30  per  cent,  and  in  one  of  my  cases  to  18 
per  cent.  Anaemic  heart-murmurs  are  frequently  heard.  The  t>ody 
temperature  is  usually  subnormal,  unless  artificial  lieat  is  used.  A 
rectal  temperature  of  95°  or  06°  l**.  is  ver)'  common,  and  one  of  93" 
or  94°  F.  is  occasionally  seen.  In  addition  to  the  pallor  of  the 
face,  there  may  be  a  leaden  hue  due  to  congenital  or  acquired  atelec- 
tasis. A  frequent  symptom  is  general  cedema,  depending  upon  the 
abnormal  condition  of  the  blood  or  blood-vessels.  The  first  thing 
which  calls  attention  to  this  is  often  an  unexpected  gain  in  weight. 
The  oedema  may  increase  until  the  cellular  tissue  of  the  whole  body  is 
affected.  I  have  never,  however,  seen  etfusions  into  the  large  cavities. 
(Edema  is  usually  associated  with  marked  ansemia,  and  is  generally  a 
grave  symptom.  The  stools  are  sometimes  normal,  but  usually  contain 
undigested  food,  and  are  large  in  proportion  to  the  amount  of  food 
taken.  No  matter  how  carefully  fed,  these  patients  are  easily  upset. 
Now  and  then  mucus  is  seen  in  the  stools,  but  this  is  not  a  constant  nor 
a  marked  feature.  Vomiting  is  excited  from  the  slightest  cause,  and 
often  food  is  regurgitated  almost  as  soon  as  swallowed.  The  appetite, 
in  a  severe  case,  is  almost  entirely  lost;  children  refuse  to  take  food 
from  the  bottle  or  spoon,  and  unless  fed  by  gavage  they  die  of  inanition. 
In  the  earlier  cases  there  may  be  an  unnatural  hunger,  so  that  the  chil- 
dren cry  much  of  the  time,  and  are  relieved  only  when  the  bottle  is 
given. 

The  complications  are  thrush,  erythema  of  the  buttocks,  and  bed- 
■orea,  sometimes  over  the  sacrum  and  heels^  but  most  frequently  upon 
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the  occiput.  Occasionally  there  is  seen  a  reflex  spasm  of  the  muscles  of 
the  necky  producing  a  marked  opisthotonus,,  which  may  last  for  several 
days  or  weeks. 

The  course  of  the  disease  in  most  cases  is  steadily  downward.  It  may 
be  cut  short  at  any  time  by  acute  disease.  Frequently  thc^e  infants  die 
suddenly  when  apparently  they  have  been  as  well  as  for  several  weeks. 
In  many  instances  the  autopsy  reveals  no  explanation  of  the  sudden 
death ;  but  in  other  cases  it  may  be  due  to  the  regurgitation  of  food, 
and  its  a.spiration  into  the  larynx,  the  patient  being  too  weak  to 
cough.  Rarely,  death  occurs  from  convulsions.  In  summer,  these  chil- 
dren wilt  with  the  first  days  of  very  hot  weather,  and  die  often  in  a 
few  hours  from  a  slight  functional  derangement  of  the  stomach  and 
bowels. 

Diagnosis. — No  sharp  line  can  be  drawn  between  marasmus  and  mal- 
nutrition. In  the  wasting  which  follows  chronic  disease  of  the  stomach 
and  intestines  there  is  usually  a  history  of  an  antecedent  acute  attack. 
The  chief  difficulty  in  the  diagnosis  of  marasmus  is  to  exclude  tubercu- 
losis. In  some  cases  a  differential  diagnosis  is  impossible  during  life. 
Not  infrequently  tuberculosis  is  found  at  autopsy,  even  in  infants  of  a 
few  months,  in  whom  there  have  been  no  symptoms  except  those  of 
marasmus.  Even  when  signs  in  the  lungs  are  present,  if  situated  pos- 
teriorly, they  may  be  due  either  to  tuberculosis  or  to  the  hypostatic 
pneumonia  which  is  present.  Signs  in  front  are  more  significant;  and 
consolidation  anteriorly  makes  tuberculosis  almost  certain.  In  simple 
wasting  there  is  often  a  history  that  the  child  was  in  splendid  condi- 
tion at  birth,  and  continued  so  until  it  was  weaned,  from  which  dat« 
it  had  gone  down  steadily.  In  tulierculosis  no  such  definite  cause  may 
be  present;  the  children  are  often  very  delicate  from  birth.  Simple 
wasting  is  bo  much  more  common  that  the  chances  are  always  in  its 
favour. 

Frognosit. — This  depends  on  the  age  of  the  infant  and  the  extent 
and  duration  of  the  disease.  If  the  child  is  over  eight  months  old,  the 
chances  of  recovery  are  much  better  than  in  one  under  four  montlis,  for 
the  fact  that  it  has  lived  so  long  is  generally  evidence  of  pretty  strong 
vitality.  Very  young  infants  are  always  difficult  subjects  to  deal  with. 
They  go  down  more  rapidly,  and  build  up  more  elowly  than  those  who 
are  older.  In  most  other  circumstances  the  prognosis  is  much  worse 
in  cases  of  long  duration.  In  a  given  rase  much  depends  upon  whether 
everything  possible  can  be  done  for  the  child :  whether  a  wet-nurse  can 
be  secured  or  artificial  feeding  done  in  the  best  manner,  and  whether  the 
patient  can  have  the  benefit  of  the  best  surroundings,  in  the  country  in 
summer  and  in  winter  a  warm  climate  where  it  can  be  kept  out  of  doors 
the  greater  part  of  the  time.  In  institutions  cases  under  four  months  old 
are  usually  hopeless.    Of  those  over  eight  months  quite  a  proportion  can 
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be  saved  by  proper  treatment,  even  though  the  body-weight  is  reduced  to 
it  or  nine  puunJs.  When  recovery  occurs  it  may  be  complete,  and 
the  child  at  three  years  may  be  as  vigorous  as  any  child  of  its  age.  All 
these  statements  refer  only  to  cases  of  simple  marasmus.  The  presence 
of  organic  disease  puts  the  case  Into  another  category. 

Treatment. — The  most  important  is  that  which  relates  to  prophy- 
laxis. This,  for  large  cities,  may  be  summed  up  in  a  single  sentence; 
Give  the  poor  the  opportunity  to  obtain  pure  cow's  milk  and  teach 
them  how  tn  feed  it  to  young  infants,  and  at  the  same  time  give  ample 
opportunities  for  obtaining  fresh  air.  In  institutions  the  most  impor- 
tant thing  is  to  give  adequate  air-space  for  each  child.  Often  only  four 
or  five  hundred  cubic  feet  arc  allowed,  when  one  thousand  are  necessary, 
even  with  the  best  ventilation.  Children  should  be  changed  from  one 
apartment  to  another  and  opportunity  given  for  thorough  airing,  and 
there  should  be  perfect  ventilation,  not  only  in  the  daytime  but  at 
night. 

As  far  as  possible,  wet-nurses  should  be  obtained  if  the  infants  are 
under  four  months  old.  For  these  very  young  patients  success  by  arti- 
ficial feeding  is  generally  impossible.  With  those  of  six  months  or  over, 
good  artificial  feeding  is  very  frequently  successful.  In  modifying  cow's 
milk  for  these  cases  the  formulas  most  likely  to  agree  are  those  with  low 
fat,  low  protcids — partially  peptonized  in  many  cases — and  relatively 
high  sugar.  Further  suggestions  will  be  found  in  the  chapter  on  Feed- 
ing in  Ditlicult  Cases.  In  institutions  we  seldom  succeed  without  wet- 
nuraea. 

For  verj'  young  infants,  with  a  temperature  which  is  habitually  sub- 
normal, the  incubator  may  be  used.  If  this  is  imj><>ssible,  children 
should  be  rubbed  with  oil^  rolled  in  cotton,  and  surrounded  with  hot- 
iter  bags  or  bottles.  The  general  management  should  be  much  the 
le  as  described  in  the  chapter  on  Malnutrition.  At  least  once  every 
' — by  means  of  spanking,  mild  flagellation,  or,  better,  by  the  alternate 
use  of  the  hot  and  cold  baths — children  should  be  made  to  cry  vigorously, 
in  order  to  insure  proper  expansion  of  the  lungs.  They  require  no 
drugs,  but  a  great  deal  of  careful  nursing. 
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CHAPTER  TL 
DISMASM3  DV£  TO  FAVLTT  SfTTMITlOS. 

Ths  diseaaea  doe  to  fftohj  nvtriuoii  aie  mnnenms.  Thexe  axe  tvo^ 
iMyvereTy  which  hare  bees  ao  clearly  dMyvn  to  ohginate  in  this  wmj  that 
th«j  maj  be  pat  in  a  claw  bj  thensetrcs.  These  are  scorfantiis  and 
ridcetd.  The  prerailing  opinion  of  the  n^diad  profession  is  that  both 
of  these  are  essentially  "food-diseases."  The  purpose  of  CMKsiderii:^ 
them  in  connection  with  the  distorfaanoes  of  nutrition  is  td  emphasin 
this  relationship. 

SCORBUTUS  CSCURVT). 

Scorbatns  is  a  constitutional  disease,  dne  to  some  prolonged  error  in 
diet.  It  is  characterized  by  spongy,  bleeding  gams,  swellings  and  ecdiy- 
moses  about  the  joints,  especially  the  knee  and  ankle,  hsmonfaages  from 
the  nose,  and  occasionally  from  other  mocoos  membranes,  extreme  hy- 
persesthesia,  and  often  pseudo-paralysis  of  the  lower  extremities.  Added 
to  these  local  symptoms  there  is  usually  a  general  rarfiexia  with  mailed 
amemia.  While  scorbutus  and  rickets  are  very  frequently  associated, 
they  are  not  necessarily  connected,  and  can  hardly  be  considered  as  dif- 
ferent forms  of  the  same  disease ;  although  cases  of  scorbutus  hare  been 
described  in  older  writings  under  the  title  of  Acute  Rickets.  In  Qer^ 
many  it  is  known  as  Barlow's  disease. 

For  the  statistical  matter  here  presented  I  am  indebted  to  the  report 
of  the  American  Psdiatric  Society's  CoUectire  Investigation  of  Infantile 
Scurvy  in  1898,  embracing  379  cases,  reported  by  138  observers.  Of 
these,  31  cases  were  from  my  own  practice. 

Etiolo^. — Age  is  an  important  factor;  more  than  four-fifths  of  the 
oases  occur  between  the  sixth  and  the  fifteenth  months,  and  half  of 
them  between  the  neventh  and  the  tenth  months.  Scurvy  has  been  seen 
in  infants  under  a  month  old.  The  great  majority  of  the  cases  reported 
have  been  observed  in  private  practice,  often  in  the  best  surroundings. 
Previous  discaflc  is  not  a  factor  of  much  importance.  Most  of  the  chil- 
dren attacked  have  been  in  good  health  up  to  the  development  of 
scurvy.  In  about  one-fourth  of  the  number  some  previous  derangement 
of  the  digestive  tract  has  existed. 

The  only  etiological  factor  yet  known  to  bear  any  constant  relation 
to  the  production  of  scurvy  is  diet.  The  important  facts  regarding 
the  previous  diet  brought  out  by  the  Society's  investigation  are  as 
follows: 
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PreTious  food 


Brcoftt-nvitlc in 

Raw  cow's  milk " 

Pa8t«unz«d  milk " 

Condensed  milk '* 

Sterilized  milk ,    " 

Proprietary  infant-foods  " 


IS  cum;  Alone  in  10. 

5    "  "     "    4, 

SO    "  "     "  16. 

60    "  "     *•  32. 

107    "  "      "  68. 

214  cases. 


This  table  shows  that  while  scurvy  may  occasionally  develop  with 
almost  any  variety  of  food,  three  stand  out  prominently — viz.,  pro- 
prietar)'  infant-foods,  condensed  milk,  and  sterilized  milk.  In  all  of 
these  it  would  appear  that  something  needed  for  normal  healthy  nutri- 
tion is  wanting.  Scurvy  is  not  likely  to  follow  unless  an  improper  diet 
is  continued  for  a  long  period,  usually  several  months.  In  some  in- 
stances where  it  developed  in  nursing  infants,  the  nurse's  milk  has  been 
examined  and  found  totally  inadequate  to  the  needs  of  nutrition,  many 
of  the  children  having  exhibited  serious  disturbances  of  nutrition  before 
any  signs  of  scurvy  appeared. 

In  several  of  the  cases  reported  as  occurring  with  a  diet  of  raw  or 
pasteurized  milk  it  is  certain  that  the  rnilk  formula  used  was  at  fault, 
the  most  common  condition  being  low  proteids.  Several  cases  have  come 
under  my  personal  observation  where  children  had  been  kept  for  four  or 
five  months  upon  jwrcentages  which  should  have  Ix^en  continued  only  a 
few  weeks.  However,  I  have  seen  at  least  three  cases  of  scurvy  which 
developed  while  taking  pasteurized  milk  where  no  such  explanation  was 
possible,  and  tlie  heating  (167**  F.  for  thirty  minutes)  seemed  to  be  the 
cause.  The  number  of  cases  occurring  while  upon  a  diet  of  sterilized 
milk  (usually  heated  to  212°  F.  for  one  hour)  is  so  large  that  we  are 
driven  to  the  conclusion  that  the  heating  nione  was  the  cause^  especially 
since  prompt  recovery  has  frequently  followed  when  no  other  change  was 
made  than  to  discontinue  the  heating.  These  facta  show  that  steril- 
ized milk  should  always  be  prescribed  with  caution,  its  effects  watched, 
and  patients  warned  of  its  possible  danger;  it  should  not  be  continued 
as  the  sole  diet  for  long  periods. 

No  one  fact  in  the  etioh)gy  of  scurvy  is  better  established  than  its 
development  after  the  prolonged  use  of  condensed  milk  or  the  proprie- 
tary infant-foods.  In  this  respect,  as  with  reference  to  sterilized  milk, 
my  personal  experience,  including  now  upward  of  sixty  cases  of  scurvy, 
coincides  with  the  findings  of  the  Society's  report. 

While  it  may  be  regarded  as  established  that  the  cause  of  scurvy  is 
dietetic,  no  single  dietetic  error  can  be  held  responsible  for  the  disease. 
At  present  it  seems  impossible  to  go  further  than  to  say  that  something 
neowsary  to  normal  nutrition  is  lacking  in  the  food.  None  of  the  the- 
ories yet  advanced  in  explanation  of  how  diet  causes  scun'y  is  wholly 
satisfactory. 

Lesions. — The  most  marked  effects  of  scurvy  are  seen  in  the  bones, 
btood-vesselSy  and  the  blood.    The  number  of  recorded  autopsies  is  not 


»HI 


KUTEITION. 


>vt   hu>iv\  oulv   six  hv\n^  included   in  the   Society's  report.     I  have 
iii,S'*v'l(   h«hil  tho  0]>{>ortuuity  uf  uiukiug  exaiuiiiations  m  three  cuses. 
Tlio  rtmlin^  «rv  ix'inarkublv  uniform,  but  represent,  of  course,  the  cx- 
livmo  n^uit^  of  the  dUcase.    The  most  striking  lesion  is  subperiosteal 
ImMiuurha^v.  which  is  practically  constant  and  may  occur  almost  any 
whviv  iu  X\wi  UkIv.  but  affects  chiefly  the  bones  of  the  lower  extremities 
it  in  oftt^u  very  extensive,  and  may  reach  from  the  knee  to  the  greaij 
(liVi'hautt^r,  or  from  the  ankle  nearly  to  the  knee.    Extravasations  may] 
hUo  \h>  found  botwcou  the  muscles,  and  blond  may  infiltrate  the  cellular] 
ti«HUu  ill  the  neighbourhood  of  the  joints.    Besides  these  lesions  result-] 
iiiK  twnw  hu'uuirrhagic  periostitis  the  bone  itself  may  be  affected.    Sepa- 
luUt»u  vkf  iho  epiphyses  from  the  shaft  of  some  of  the  long  bones,  gen-j 
vmlly  at  liio  lower  end  of  the  femur  or  lower  end  of  the  tibia,  is  found 
ill  uiomI  of  the  fatal  eases.    Notwithstanding  the  serious  lesions  near 
Iho  Urgt^  jointi*,  the  joints  themselves  are  usually  normal. 

Thi*  nnnuto  U^ne  changes  are  very  similar  to  those  of  rickets.    But 
\\\\>X'i>  im«  aUo  differences  of  importance.  The  disposition  to  hsemorrhage, 
tthirli  \*  aUogi'ther  the  most  chanicteristio  feature  of  scurvy,  is  entirely 
WMiitiitg  III  rickets.    The  visceral  lesions  arc  inconstant.     Those  mostj 
fnM|Ut)ii(ly  found  are  small  haemorrhages  beneath  the  pleura,  pericardl- 
UIK,  Hiiil  porilonirum.  sometimes  into  the  various  organs,  also  bronchi 
|inrnmomu,  and  nephritis.     There  may  be  small  extravasations  found, 
\t|u>u  Ihu  •urfaii)  of  any  of  the  mucous  membranes.    The  alterations  in 
\\\v  blood  VOMttcIs  aro  undoubtedly  an  important  factor  in  bringing  about' 
»he  di-lMmihon  to  luemorrhage,  but  as  yet  they  have  been  very  imper- 
f»M  1 1^  tttudliMJ,    The  i-hanges  in  the  blood,  in  the  gums,  and  the  lesions  of 
lhi>  -kiu  will  bo  ctuisidered  with  the  symptoms. 

|lymi»lomi.--In  most  cases  a  period  of  indisposition,  fretfulnesa, 
|iallui,  ami  fulling  nutrition  precedes  the  local  symptoms,  but  usually 
hiiiiletiutati  of  the  logs  is  the  lirst  symptom  noticed.  In  the  beginning, 
Ihu  u  (kmhrIouuI  and  so  slight  as  to  cause  the  infant  to  cry  only 
\i\\M\\  humlllng.  linter  it  becomes  almost  constant  and  is  very  acute. 
Al  Wvi  thin  i»on*iit'HS  is  not  very  definitely  localized,  but  is-generally 
miint  iMHrked  about  the  knees  and  ankles.  Some  swelling  may  be  no- 
thvd,  orioii  Juii*  nUive  the  ankle-joints.  Coincident  with  these  may  be 
HMtih  iho  HuiiiKe*  in  the  mouth.  The  gums  are  of  a  deep  purplish  colour, 
»Wt(Ui*ii»  purliculurly  ii!M>ut  the  upper  central  incisors,  and  may  quite 
«Hiv«ir  lhi<  (t'clh,  'I'hev  bleed  from  the  slightest  rubbing,  and  sometimeB 
fti«imUiM'o\iNly,  The  child  becomes  fretful  and  cross,  sleeps  badly,  losee- 
hnilouri  wuliiht,  itnd  appetite.  It  may  become  quite  cachectic  in  appear- 
Miuo  All  llutun  symp^**"'^  come  on  gradually,  often  with  periods  of  a 
frv*  dHV«  ii»  which  apparent  improvement  is  seen.  Sometimes  they  may 
ttonlinuo  for  nMverul  weeks  without  making  any  perceptible  impression 
U|MMi  till'  rhihrft  pi^viously  good  condition. 
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If  the  disease  is  recognised,  and  projwr  treatment  instituted,  rapid 
injpravement  follows,  with  t-'omplete  and  permanent  recovery.  If  not 
recognised,  and  the  faulty  diet  is  oontimied,  the  disease  advances  to  the 
more  severe  form.  The  tenderness  of  the  legs  becomes  exquisite,  so  that 
any  movement  or  even  the  slighteiit  touch  causes  the  child  to  scream 
with  pain  or  a|»prf*ht'nsion.  The  legs  often  lie  motinntesrJ,  and  no  vol- 
untar}-  movement  can  be  excited  by  any  means.  Paralysis  is  often  sus- 
pected. The  disability  is  chiefly  owing  to  the  extreme  pain  which  mo- 
tion provokes,  but  may  depend  upon  epiphyseal  separation.  Small 
ccchymoses  are  frefpiently  seen  about  any  of  the  hirge  joints,  resembling 
the  ordinary  **  black-and-blue  '^  spots,  and  these  often  confirm  the  opin- 
ion previously  formed  that  the  cliild  has  met  with  some  accident.  The 
swelling  near  the  joints;,  particularly  th**  knee,  may  be  so  great  that  the 
limb  is  nearly  twice  the  siite  of  its  fellow.  The  mouth  symptoms  are 
usually  striking.  In  addition  to  spongy,  KwoUeu,  blei-dnig  gums,  dark 
purplish  bags  may  be  seen  over  teeth  not  yet  through.  There  may  be 
bleeding  from  the  roof  of  the  mouth  or  from  the  pharynx.  The  pain  is 
sometimes  so  severe  as  seriously  to  interfere  with  taking  food;  there  is 
moderate  though  rarely  extreme  salivation.  Blood  may  he  vomited  or 
passed  with  the  fjeces  or  the  urine.  In  the  severe  eases  the  stools 
are  rarely  normal,  more  or  less  catarrhal  colitis  usually  being  present. 
The  general  condition  is  one  of  grave  ansmia,  accompanied  by  a 
marked  cachexia  and  progressive  wasting.  The  child  cries  almost  con- 
stantly, sleeps  little,  and  is  truly  a  pitiable  object.  Slight  fever  is  often 
present  during  the  last  few  weeks.  Unless  recognised  and  the  cause 
removed,  the  condition  grows  steadily  worse,  the  symptoms  continuing 
until  death  occurs  either  by  a  slow  asthenia,  suddenly  from  heart  failure, 
or  from  some  intercurrent  disease,  such  as  broncho-pneumonia  or  acute 
gastro-enteritis.  The  duration  of  the  illness  in  the  ffital  cases  is  from 
two  to  four  months. 

The  onset  is  gradual  in  the  great  majority  of  the  cases,  the  earUeat 
symptoms  noticed  in  the  order  of  frequency  being  pain  and  tenderness 
of  the  legs,  soreness  and  R[>ongines8  of  the  gums,  disability,  anemia, 
cutaneous  haemorrhages,  and  very  rarely  hapmaturia. 

Pain  and  tendeniess  are  very  prominent,  being  noted  in  95  per  cent 
of  the  Society's  cases;  in  the  majority  they  were  present  only  on  motion 

handhng.     The  location  of  the  pain  and  tenderness  in  184  cases  was 

follows:  Lower  extremities  alone,  133;  upper  extremities  alone,  2; 
lower  and  upper,  42;  lower  and  tnink,  7.  In  all  but  two  cases,  there- 
fore, the  lower  extremities  were  affected,  the  lower  part  of  the  thigh 
and  the  leg  just  above  the  ankle  being  the  usual  seat. 

Disability,  or  pseudo-paralysis,  is  a  very  common  symptom,  and  in 
11  severe  cases  a  constant  one.  It  exists  in  var>'ing  degrees  from  the 
ight  disinclination  to  use  the  Limb  to  complete  helplessness.  In  many 
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ProtTBfkm  of  the  eTeball  Is  present  in  aboot  10  per  cent  of  the 
cases;  an  extrenuf  exopbthalniits  is  sometimes  seen,  and  is  dne  tu  orbital 
iMnwonh^e, 

The  gnms  are  effected  in  nearlj  all  cases,  the  exceptions  being  those 
racognised  and  treated  early.  Hsnnorrfaage  occars  in  about  one^ialf  the 
cases^  and  frcquentlj  there  U  alceration  not  unlike  that  of  a  mercarial 
stomatitis.  It  is  rather  curioufi  that,  though  the  lover  teeth  are  cut  first, 
the  upper  gum  is  almotit  alwaja  most  affected,  and  in  the  milder  cases 
Ufloally  ulone  involved.  Of  45  cases  in  which  no  teeth  had  been  <Tut,  the 
gunut  were  affi-cted  in  2^  and  normal  in  21.  This  Is  sufficient  to  dis- 
prove the  old  opinion  that  the  gutns  are  affected  onlj  when  teeth  hare 
appeared.  The  serere  iDflainmation  and  ulceration  sometimes  seen 
•cem  to  be  the  result  of  secondary  infection. 

Ilsmorriiage-s  beneath  the  skin  are  present  in  about  half  the  cases. 
They  are  rarely  extensive,  usually  multiple^  and  their  location  is  no 
douht  often  determined  by  a  slight  traumatism.  Hemorrhages  from 
the  iiiucou*  membranes  arc  not  quite  so  frequent.  There  may  be  bleed- 
ing from  the  gunis,  iiose,  bowels,  kidneys,  and  rarely  from  the  stomach. 
Hft'Tnorrhagcs  in  mo«t  cases  are  frequently  repeated,  but  seldom  profuse. 

Kpiphyfeal  separation  is  seen  only  in  very  severe  cases.  It  is  nearly 
slwayH  cither  of  the  lower  epiphysis  of  the  femur  or  the  tibia,  and  is 
often  bilateral.  The  separation  is  usually  caused  by  some  slight  injury, 
the  condition  of  the  Ixme  predisposing  to  this  occurrence.  In  a  ease  of 
my  own  which  rcoovored.  rapid  union  occurred  under  anti-scorbutic  treat- 
ment. 

AniiMiiin  is  slight  in  the  early  stage,  but  steadily  increases  as  the 
diiMfiiHe  [irc»grc**sc«.  Blood  examinationH  show  great  reduction  of  the 
hwmoglobin,  Hometimos  to  35  or  40  per  cent;  also  in  nearly  all  cases  a 
proportionate  reduction  of  the  red  cells.  Leucocytosis  and  poikilocytosis 
may  be  pronent. 

The  urine  contaiTm  ftllminin  in  one-fourth  of  the  cases ;  in  nearly  half 
of  thos(!  containing  nllnimin  casts  also  are  found.  In  rare  cases  haema- 
turio  has  U'en  the  iiv^^i  symptom  noticed;  usually,  however,  it  occurs 
later,  and  is  seen  in  about  5  per  cent  of  the  patients. 
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Evidences  of  gpnoral  mnlnutrition  are  present  in  nil  advanced  cases, 
var)'ing,  of  course,  greatly  in  degree.  In  a  few  infants  under  my  own 
observation  the  weight,  colour,  and  general  appearance  of  health  have 
continued  in  npite  of  very  decided  local  symptoms.  In  most  of  them 
the  impaired  nutrition  is  shi)wn  by  loas  of  appetite,  occasional  attacks  of 
vomiting,  and  still  more  frequently  by  derangements  of  the  bowels,  which 
vary  from  slight  indigestion  to  a  serious  catarrhal  condition  of  both 
small  and  largo  intestine.  It  is  with  the  latter  that  the  discharge  of 
blood  is  usually  seen. 

Association  with  Bickets. — In  the  Society's  invcBtigation  great  pains 
were  t-aken  to  obtain  definite  and  accurate  data  regarding  this.  Of 
the  cases,  340  in  number,  in  which  this  point  was  noted,  symptoms  of 
ricketB  were  present  in  152,  or  -15  per  cent;  these  symptuniB  were  re- 
corded as  slight  in  72;  marked  in  G4 ;  and  not  specified  in  16.  In  the 
remainder  of  the  cases,  55  per  cent,  it  is  definitely  stated  that  symptoms 
of  rickets  were  absent.  It  is  also  stated  tliat  in  50  of  the  patients  which 
were  rachitic,  the  rickets  antedated  the  development  of  the  scurvy. 
From  these  facts  it  would  seem  to  be  pretty  well  established  that 
though  rickets  and  scuny  have  points  of  resemblance,  such  as  the  age 
when  they  are  seen,  bony  changes,  dependence  on  defective  nutrition, 
etc.,  they  can  not  be  regarded  as  different  forms  of  the  same  disease. 
The  two  most  striking  characteristics  of  scurvy — viz.,  tendency  to  haem- 
orrhages and  prompt  curability  by  fresh  food  and  fruit  juices — have  no 
counterpart  in  rickets.  However,  their  coexistence  in  the  same  patient 
is  of  common  occurrence. 

Diagnosis. — The  disease  with  which  infantile  scurvy  is  most  fre- 
quently confounded  is  rheumatism.  In  fully  four-fifths  of  the  cases 
which  have  come  to  my  own  notice  this  has  been  the  previous  diagnosis. 
The  extreme  rarity  of  rheumatism  under  one  year  should  always  make 
one  cautious ;  pain  and  tenderness  of  the  legs  only,  should,  in  an  infant, 
invariably  suggest  scurvy  rather  than  rheumatism.  The  extreme  disa- 
bility has  often  led  to  a  diagnosis  of  poliomyelitis,  but  here  again  the 
acute  tenderness  should  set  one  right.  Many  cases  of  scurvy  come 
into  the  hands  of  the  orthopaedic  surgeon  with  a  diagnosis  of  joint  or 
spinal  disease.  Where  the  swelling  was  mainly  of  one  limb  I  have  twice 
known  a  diagnosis  of  malignant  disease  to  be  made,  from  the  cachexia, 
the  shape  of  the  swelling,  the  discoloration,  and  the  pain.  I  have  known 
two  cases  to  be  operated  upon  by  eminent  surgeons,  once  with  a  diag- 
nosis of  sarcoma  and  once  of  ostitis  of  both  tibisp.  Not  until  the  sub- 
periosteal luemorrhages  and  epiphyseal  separation  were  discovered  was 
^_  the  nature  of  the  trouble  suspected. 
^H  The  diagnosis  of  scurvy  seldom  presents  any  difficulties  to  one  who 

F  has  once  seen  a  case.     No  one  need  err  if  the  essential  features  of  the 

disease  are  kept  in  mind:  the  extreme  soreness  of  the  legs,  spongy. 
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swollen  ^ms,  swelling  near  the  large  joints,  a  tendency  to  hiemor- 
rhages,  and  usually  a  history  of  the  prolonged  use  of  some  proprietary 
infant-food,  of  sterilized  or  condensed  milk.  If  any  doubt  eociats,  this 
will  be  removed  by  the  prompt  improvement  and  generally  rapid  cure 
following  an  anti-scorbutic  diet. 

Prognosis. — This  is  invariably  good  if  the  disease  is  recognised  early. 
Mo  patients  with  bymptoiuB  ao  seriouii  improve  with  Ruch  marvellous 
rapidity  as  do  the  great  majority  of  those  with  scurvy  under  proper 
management.  The  figures  of  the  Society's  report  on  this  jnjint  are 
interesting.  The  average  duration  of  the  disease  before  treatment  was 
begun  in  over  three  hundred  cases  was  somewhat  over  three  weeks.  In 
80  per  cent  striking  imi^rovenient  M'as  noticed  during  the  firnt  week  of 
Ireatmentj  uud  in  lO  per  cunt  within  ihrt-e  days.  Over  Iwo-thirda  of 
these  cases  were  well  within  three  weeks,  and  nearly  one-third  within. 
one  week,  after  the  beginning  of  treatment. 

It  is  only  when  the  disease  is  of  long  standing,  when  the  malnutri- 
tion is  severe,  or  when  serious  complications,  usually  involving  the 
digestive  tract,  are  present  that  the  symptoms  persist  and  the  ia^uc 
becomes  doubtful.  It  is  diilicult  to  tell  what  the  exact  mortality  of 
scurvy  is.  Any  case  allowed  to  go  on  may  result  fatally.  The  younger 
the  infant  the  mare  likely  is  this  to  occur.  I  have  seen  three  deaths 
in  about  sixty  cases.  Barlow's  early  article  included  thirty-one  cases 
with  seven  deaths.  It  is  rare  thai  scurvy  leaves  any  permanent  effects. 
Recovery  is  not  only  rapid  hut  complete.  Relapses  are  extremely  rare 
and  have  been  observed  only  in  one  or  two  cases,  where  chronic  indiges- 
tion existed  of  so  extreme  a  character  that  pntper  fe<*ding  was  impossible. 
The  after-effects  are  usually  the  result  of  prolonged  malnutrition,  of 
which  the  attack  of  scurvy  was  only  one  manifestation. 

Treatment. — This  is  remarkaitly  simple — viz.,  to  dineontinue  all  pro- 
prietary foods,  condensed  milk  or  sterilized  milk,  and  to  substitute  a 
diet  of  fresh  cow's  milk,  modified  to  suit  the  child's  digestion.  With 
this  treatment  alone  improvement  will  soon  iKigin  and  complete  recov- 
ery follow.  However,  the  addition  of  fresh  fniit  juice  is  of  the  greatest 
value,  and  when  it  is  given  improvement  is  much  more  rapid.  Hence 
it  should  always  be  combined  with  the  change  in  diet.  Orange  juice  is 
possibly  to  be  preferred,  but  the  jnice  of  any  fresh  ripe  fruit  will  answer 
the  purpose.  From  half  an  ounce  to  four  oiuices  a  day  may  be  given, 
best  in  divided  doses,  given  about  one  hour  before  the  milk-feeding. 
The  only  really  difficult  cases  to  manage  are  those  in  which  the  general 
condition  approaches  one  of  marasmus,  or  when  scurvy  is  accompanied 
by  marked  gastric  or  intestinal  disturbance.  When  an  intestinal  catarrh 
is  present,  with  the  bowels  moving  five  or  six  times  a  day,  one  may  hesi- 
tate to  give  the  fruit  juice  for  fear  of  increasing  these  symptoms.  In 
a  number  of  instances  I  have  seen  intestinal  symptoms,  which  had  re- 
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8i«ted  ordinary  measures,  immediately  improved  by  the  fruit  juice,  thus 
establishing  their  intimate  eonneL'tion  with  the  scorbutic  condition. 

Other  things  of  value  are  fresh  beef  jui(^%  and  for  older  children 
fresh  vegetables,  especially  potato.  The  anaemia  and  malnutrition  call 
for  iron,  ct>d-hver  oil,  and  other  tonic*,  which  should  be  given  after 
active  symptoms  of  the  disease  have  disapiR'urcd,  Infants  with  scurvy 
should  be  handled  as  little  as  possible,  and  should  be  particularly  pro- 
tected against  exposure  in  their  extremely  susceptible  condition. 


RICKETS  (RACHITIS). 

Rickets  is  a  chronic  disease  of  nutrition.  While  the  only  important 
anatomical  changes  are  found  in  the  bones,  it  is  not  to  be  regurdod  as  a 
bone  disease ;  but  as  a  very  complex  pathological  process  which  affects  the 
bones,  muscles,  ligaments,  mucous  membranes,  and  nearly  all  the  organs 
of  the  body,  particularly  those  of  the  nervous  system.  It  occurs  especially 
between  the  ages  of  six  months  and  two  years.  It  is  not  common  in  the 
country,  but  is  exceedingly  frequent  in  most  large  cities.  While  not  a 
fatal  disease  p(fr  ne,  rickets  adds  very  greatly  to  the  danger  from  all  acute 
diseases  in  infancy,  and  even  to  some  degree  also  to  those  of  later  life. 
Under  proper  conditions  of  diet  and  hygiene  it  tends  to  spontaneous 
recovery. 

Etiology. — The  essential  cause  of  rickets  is  dietetic,  although  hygienio 
influences  play  a  very  important  rfilo  in  its  production.  While  it  seems 
to  bo  demonstrated  that  diet  alone  may  produce  rickets,  nevertheless  this 
condition  is  much  more  easily  produced  when  there  are  also  unfavourable 
hygienic  surroundings.  Rickets  is  not  common  in  nursing  children  un- 
less lactation  be  unduly  prolonged,*  as,  for  example,  where  nursing  is 
continued  for  fifteen  to  eighteen  months  without  other  food.  Arti- 
ficially-fed children  are  much  more  prone  to  the  disease,  especially  those 
who  are  badly  fed.  The  diet  in  these  cases  is  usually  very  deficient  in  fat, 
and  often  at  the  same  time  in  prot^ids,  while  it  contains  an  excess  of  car- 
bohydrates. It  is  somewhat  difficult  to  separate  the  effects  which  these 
different  conditions  produce.  It  appears,  liowever,  that  the  most  impor- 
tant factor  is  a  great  deficiency  in  fat.  Rickets  is  exceedingly  common  in 
children  reared  upon  the  proprietary  foods,  nearly  all  of  which  are  very 
low  in  fat  and  contain  an  excess  of  carbohydrates.  It  is  also  common  in 
children  who  are  reared  upon  sweetened  condensed  milk,  and  for  precisely 
the  same  reason.  When  both  fat  and  protcids  are  low,  rickets  is  moro 
liable  to  result  than  when  only  the  fat  is  deflcient 

*  An  cxcoption  to  this  Btatemcnt  mnst  be  made  in  the  cose  of  It&lian  and  Npjtto 
rliiltlrpn.  In  thU  class  an  o\i«eTvc^\  in  Xpw  Vnrk  it  U  very  common  to  see  miirked 
rickelA  iu  Ihobe  getting  nothing  but  the  brv«st. 
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Rvgienic  surroundings  aro  next  in  importance  to  diet.  Althongh,  as 
previously  stated,  rickets  is  essentially  a  disease  of  cities,  being  princi- 
pally seen  in  children  living  in  crowded  tenoinenta  where  the  effecta  of 
improper  fuod  are  most  strikingly  shown,  yet  even  here  the  disease  is  rare 
in  those  who  get  a  plentiful  supply  of  good  breast  milk. 

Auimnl  eTperiments. — Hland-Sutton  ex[>erimented,  in  the  Zoological 
Qanlens,  London^  upon  lion  whelps.  Those  which  were  weaned  early  and 
fed  solely  upon  raw  meat  invariably  became  extremely  rachitic.  Two 
young  cubs,  fed  upon  rice,  hiscuite,  and  raw  meat,  dietl  from  rickets. 
Two  young  monkeys,  upon  an  exclusively  vegetable  diet,  became  rachitic. 
To  the  young  lions  who  had  developed  rickets,  milk,  cod-liver  oil,  and 
pounded  bones  were  given  in  addition  to  the  meat,  and  in  three  mouths, 
although  the  hygienic  condition  of  the  animals  remained  unchanged,  all 
signs  of  rickets  had  disappeared,  Ouerin  produced  typical  rickets  in 
puppies  which  were  kept  upon  a  meat  diet  for  fotjr  or  five  months,  while 
others  of  the  same  litter,  which  were  suckled,  remained  in  good  health. 
Other  animal  experiments  by  various  observers  with  different  articles  of 
food  have  given  results  that  were  not  uniform.  It  seems,  however,  to  be 
pretty  positively  established,  that  withholding  milk  from  young  animals 
and  putting  them  upon  a  diet  of  meat,  vegetables,  or  etarches  is  sufficient 
to  produce  rickets,  and  that  the  earlier  this  is  done  the  more  certain  is 
the  restilt.  This  may  occur  apart  from  any  change  in  the  hygienic  sur- 
roundings. These  animal  experimenU  strengthen  the  opinion  al>ove 
given,  that  the  essential  canse  of  rickets  is  improjKjr  food,  and  that  the 
element  most  uniformly  lacking  is  fat. 

Disiribuiimi  of  rickets. — According  to  Palm,  the  disease  is  almost  un- 
known in  the  extreme  north — Oreenhind,  Iceland,  Norway,  and  Den- 
mark. It  is  also  very  rare  in  China,  Japan,  Greece,  Turkey,  and  the 
southern  portions  of  Italy  ami  Spain.  Its  greatest  frequency  is  in  the 
temperate  zone.  The  general  immunity  of  children  in  southern  latitudes 
appears  to  be  due  to  the  out-of-door  life,  and  the  almost  universal  custom 
of  maternal  nursing.  In  the  cities  of  America  no  race  is  exempt  from 
the  disease.  In  New  York  the  greatest  susceptibility  is  among  the  Negroes 
and  the  Italians.  Extreme  cases  of  rickets  are  almost  invariably  in  one 
of  these  nationalities.  It  is  cxceptionsl  to  see  in  a  dispensary  or  hospital 
a  child  of  either  of  these  races  who  does  not  show,  to  a  greater  or  less 
degree,  the  signs  of  rickets.  These  two  southern  races  seem  to  bear  very 
badly  the  climate  and  the  confined  life  of  the  northern  cities.  So  far  aa 
my  observations  are  concerned,  there  is  no  peculiarity  in  the  food  of  these 
people  which  explains  the  prevalence  of  rickets  among  them,  and  this 
must  be  attributed  to  a  race  peculiarity.  In  the  country,  the  immunity 
from  rickets  is  due  partly  to  the  more  prevalent  custom  of  maternal  nurs- 
ing, and  partly  to  the  better  surroundings ;  the  increased  resistance  of  the 
children  rendering  them  much  less  susceptible  to  the  influences  of  bad 
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feediriK  than  those  of  the  cities.  In  New  York  among  di8|)en8ary  and 
hoKpitul  pntients,  rickets  is  exceedingly  oomrnon,  und  is  seen  in  all  na- 
tionalities»  although  chiefiy  in  the  foreign  elements  of  the  population. 

Heredity. — There  is  no  evidence  that  rickets  is  a  hereditary  disease. 
Any  cachexia  in  the  parents,  hucIi  as  Hyphilis,  tuberculosis,  or  alcoholism, 
may,  however,  by  diminishing  the  child's  resistance,  be  a  predisposing 
cause  of  rickets.  The  later  children  in  a  family  are  more  likely  to  be 
affected  than  the  earlier  ones,  especially  when  the  interval  between  the 
pregnancies  has  been  short,  or  wliere  anything  else  has  caused  a  deterio- 
ration in  the  general  health  of  the  mother. 

Previous  disease. — Rickets  not  infrequently  develops  in  syphilitic 
chiftlren:  the  connection,  however,  seems  to  be  no  closer  thjin  with  any 
other  cachexia.  The  relation  of  rickets  to  other  diseases,  particularly 
to  those  of  the  digestive  tract,  is  very  much  less  intimate  than  one 
would  expect  Acute  diseases  of  the  Btomaeh  and  intestines  are  very 
frequently  followed  hy  marasmus,  but  only  exceptionally  by  marked 
rickets.  There  is  no  sufficient  ground  for  believing  that  rickets  exerts 
ftny  protective  influence  against  tuberculosis,  as  has  been  asserted.  In 
fact  the  thoracic  deformity  of  rickets  may  be  a  predisposing  cause  to 
tuberculosis. 

Uiekets  affects  both  sexes  with  equal  frequency.  The  symptoms  usu- 
ally manifest  themselves  between  the  sixth  and  fifteenth  months.  Con- 
genital and  late  rickets  will  be  considered  separately. 

Rickets  is  therefore  a  complex  disease  of  nutrition,  whoso  exact 
pathology  has  not  yet  been  definitely  settled.  It  is  more  difficult  to 
believe  that  the  general  nutritive  disturbances  are  the  result  of  the  bone 
cbauges,  than  to  regard  both  as  having  a  common  origin.  Kussowitz 
regards  the  bono  changes  as  inflammatory,  excited  by  the  presence  of 
some  irritant.  The  irritant  has  been  believed  by  many  to  be  lactic  acid, 
origiiuitiug  in  the  digestive  tract ;  but  the  evidence  in  support  of  this 
theory  is  not  conclusive.  It  is  very  doubtful  whether  the  process  is  as 
simple  as  the  formation  of  lactic  acid  in  the  intestine  and  its  circulation  in 
the  blood.  It  is,  however,  clear  that  it  is  something  which  interferes  with 
the  assimilation  of  the  lime  salts.  At  the  present  time,  the  disposition  is  to 
regard  rickets  as  a  disease  of  nutrition,  which  may  be  produced  in  animals 
by  certain  dietetic  changes.  In  infanta,  it  seems  to  be  settled  that  it  may 
be  prodnccd  by  similar  changes  in  diet,  aided  very  greatly,  however,  by 
nnhygienic  surroundings.  The  effect  of  these  abnormal  conditions  is 
shown  upon  the  whole  organism,  but  the  only  constant  and  regular  ana- 
tomical changes  are  in  the  bones.  These  osseous  lesions  resemble  those 
of  chronic  inflammation.  Precisely  how  the  dietetic  and  other  causes 
produce  the  bone  changes  is  still  a  matter  of  speculation.  The  constancy 
iKine  changes  in  rickets  gives  it  a  place  as  an  essential  disease,  and  not 
;relv  a  form  of  malnutrition. 
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Lesions. — The  only  constant  and  characteristic  lesions  of  rickets  are 
found  in  the  bones.  It  is  still  a  matter  of  dispute  whether  these  hony 
changes  are  trt  Ix^  considered  as  iniiunsmatory.  or  sirnydy  as  the  result  of 
disordered  nutrition.  Disordered  nutrition  ami  rhronic  inllajumation 
are  closely  allied,  and  it  really  makes  but  little  dilfercnce  which  view  is 
taken.  Occurring  at  a  time  when  the  growLli  of  bone  is  so  rapid,  the 
effects  of  rickets  are  very  striking  and  very  serious. 

In  order  to  appreciate  how  the  bones  are  affected  by  rickets,  it  must  be 
renienihercd  that  tlie  long  bones  grow  in  length  by  the  production  of  bone 
in  the  cjirtilage  between  the  epiphysis  and  the  shaft;  that  the  shaft  grows 
in  thickness  by  the  production  of  bone  beneath  the  inner  layer  of  the 
periosteum;  and  that  the  medullary  canal  is  continually  increasing  in 
size  by  the  absorption  of  the  inner  layera  of  the  bone.  In  rickets  there  is 
an  exaggerated  production  of  cartilage  at  the  epiphysis,  and  excessive  cell- 
growth  beneath  the  periosteum,  while  the  process  of  ossification  in  these 
tissues  goes  forward  slowly  and  imperfectly,  or  is  entirely  arrested.  At 
the  same  time  the  absorption  of  the  medullary  layers  may  be  even  more 
rapid  thau  normal.  In  health  the  growth  of  boue  in  length  is  much 
more  rapid  than  its  increase  in  diameter,  owing  to  the  greater  activity  of 
the  changes  taking  place  at  the  epiphysis;  eo,  in  rickets,  it  is  at  the 
extremities  of  the  long  bones  that  the  most  marked  changes  are  seen. 

One  of  the  most  striking  features  of  rachitic  bones  is  their  unnatural 
flexibility.  This  is  due  to  deficient  ossification  in  the  superficial  layers  of 
the  shaft  of  the  long  bones,  and  also  at  their  extremities.  Normally, 
bone  contains  about  one  third  organic  and  two  thirds  inorganic  matter. 
In  marked  rickets  the  proportions  are  reversed,  the  bones  often  containing 
twice  as  much  organic  as  inorganic  matter.  Changes  are  seen  in  all  the 
long  bones,  but  all  are  not  affected  to  the  same  degree.  Sometimes  those 
most  affected  will  be  the  bones  of  the  leg,  sometimes  those  of  the  foreiirm, 
and  sometimes  the  ribs.    The  extent  varies  with  the  severity  of  the  process. 

There  are  characteristic  changes  in  form.  The  most  constant  is  en- 
largement of  the  epiphyses  of  all  the  long  bones.  This  is  most  strikingly 
seen  in  the  lower  extremities  of  the  radius  and  tibia.  The  enlargement 
may  be  bo  marked  that  the  width  of  the  epiphysis  is  increased  by  one 
half.  All  the  sharp  angles,  borders,  and  prominences  of  the  bones  are 
rounded  off.  The  curvatures  of  rachitic  hones  are  more  fully  described 
under  the  head  of  Symptoms.  They  may  be  due  to  a  variety  of  causes. 
Some  are  simply  an  exaggeration  of  the  normal  curves,  much  increased 
by  the  swelling  of  the  epiphyses ;  others  are  due  to  muscular  action,  to 
atmospheric  pressure,  to  some  unnatural  po;:ture,  such  as  the  cross-legged 
position,  to  the  weight  of  the  limbs,  or  to  the  weight  of  the  body.  The 
principal  change  in  the  form  of  the  flat  bones  consists  in  the  production 
of  large  bosses  or  prominences  due  to  thickening  of  the  bone,  usually 
about  the  centre  of  ossification.    These  bosses  are  soft  and  spongy.    Frae- 
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TionyfitiirllnHl  MMftion  nf  a  rib  nt  the  jiinctinn  of  the  cnstal  cartilage,  in  a  s4?Tere 
OAiie  i>{  rirtii't«s  (tll^titly  inuKMitUHl).  (;  =  (-(wtal  canilap'.  B  =  bone.  A  =  pmliferuline 
cartitniri'-j^Mii',  wliich  in  nmch  wiilened,  Ik'tween  the  h.v('erln»phied  cartila^  eell- 
oolumim  (fi)  making  ii|>  tliiN  prolircratint;  y.(ine,  are  seen  luedullarr  spaces  {b)  contaiD- 
IriK  bliHiil-viMinrlii.  Ill  tliU  »»ni'  )lo  nia^sos  of  bfino  fo  not  calcifie<l.  The  calcifloation 
sono  i«  ulttiiMif  WHiitiriu,  '»tily  ^-att'Tei]  islan<U  id)  of  calcified  eartilapo-cells  beinf;  seen. 

lluyomi  Uiit  pMiffriitini;  zone  (A)  i^  a  layer  of  Umy  tissue  (B)  made  up  of  small 
handN  uf  whirl)  <tiilv  »  few  fuivc  a  nucleus  eoiitnininf;  lime  (f).  These  nuclei  appear 
blai'k.  The  bony  bund^  differ  buth  in  fiirni  arid  arrangement  from  those  of  normal 
oMiitllentlon.  |irtwii«*n  thit  lK>ny  ma.'>M'<4  are  metlullarv  spaces  which  appear  lig^ht  in  the 
lllustraMon,  At  (j/)  thti  bcfclriniiitf  of  cartilage  proliieration  is  seen.  Above  this  Kone 
lb«  vttrtilagc  in  normal.  (From  Karg  and  Sohmorl.) 
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tnrea  are  not  tmcommon,  Tho  bones  most  frequently  broken  are  the 
nidius  and  ulna;  next,  tho  clavicle  or  the  ribs.  The  fractures  are  usuallj 
of  the  green-stick  variety.  There  is  a  bending  of  the  outer  and  a  frac- 
ture of  tho  inner  layers  of  the  shaft  of  a  long  bone.  This  results  in  more 
or  leas  impaction,  and  is  uauiilly  followed  by  the  production  of  ctjntider- 
ablc  callus.  The  epiphyseal  changes  result  in  arrested  growth  in  length, 
rachitic  bones  being  usimlly  much  shorter  than  normal.  Increased  vascu- 
larity is  seen  in  tho  bosses  upon  the  flat  bones,  at  the  extremities  of  tho 
long  bones  and.upon  stripping  the  periosteum  from  the  shaft. 

In  a  longitudinal  section  of  one  of  the  long  bones,  the  principal  change 
seen  at  tho  extremity  is  that  tho  cartilaginous  layer  which  unites  the  epi- 
physis and  the  shaft  is  very  much  enlarged,  both  in  width  and  thickness, 
the  latter  being  sometimes  four  or  five  times  the  normal.  Tliis  cartilagi- 
nous area  is  of  a  bluish  colour,  rather  softer  than  normal  cartilage.  On  one 
side  it  blends  with  the  cartilage  of  the  epiphysis,  on  tho  other  it  presents 
%n  irregular  dcntated  border,  and  in  it  the  calcified  areas  are  irregular  and 
scattered.  The  epiphyseal  centres  of  ossification  are  enlarged,  softer,  and 
more  vascular  than  normal,  thus  increasing  the  size  of  the  extremity  of 
the  bone.  In  the  shaft,  the  outer  layers  of  bone  are  thickened  and  soft, 
like  decalcified  bono,  the  deeper  parts  being  firmer,  while  the  deepest 
layers  may  be  completely  ossified.  The  medullary  canal  is  much  more  vas- 
cular than  normal,  its  contents  resembling  granulation  tissue.  Toward 
the  extremities  the  trabecular  spaces  are  much  increased  in  size,  bo  that 
the  bone  appears  unmiturally  porous.  On  vertical  section  of  one  of  the 
flat  bones — e.  g.,  one  of  the  bosses  upon  the  skull — there  is  found  a  great 
increase  in  the  size  of  the  trabecular  spaces.  The  bosses  are  made  up  of 
large  spongy  masses,  so  soft  as  to  be  easily  indented  with  the  finger,  and 
on  pressure  there  oozes  blood  and  serum  in  a  considerable  quantity. 

Microscopical  rhangeA. — At  the  junction  of  bone  and  c^irtiiage  at  the 
extremity  of  one  of  the  long  bones,  there  are  readily  traced  in  normal 
bone  (Fig.  42)  several  distinct  xones.  Next  to  the  hyaline  cartilage  (^2) 
there  is  a  proliferating  zone  (/i),  nuulc  up  of  cartilage  cells  and  matrix, 
the  cells  having  no  orderly  arrangement  Next  to  this  is  a  columnar 
sone  (e,  </),  in  which  tho  cartilage  cells  are  arranged  in  regular  rows  or 
columns.  xVdjoining  this  is  the  zone  of  calcification  (e) ;  and,  finally,  there 
ia  the  zone  of  ossification  (/,  //),  where  true  bone  is  formed. 

In  rickets  (Plate  IV  and  Fig.  43),  the  principal  changes  are  seen  in  the 
proliferating  and  colutnnar  zones.  The  proliferating  zone  (Fig.  43,  b)  is 
increased  chiefly  by  the  multiplication  of  new  cells;  it  is  also  more  vas- 
cular Uian  normal.  Tho  columnar  zone  (c)  is  aitected  in  a  similar  way 
and  to  a  much  greater  degree.  It  is  less  regular  in  its  formation,  and, 
instead  of  containing  but  few  vessels,  it  shows  large  vascular  channels, 
Bometimcs  surrounde<l  by  medullary  spaces  (r).  The  ossification  zone, 
ilist«tad  of  being  narrow  and  sharply  outlined,  is  broad  and  very  irregular. 
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Calcified  areas  (/)  may  be  seen  in  the  midst  of  regions  which  are  carti- 
laginou8,  while  massea  of  cartilage  (h)  occupy  areas  which  should  be  com- 
pletely calcified.  In  some  places  there  appears  to  be  a  tranaformatioa  of 
cartilage  into  bone-ti^ue  of  an  inferior  sort  by  a  direct  or  metaplastic 
process.  In  the  shaft  there  ia  seen  more  or  luss  thickening,  and  an  in- 
oreaaed  Taflcularity  of  the  periosteum.    Beneath  the  inner  layer  there  ia 


Fio.  4fi.— 4«oUon  throuffh  oa^ficfttion  lono  of  normal  bone  (Zieelen.  ■»,  h valine  cartil«f^;  A, 
■oaaofbeginnint;  <:artilii(j^  nrolifL-mtion;  «.  columns  of  cartilafse  celU;  «^  coluniiui  of  hyper^ 
tfOphio  CAitilttfru;  r,  one  ot  tompomrv  catolficntion  ;y,  zone  of  prittiBry  mcdullarj  ■paces; 

CiSoa«  of  primary  bono  fonnaticia;  ^  fully  derelopod  spongy  bou«;*  ■',  blood- veeaols;  l^ 
ikjarofratooblaaU. 


exceaaive  cell-proliferation,  while  calcification  of  this  new  tisauo  is  imper- 
fect or  absent,  and  instead  of  hard,  compact  bone,  wo  fiiid  irregular,  spongy 
masses.  In  the  spongy  bono  there  is  considerable  thickening,  with  an 
erosion  of  bony  trabecule,  which  results  in  the  formation  of  large  medul* 
lary  spaces  filled  with  blood-vessels  and  conneotire  tissue  rich  in  cells. 


by  ossification.  The  bone  becomes  less  vaficular,  and  a  rapid  formation 
of  bone  tjtkes  place  in  the  normal  way.  In  addition,  there  is  in  some 
|>Uec9  a  direct  transformation  of  curtilage  into  bone.     Condensation  and 
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contraction  take  place  in  the  spongy  masses  of  bone.  As  the  result  of 
this,  the  affected  bone  may  become  even  Lanier  than  normal ;  often  it  is 
ivory-like.    Its  structure,  however,  is  never  quite  like  that  of  healthy  bone. 

In  the  long  bones  the  epiphyseal  swellings  slowly  dirniuigh,  and  maj 
quite  disappear;  the  slighter  curvatures  may  be  entirely  overcome,  and 
the  greater  ones  much  lessened.  The  beading  of  the  ribs  becomes  almost 
imperceptible  ;  the  bosses  upon  the  skull  Bhriuk  very  markedly,  and  may 
leave  scarcely  a  trace  of  their  existence.  In  most  cases  the  active  process 
in  rickets  lias  come  to  au  end  by  the  time  the  child  is  two  and  a  half  years 
old,  often  at  two  years. 

Visceral  lesions, — These  are  not  infrequent,  but  are  not  essential  to 
rickets.  In  the  lungs  they  are  duo  to  deformities  of  the  chest  wall  and 
to  complications.  Beneath  the  deep  lateral  furrows  which  are  so  common* 
there  is  found  a  pai't  of  the  lung  in  a  state  of  more  or  less  complete  col- 
lapse. This  is  accompanied  by  emphysema  of  the  portion  just  anterior  to 
it.  Acute  and  chronic  bronchitis  and  broncho-pneumonia  are  exceed- 
ingly frequent.  A  low  grade  of  chronic  catarrhal  inflammation  of  tl»e 
stomach  and  intestines  is  common,  and  is  often  associated  with  dilata- 
tion of  these  organs.  The  spleen  is  enlarged  in  most  cases  during  the 
period  of  active  symptoms.  This  Is  usually  mmlerate  in  degree,  although 
marked  enlargement  is  not  at  all  rare.  The  swelling  of  the  spleen  is  due 
to  simple  hyperplasia,  and  not  to  amyloid  degeneration.  Enlargement 
of  the  liver  is  loss  frequent,  and  may  occur  with  or  without  that  ot 
the  sx>loen.  There  are  no  constant  changes  in  the  structure  of  these 
organs.  The  lymph  nodes  (lymphatic  glands)  are  frequently  enlarged. 
Rachitic  patients  are  more  }ironc  to  those  swellings  than  are  other  chil- 
dren. Thoy  are  due  to  simple  hyperplasia,  and  have  no  close  connection 
with  rickets.  Cerebral  changes  are  rare,  and  those  described  are  rather 
of  accidental  occurrence  than  dependent  upon  the  rachitic  process.  As 
stated  under  Symptoms,  enlargement  of  the  he^id  is  usually  due  to  thick- 
ening of  the  cranial  bones.  Although  hydrocephalus  is  occasionally  seen, 
it  is  extremely  doubtful  whether  it  is  more  frequent  than  in  patients  not 
rachitic.  Hypertrophy  of  the  brain  has  been  described  in  connection 
with  rickets,  but  as  yet  this  docs  not  seem  to  bo  established  by  stilliciont 
pathological  evidence.  The  muscles  are  flabby  from  imperfect  nutrition, 
and  sometimes  atrophied  from  disuse,  but  no  essential  anatomical  changes 
have  been  drmoustrated  in  them. 

Symptoms.— A  well-marked  case  of  rickets  makes  a  striking  picture 
(IMate  V),  and  one  not  easily  mistaken.  There  are  seen  the  large  head, 
beaded  ribs,  narrow  chest,  prominent  abdomen,  symmetrical  swellings  of 
the  epiphyses  of  the  wrists  and  ankles,  and  curvatures  of  the  extremities. 
The  beginning  of  symptoms  is  nearly  always  insidious,  and  the  patient 
does  nut  usually  come  under  observation  until  they  have  existed  for  sev- 
eral weeks,  often  several  months. 


TvnCAL   RirKTTS. 

Showins:  the  Inrc:?  heft4.  narraw  chrst,  proniinent  aiNlomen.  niarkeil  enlar^ment 
of  the  epipn)r4«:9  at  thn  wri^tA  nn*\  ankles.  There  are  also  curvatores  of  the  forearms 
had  le^  which  arp  wt  wi  wi*ll  shown. 

The  pttlienl  a  chtM  two  ami  a  hitlf  years  old. 
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Early  Symptmns. — The  most  conaUiit  early  symptoms  are  sweating 
of  the  head,  extreme  reBtlessncss  at  night,  coustipatiou,  beading  of  the 
ribs,  and  cranio-tabes.  The  head-sweating  is  rarely  absent,  and  may  con- 
tiiiDe  fur  fieveral  monthB.  It  is  cBpocioIly  profuse  during  sleep,  the  per- 
spiration standing  ont  iu  large  drops  upon  the  forehead,  often  being 
•ulTicient  to  wet  the  pillow.  This  is  one  of  the  causes  of  the  nasal  and 
bronchial  catarrhs  so  common  in  rachitic  infants.  There  is  marked  rest- 
lesaneas  dnring  sleep:  the  children  tossing  about  the  crib,  kicking  off  the 
clothes,  and  never  having  the'  quiet,  natural  slumber  of  healthy  infants. 
This  may  be  due  to  many  causes,  but  wlieu  {wrsiritcnt  and  associated  with 
marked  perspiration  of  the  head,  rickets  should  be  suspected.  Constipa- 
tioQ  is  frequently  seen  as  an  early  symptom,  although  it  is  more  marked 
in  th«  later  stages  of  the  diii;ease. 

The  beading  of  the  ribs  is  almost  invariably  the  first  appreciable 
change  in  the  bones,  and  it  is  well-nigh  constant.  This  forms  the  so- 
called  **  rachitic  rosary,"  consisting  of  ntululMs  at  the  lino  of  junction  of 
th»'  costal  cartilages  and  tlio  ribs.  It  may  be  slight,  or  there  mny  be  a 
row  of  knobs  as  large  as  small  marbles.  In  many  cases  with  marked 
thoracic  deformity,  little  or  no  beading  of  the  ribs  is  seen  externally, 
although  at  autopsy  it  is  found  to  bo  very  marked  upon  the  internal  sur- 
face of  the  chest  (Plato  VI).  Beading  of  the  ribs  was  noted  in. all  but 
two  of  one  hundred  and  forty-four  successive  cases  of  rickets,  at  the  time 
of  the  first  exaraination.  In  infanta  under  six  months  there  may  be 
found  Hoft  spote  in  the  cranium,  usually  over  the  occipital  or  posterior 
portions  of  the  parietal  bones.  These  are  from  one  fourth  to  one  inch  in 
diameter,  and  there  are  usually  several  of  tliom  present.  By  pressure  with 
the  iinger  thry  give  a  sort  of  parchment-crackling  son^'ation.  This  c(mdi- 
tion  ifl  known  as  cranio-tabes.  Cranio-tal^es  is  believed  to  be  more  fre- 
quent when  syphilis  ia  associated  with  rickets,  and  it  is  seen  also  in 
t^\fifiililic  cascK  which  arc  not  rachitic.  A  rachitic  cachexia  ia  not  usu- 
ally present  until  the  symptoiiw  have  existed  for  several  months,  and  in 
many  cases  it  is  not  seen  at  all. 

Defunnitics. — The  deformities  of  rickets  are  almost  invariably  sym- 
ni-'iricnl  in  character,  and  usually  numerous.  In  extreme  cases  almost 
every  tx>ne  in  the  body  is  affected. 

Ilead. — This  usually  appears  to  be  too  large,  and  although  it  may  not 
be  greater  in  circumference  than  that  of  a  healthy  child  of  the  same  age, 
it  is  out  of  pro])ortion  to  the  rest  of  the  body.  In  marked  cases  the 
increase  in  circumference  may  be  one  or  two  inches.    The  enlargen^cnt 

chiefly  due  to  thickening  of  the  crania]   hones.     Tn  one  case  with 

rk*^!  deffirmity,  I  found  the  skull  over  the  parietal  bones  half  an  inch 
in  IhickneM  (Fig.  44).  This  thickening  diminishes  with  recovery,  but 
hi  mo6t  cases  Ihc!  head  remains  throughout  life  largf^r  than  it  should 
be.    The  shape  of  the  rachitic  head  is  ijomewhat  square  (Fig.  45),  owing 
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to  the  formfttion  of  large  bosses  over  the  parietal  and  frontal  eminencea. 
It  is  flattened  at  the  occiput  from  pressure,  and  flattened  also  at  the  ver- 
tex«  In  extreme  cases,  the  prominences  upon  the  frontal  and  parietal 
bonei  maj  be  so  great  as  to  produce  quite  a  marked  furrow  along  the  line 
of  the  Mgittal  and  frontal  sutures,  and  one  at  right  angles  to  this  along 
the  coronal  suture  (Fig.  40).  This  condition  gives  unusual  prominence 
to  the  forehead.  Marked  deformity  of  the  hi^ad  has  been  observed  in 
thirty-three  per  cent  of  my  cases.    The  sutures  may  remain  open  for  an 


Flo.  44.— RachiUo  skull  from  colorud  cbiU  two  years  oKl,  hortx^-inUl  iwolion,  inner  surface 
•howing  liiickcaing  of  the  bones,  ehpeciiUly  the  fronlftU  *^<^  cpd  fontanel. 

unnatural  time,  occasionally  until  the  end  of  the  first  year.  The  fontanel 
is  late  in  closing,  being  frequently  found  open  at  two  and  a  half,  and 
sometimes  even  at  three  years.  Often  at  eighteen  or  twenty  months 
the  fontanel  is  two  inches  in  diameter.  The  veins  of  Uie  scalp  are 
often  prominent,  and  the  hair  is  frequently  worn  from  the  occiput, 
owing  to  restlessness  during  sleep.  Occasionally  rickets  and  hydrocepha- 
lus are  associated,  but  the  latter  is  the  least  frequent  of  all  causes  of  the 
enlargement  of  the  bead. 
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Cheat. — Beading  of  the  ribs  has  already  been  mentioned.    This  is  the 
most  characteristic  feature,  but  in  the  majority  of  casea  there  are,  in 
tdition,  lateral  depressions  over 


^^i 


e  lower  third  of  the  chest,  at 
e  line  of  junction  of  the  oar- 
ages with  the  ribs,  with  ever- 
n  of  the  lower  borders  of  the 
b&    In  severe  cases  theae  de- 
ssionsor  furrows  are  so  great 
to   cuiuse    serious  deformity 
Plate  VI).     Usually  there  is  a 
t  diminution  in  the  trans- 
rse   and   an   increase  in   the 
tero-postorior  diameter  of  the 
est.     Fig.  47  shows  the  out- 
ine  of  the  chest  of  a  rachitic 
Id   of   two   years,   compared 
ith  that  of  a  healthy  child  of 
e  same  age.    Another  frequent 
eformity  ia  the  "  rachitic  gir- 
e,^^  which  consists  in  a  trans- 
verse   depression     about     two 
inches   broad,   extending   from 
one  side   of   the   chest   to   the 
other,  just  above  its  lower  bor- 
der.   A  less  frequent  dofomiity  is  the  *'  funnel  chest,"  a  deep  central  de- 
ression  over  the  ensiform  cartilage.    This  is  sometimes  nearly  an  inch 
d  a  half  in  depth.    Marked  thorticic  deformity  was  seen  in  twenty  per 
nt  of  my  eases,  but  in  only  a  i^mall  jirnportion  was  the  chest  normal. 
The  factors  in  the  production  of  tlie  tlioracic  deformity  are  atmos- 
eric  pressure  and  nofl  cliest  walls,  these  sinking  in  at  the  point  where 
ey  have  least  resii^tance,  viz.,  at  the  junction  of  the  costal  cartilages  and 
e  ribs.    When  there  is  any  obstruction  to  the  entrance  of  air,  as  with 
onchitiw,  hypcrtmphied  tonsils,  or  adenoid  growths  (if  the  pharynx,  the 
oracLc  deformities  are  exaggerated.    Irregular  chest  def<>rmities  depend 
the  coexistence  of  pathological  conditions  in  the  lungs.    Pigeon- 
ast  is  occasionally  seen,  but  it  is  doubtful  if  this  depends  upon  rickets 
one. 
Spine. — In  very  many  of  tiie  milder  cases  this  is  normal.    The  most 
teristic  deformity  con^sists  in  a  posterior  curve  (kyphosis),  which 
Igeneral  one,  usually  extending  from  the  mid-dorsal  to  the  sacral  re- 
Tliis  eJtisted  in  forty-six  per  cent  of  my  cases.     In  the  early  part 
the  disease  it  disappears  entirely  on  sus|»endiiig  the  child,  or  making 
teobioa  upon  the  extremities;  but  in  cases  of  long  standing  it  may  not 


Ftfl.45.— Kuuhitic  beutl;  Italian  child  two  years  old; 
Rquarc.  prominent  forehead  and  ttai  vertex. 
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Deformitiefl  af  tlie  polvis  belong  to  obstetrics  rather  tlmn  io  paHliatrics. 
The  most  common  rachitic  change  is  a  diminution  of  the  atvtero-posterior 
diameter  and  a  narrowing  of  the  subpabic  arch.  Irregular  deformitiea, 
sometimes  described  as  "crumpling  of  tho  pelvis,"  are  not  infrequent 

Extromitiea. — Deformities  of  the  upper  extremities  are  usually  sym- 
metrical. The  humerus  is  affected  only  iu  severe  caaes.  It  has  a  forward 
and  outwani  curve,  although  rarely  a  very  marked  one.  Both  the  epi- 
physes arc  enlarged,  although  the  upper  cue  can  not  often  be  made  out 
unless  the  child  is  very  thin.  The  radius  and  ulna  are  frequently  atTectod. 
They  present  a  convexity  upon  their  extensor  surfaces  (Plate  Y),  which  in 
some  cases  is  very  marked,  particularly  in  children  who  have  been  creep- 
ing about.  Green-stick  fractures  here  are  quite  frequent  Kochitic 
changes  at  the  epiphyses  are  more  common  than  in  tho  shaft,  enlarge- 
ment of  tho  epiphyses  at  the  wrist  being  one  of  tho  most  constant  bony 
deformities  of  rickets  (Plat©  V).  It  was  present  in  ninety-fivo  per  cent 
of  my  cases.  Less  frequently  sinxilar  swellings  are  seen  at  the  elbow. 
Enlargement  of  the  ends  of  tho  meta- 
carpal bones  or  tho  phalanges  I  have 
seen  in  but  two  or  three  extreme  cases. 

The  lower  extremities  are  rather 
more  frequently  affected  than  tho  upper, 
but  in  a  similar  way.  The  femur  is  in- 
volved only  in  severe  cases ;  it  common- 
ly presents  a  general  forward  and  out- 
wud  curve,  which  is  mainly  due  to  the 
weight  of  the  legs  as  tho  child  sits. 
Occasionally  there  is  also  an  outward 
rotation  of  the  femur,  where  children 
have  been  allowed  to  sit  much  in  a 
cross-legged  posture.  When  such  cliil- 
dren  begin  to  walk,  the  toes  are  turned 
very  far  outward.  The  principal  de- 
formities of  the  lower  extremity  are 
bow-legs  ( Fig.  48)  and  knock-knees 
(Fig.  4i*).  Knoek-kn*H?8  are  more  com- 
mon in  females,  and  are  l)elieved  to  be 
due  to  an  overgrowth  of  the  inner  con- 
dyles of  the  femur.  Enlargement  of 
both  condyles  can  Ik?  demonstrated  in 
most  of  the  marked  cases  of  rickets.  The 

cases  of  9li>ri»t  bow-logs  nmy  l>o  due  simply  to  swelling  of  the  opiphypes, 
the  shaft  of  the  bone  being  (piite  normal.  This  point  I  have  verified  by 
po«t-mortem  ol»servations.  Such  are  probably  most  of  the  deformities 
which  disappear  spontaneously.    The  most  severe  cases  of  bow-legs  are 


Fio.  46.— TjpicAl  bow-1e|pi  of  wvera 
fonn. 
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often  associated  with  some  degree  of  uutero-posterior  ourvature,  and  the 
latter  may  be  the  principal  deformity.  An  exaggerated  case  of  this  kind 
ia  shown  in  Fig.  50.     Enlargement  of  the  epiphyses  at  the  ankle  ia 

usually  present  when 
it  is  seen  at  the  wrists, 
and  nearly  to  the  same 
degree.  Enlargement 
of  the  upper  epiphyses 
of  the  tibia  and  the 
fibula  it)  seen  only  in 
severe  oasotf.  Thceanse 
of  the  deformities  of 
the  leg  is  not,  prima- 
rily at  least,  walking 
too  early,  since  they 
are  common  in  chil- 
dren who  have  never 
walked ;  slight  deform- 
ities, however,  may  be 
og^avated  by  early 
walking.  A  change 
which  has  not  been 
sufflcienily  emphasized 
is  the  arrested  growth 
of  the  long  bones ;  ibis 
is  one  of  the  most  char- 
acteristic features  of 
rickets.  A  rachitic  child  of  three  years  oftun  measures  in  height  six  or 
eight  inches  less  than  a  healthy  child  of  the  sume  age,  the  difference  being 
almost  entirely  in  the  lower  extremities. 

All  the  lignmenis^  but  particularly  those  about  the  large  joints,  are  lax 
and  frequently  elongated.  Thii^  may  lead  to  the  deformity  known  as  weak 
ankles,  or  to  an  over-extension  at  the  knee  (genu  recurvalum);  also  to 
unnatural  mobility  at  the  hips,  shoulders,  olbitwH,  and  wrists.  The  condi- 
tion of  the  ligaments  plays  an  important  part  in  the  production  of  spinal 
deformities. 

Muscles. — The  muscular  symptoms  of  rickets  are  almost  as  constant 
and  as  characteristic  as  those  of  the  bones.  The  muscles  are  small,  very 
flabby,  and  poorly  developed ;  hence  rachitic  children  are  unable  to  sit 
erect,  or  to  stand  or  walk  at  the  |>ro|»er  age.  Of  one  hundred  and  fifty- 
one  cases  in  which  the  date  of  walking  alone  was  investigated,  only  twenty- 
seven,  or  eighteen  per  cent,  walked  before  the  fifteenth  month ;  forty- 
seven  per  cent  were  not  walking  at  the  eighteenth  month  ;  twenty  per 
cent  not  at  two  years  ;  and  ten  per  cent  not  at  two  and  a  half  years.    Late 
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cans  in  which  the  lywipComa  so  resembled  paralysis,  that  eren  expert  dia|^ 
noBticiant  vera  saable  to  differentiate  rickets  from  poliomyelitis  except 
bjr  the  electrical  reactiooa,  thoee  in  rickets  being  nsoallT  normal  or  exag- 
geisted.  In  otlxr  oaeee  the  ffymptoms  ntajf  soggeet  cerebral  palsv  of  the 
flaccid  type.  The  mnacolar  sjnipComs  maj  be  marketl  when  the  bonv 
cbaagea  are  slight,  and  oonTeraely.  As  no  ledons  of  the  muscli^  bare 
been  demonstrated,  the  symptoms  are  prohablr  doe  to  im]>erfcct  nutri- 
tion. Two  other  sjmptoms  depend  chieflj  upon  the  condition  of  the  mus- 
cles, viz.,  pot-beUjr  and  constipation. 

Pot-belW  is  <^uite  an  early  symptom,  and  in  most  cases  a  very  marked 
one  (EMate  V).  It  was  noted  in  sixty  per  cent  of  my  cases.  The  en- 
largement of  the  abdomen  is  uniform.  It  is  everywhere  tympanitic,  and 
it  may  be  as  tense  as 

a  drumhead.     It  is  due  J^^~  -^^^•'to 

to  a  loss  of  tone  in 
the  abdominal  mus- 
cles, and  in  the  mu»-  /  / 
cular  walls  of  the  stom-  [ 
ach  and  intestine.  It 
is  nggravated  by  chron- 
ic indigestion  and  con- 
sequent iDtestinol  pu- 
trefaction. The  en- 
largement is  thus 
mainly  from  tympa- 
nites. There  may  be 
a  marked  degree  of 
dilatation  both  of  the 
stomach  and  the  colon. 
To  a  very  small  degree 
only,  does  the  large 
abdomen  depend  upon 
swelling  of  the  liver  or 
spleen. 

The  constipation  of 
rickets,     as      already 

suggested,  depends  upon  Ihe  1oh8  of  tone  in  the  mupculiir  wnlls  nf  fhr  ir- 
testinen.  It  may  altornate  with  diarrhiea.  It  rarely  hapjH'nt*  that  a 
rachitic  child  han  habitually  normal  evacuations  from  the  bowels.  Hard, 
dri',  eonstipated  jitooU  freqtiently  set  up  n  condition  of  chronic  catarrh 
of  the  colon  in  which  large  masees  of  mucus  are  discharged. 


Flo,  SO.— EJrtTLiuc  rMhUIc  dttformUHw  of  tin-  Icif*. 
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Daring  the  most  active  part  of  the  disease — viz.,  from  the  third  to 
the  ninth  month — tendertiess  may  sometimes  be  elicited  by  pressure  upon 
the  epiphyses.  This,  however,  is  not  a  constant  symptom,  and  a  very 
unreliable  one  for  diagnosis.  In  my  own  experience  it  has  been  present 
in  but  a  very  small  proportion  of  the  cases.  Acute  tenderness  should 
always  suggest  scurvy  rather  than  rickets. 

Fever. — According  to  some  observers  there  is  a  febrile  movement 
■which  belongs  to  the  active  stage  of  rickets,  but  I  have  never  been  able  to 
satisfy  myself  of  the  truth  of  this  observation. 

Dentition. — As  a  rule,  dentition  is  late  and  apt  to  be  diflioult — i.  e.,  it 
is  associated  with  attacks  of  indigestion  or  other  disturbances  which  may 
be  serious.  Individual  eases,  however,  present  great  variations  in  regard 
to  this  symptom.  A  study  of  the  progress  of  dentition  in  one  hundred 
and  fifty  rachitic  children  gtive  the  following  results:  in  fifty  per  cent  the 
first  teeth  were  cut  on  or  before  the  eighth  month,  and  in  thirteen  per 
cent  on  or  before  the  fifth  month ;  however,  twenty  per  cent  of  the  oases 
had  no  teeth  at  twelve  months,  and  in  eight  per  cent  none  had  appeared 
at  fifteen  mouths.  Even  though  the  first  teeth  Tome  at  the  usual  time, 
the  progress  of  dentition  is  often  arrested  by  the  development  of  rickets, 
and  no  advance  ma^le  for  five  or  six  months.  The  difTerenoe  in  the 
cases  appears  to  depend  very  much  npon  the  age  of  the  child  when  rick- 
ets begins.  Those  who  give  no  evidence  of  it  until  nine  or  ten  months 
old  often  have  a  nearly  normal  dentition,  while  the  cases  developing 
early  show  a  marked  retardation  of  this  process.  The  order  in  which 
the  teeth  appear  may  be  very  irregular,  but  there  is  no  rule  in  this 
respect.  The  character  of  the  teeth  in  rickets,  in  the  great  majority  of 
cases,  is  good.  This  was  true  in  eighty-four  per  cent  of  one  hundred  and 
twenty-six  cases  examined  with  reference  to  this  point.  This  is  in  strik- 
ing contrast  to  hereditary  syphilis,  where  the  tendency  to  early  decay  is 
BO  constantly  seen. 

General  appearance. — Rachitic  patients  are  almost  always  anaemic. 
The  blood  is  low  in  haemoglobin,  often  down  to  thirty  or  forty  per  cent 
In  some  few  cases  there  is  in  addition  quite  marked  leucocytoeis.  The 
number  of  red  globules  is  not  often  nor  uniformly  affected.  The  majority 
of  rachitic  patients  are  fat  and  flabby.  The  tissues  are  soft  and  have  but 
little  resistance.  Rarely,  they  may  bo  thin,  like  patients  suffering  from 
marasmus. 

Rachitic  patients  are  very  prone  to  suffer  from  hypertrophied  tonsils, 
adenoid  growths  of  the  pharynx,  and  enlargements  of  the  lymph  no4les  of 
the  neck.  In  all  forma  of  acute  illness  the  feeble  resistance  of  these 
patients  is  very  evident.  This  is  especially  true  of  acute  disease  of  the 
InngB. 

The  mucou$  membranes  are  very  vulnerable  in  all  rachitic  patients. 
From  the  slightest  indiscretion  in  diet  au  attack  of  acute  indigestion  or 
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diarrhfra  is  bmuglit  on,  anrl  from  a  ver}'  insignificant  exposure,  catarrhal 
inilammation  of  the  upper  or  lower  air  passa^^cs  is  excited.  In  racliitic 
patients  all  such  attacks  arc  prone  to  run  a  protracted  course.  Inflam- 
mation of  the  trachea  and  larger  bronchi  is  liable  to  extend  to  the  smaller 
bronchi  and  the  lungs. 

The  downward  displacement  of  the  liver  and  spleen  from  contraction 
of  the  chest  should  not  be  mistaken  for  enlargement  of  these  organs. 
Moderate  enlargement  of  the  spleen  is  very  common  during  the  stage  of 
most  active  symptoms — i.  e.,  from  the  sixth  to  the  twelfth  month.  Great 
enlargement  of  either  liver  or  spleen  is  infrequent. 

Blood. — From  a  study  of  the  blood  in  twenty  cases  of  rickets, 
Morse  (Boston)  concludes  that  ansraia  is  present  in  most  cases,  its  in- 
tensity varying  with  the  severity  of  the  rachitic  process.  All  the  usual 
forms  of  anaemia  are  seen.  Leucocytosis  may  or  may  not  be  present ;  it 
is  more  marked  iu  cayes  attended  by  an  enlarged  spleen.  All  or  any  of 
the  white  cells  may  be  increased. 

Nervous  symptoms  are  among  the  most  frequent  manifestations  of 
rickets.  Restloesness  at  night  has  already  been  mentioned  as  a  promi- 
nent early  symptom.  Fain  and  tenderness  are  rare.  A  disposition  to 
muscular  spasm  is  seen  in  many  cases.  There  may  be  laryngismus  strid- 
ulus, tetany,  or  general  convulsions.  The  fir?t  two  are  rare  except  in 
rachitic  patients.  All  of  thet^f  probably  deiK'nd  upon  defective  nutrition 
of  the  nervous  centres.  While  in  all  infants,  owing  to  the  irritability  of 
the  nervous  centres,  convulsions  are  easily  excited  from  relatively  slight 
causes,  in  those*  who  are  rachitic  this  susceptibility  is  greatly  intensified. 
As  a  predisposing  cause  of  convulsions  in  infancy,  rickets  takes  the  first 
place.  The  younger  the  child  and  the  more  active  the  rachitic  process, 
the  more  frequently  do  convulsions  owur.  They  belong  especiaily  to  the 
first  year,  being  most  frequent  between  the  third  and  ninth  months. 
The  exciting  cause  of  convulsions  in  these  cases  is  usually  to  be  found  in 
the  liitomach  or  intestine. 

Course  Cfid  termination. — Rickets  is  essentially  a  chronic  disease,  and 
its  course  is  mcai*ured  by  months.  The  active  symptoms  in  most  cases 
continue  from  three  to  fifteen  months,  although  they  occasionally  last 
a  much  longer  time.  The  duration  of  the  symptoms  depends  chiefiy 
upon  the  duration  of  the  exciting  cause.  That  active  symptoms  cease 
when  a  child  reaches  the  age  of  eighteen  months  or  two  years,  is  no 
doubt  due  largely  to  the  fact  that  at  this  age  the  diet  is  more  general, 
and  is  more  likely  to  furnish  what  the  child  needs,  and  that  more  fresh 
air  is  likely  to  be  gecuRMi  than  at  an  earlier  age. 

The  earliest  symptoms  of  improvement  are  a  diminution  in  the  nerv- 
ous symptoms,  especially  in  the  restlessness  at  night ;  increased  muscular 
power,  a8-,*hown  by  a  disposition  to  stand  or  walk;  diminution  in  the 
hoad-sweflts;  disappearance  of  the  cranio-tabes ;  and  improvement  in  the 
anBemia.    The  changes  in  the  deformities  are  very  slow,  and  from  month 
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to  month  almost  iniperreptiMt'.  When  iniprnvenieiit  once  bppfins,  how- 
ever, it  usually  goes  steadily  fnrwanl.  relapses  being  exceedingly  rare. 

Congenital  rickets, — Infants  may  present  at  hirth  the  characteristic 
deformities  of  rickets,  and  there  may  be  found  even  tlie  minute  bone 
changes  of  the  disease.  Such  cases  are  reported  to  he  cnmmoa  in  Vienna 
and  other  large  cities  of  p^iirope,  where  mothers  during  pregnancy  have 
lived  under  unfavourable  eonditionJ^.  In  America^  however,  congenital 
ricketai  is  a  very  rare  disease.  Singh*  casts  have  l)oen  reported  by  several 
writers;  hut  it  must  he  remembered  th;it  cretinism  and  achondroplasia 
have  often  been  improperly  included  under  this  head. 

Late  rickets. — Kare  instances  have  been  reported  of  bony  deformities 
in  all  respects  like  those  of  rickets,  developing  in  children  from  six  to 
twelve  years  old.  A  number  of  such  cases  have  been  observed  in  England. 
I  have  not  seen  tliis  disease,  nor  has  a  case  been  seen  during  the  past 
twenty  years  at  the  Hospital  for  Ruptured  and  Crippled,  New  York, 
where  mure  deformities  come  under  ubservatioii  thuu  anywhere  else  in 
this  country. 

Acute  rickets. — Although  from  time  to  time  cases  have  been  reported 
with  this  title,  from  a  study  of  the  liisttjries  it  is  clear  that  the  great 
Kuijority,  if  not  all  of  them,  were  cases  of  infantile  8cur\'y.  It  is  doubtful 
wlicther,  strictly  speaking,  there  is  such  a  thing  as  acute  rickets. 

BiagTiosis. — The  diagnosis  of  rickets  is  not  usually  dilliciiU,  and  after 
carefully  examining  a  c^ise  one  can  not  often  be  in  doubt.  It  is  the  mild 
eases  and  the  early  stages  of  the  disease  that  arc  most  likely  to  be  over- 
looked. The  most  important  early  symptoms  for  diagnosis  are  sweating 
of  tlie  hcfMl.  rranin-talK's,  great  restlessness  at  night,  delayed  dentition, 
and  enlarged  fontanel,  i^ll  these,  taken  separately,  may  mean  something 
else,  but  collectively  they  can  mean  nothing  but  ricketa.  In  the  later 
stages  some  of  tlie  characteristic  deformities  are  usually  present;  the 
most  constant  are  beading  of  the  ribs,  enlargement  of  the  epiphyses  of 
the  wrists  and  ankles,  and  bow-legs. 

S[>ecial  symptoms,  when  unusually  prominent,  may  give  rise  to  diffi- 
culty in  diagnosis.  The  enlargement  of  the  head  may  be  mistaken  for 
hydrocephalus.  The  delayed  dentition  and  large  fontanel  of  the  cretin 
may  be  mistaken  for  rickets.  Muscular  weakness  may  be  so  great,  espe- 
cially when  atTecting  the  legs,  as  to  make  it  easy  to  mistake  a  rachitic 
pseudo-paralysis  for  actual  paralysis  due  to  a  cerebral  or  spinal  lesion. 
When  walking  is  much  delayed,  rickets  may  be  passed  over  as  simple 
backwardness.  In  nearly  all  of  the  last-mentioned  group  of  eases  the 
diagnosis  may  be  cleared  up  by  a  careful  search  for  the  bony  changes, 
and  by  the  fact  that  in  rickets  there  is  only  a  general  weakness  of  all 
the  muscles,  and  not  actual  paralysis  of  any  limb  or  group  of  muscles. 
The  greatest  difficulty  is  usually  found  where  the  muscular  syn^ptomB  are 
marked  and  the  bony  changes  slight,  as  is  not  infrequently  the  case.  Here 
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the  question  is,  whether  rickets  ia  Bufficlent  to  explain  all  the  symptoms, 
or  whether  in  addition  some  other  condition  is  present.    The  electrical 

jTeactiona  will  decide  the  question  of  poliomyelitis*  while  the  presence  of 
cerebral  symptoms,  exuggeruted  knee-jerks,  and  rigidity  of  the  legs,  will 
nsnally  mark  a  cerebral  birth-palsj.  The  bony  enlargements  of  syphilis 
Are  not  likely  to  be  confounded  with  rickets,  if  it  is  remembered  that  the 
early  lesions  of  syphilis  are  more  like  boggy  inliltrations  over  the  bones 

'than  actual  swelling  of  the  bone  itself,  .an<i  that  when  the  bone  is  affected 
it  is  not  at  the  extremity,  but  at  tlie  junction  of  the  epiphysis  and  the 

IBhaf t ;  the  bone  changes  of  lute  syphilis  alTeet  the  shaft  rather  than 
the  extremities  of  the  long  bones ;  where  the  bone  is  enlarged  near 
the  joint  it  is  usually  upon  one  side  onlr.  In  syphilis  there  may  be 
necrosis,  while  in  rickets  breukiug  duwn  of  hone  is  never  seen.  From 
•curvy,  rickets  is  differentiated  by  the  absence  of  marked  hypenestho- 
tia,  ecchymoses,  and  other  haemorrhages,  the  changes  in  the  gums,  and 
most  of  all  by  the  fact  that  anti-scorbutic  diet  produces  no  imme<iiate 
change  in  the  symptoms.  The  diagnosis  of  rachitic  curvature  of  the 
0pine  from  vertebral  caries  will  be  considered  in  connection  with  the 
latter  disease. 

Prc^osis. — Rickets  per  se  is  never  a  fatal  disease.     It  is,  however,  a 
^^  large  factor  in  the  mortality  of  the  first  two  years,  us  the  cachexia  which 
^Kit  produces  predisposes  strongly  to  every  form  of  acute  disease.     It  is  an 
^Bimportant  etiological  factor  in  certain  serious  nervous  conditions,  espe- 
^Vcially  convulsions.     According  to  Gowcrs,  ten  per  cent  of  the  cases  of 
epilepsy  are  in  children  who  previonsly  suffered  from  rickets.    Rickets 
^Hadds  very  greatly  to  the  danger  from  all  acute  diseases  of  infancy,  par- 
^Vticularly  those  of  the  respiratory  truct.     This  depends  partly  upon  the 
feeble  mu.scular  power  and  partly  upon  the  tliomeic  dcforniities.     The 
^H  encroachment  upon  the  capacity  of  the  lungs  by  a  marked  tlioracic  de- 
^^fonuity,  may  in  itiiclf  l>e  enough  to  keep  a  child  in  a  delicate  condition 
and  retard  its  growth.    At  the  siunc  time  such  a  ct»ndition  is  u  euUhtant 
'        invitation  to  ncutc  attacks  of  bronchitis  or  pneumonia.     The  effect  of 
rickets  ui»on  the  future  health  of  the  chiM,  <le]x»nds  chiefly  upon  the 
prescnc*'  jind  extent  of  tlic  thoracic  dcfonnily.     When  this  is  absent,  as 
a  nile  no  serious  after-effects  are  seen,  and  although  children  may  re- 
main somewhat  dwarfed  on  account  of  their  short  legs,  in  other  respects 
they  nuiy  U'  as  well  as  if  thi'y  hud  never  Urn  the  subjects  of  rickets. 

Prophylaxis. — As  rickets  irf  primarily  due  to  improper  food  or  feed- 
ling,  and  secondarily  to  bad  surroundings,  it  may  be  prevented  by  the 
[observance  of  proper  rules  of  f«M>ding  as  laid  down  elsewhere*,  and  by  re- 
loving  children  from  their  faulty  surroundings.    Especial  care  should  he 
iven  to  the  later  children  of  a  family  where  the  earlier  ones  have  shown 
feven  the  mildest  ^^ymptoms  of  rickets,  as  the  predisposition  is  sure  to  in- 
crease with  each  successive  child. 
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Treatment. — In  considering  the  treatment  of  rickets,  the  natural 
course  of  the  disease  is  to  be  kept  in  mind,  viz.,  that  active  symptoms 
frequently  continue  only  until  the  tenth  or  twelfth,  rarely  longer  than  the 
eighteenth  mouth,  and  that  after  this  time  the  patient  suffers  more 
from  the  results  of  tliG  disease  than  from  the  disease  itself.  The  most 
important  jjoriod  for  treatment,  therefore,  and  the  one  in  which  it  is 
most  effective,  is  from  the  sixth  to  the  flfteeuth  month.  The  earlier 
the  treatment  is  begun  the  better  will  be  its  results.  Constitutional  treat- 
ment after  the  fifteenth  or  eighteenth  month,  hus  very  little  effect  upon 
the  disease,  for  by  this  time  most  of  the  harm  bos  been  done.  The  course 
of  the  disease  when  untreated  is  toward  spontaneous  recovery,  from  the 
changes  in  diet  and  life  which  arc  usually  made  when  children  have 
reached  the  latter  half  of  the  second  year.  Most  of  the  cases  seen  in 
private;  pra<Hice  are  of  a  mild  ty|K3  and  recover  without  special  treat- 
ment, often  no  diagnosis  being  matle  until  later  in  life,  when  the  bony 
deformities  or  stunted  growth  indicate  the  previous  existence  of  rickets. 
The  first  step  in  treatment  ifl  to  remove  the  cause,  aud  is  therefore  to  be 
directed  to  the  diet  and  hygiene  of  the  patient.  The  results  will  depend 
upon  how  completely  these  causes  can  be  removed. 

Diet, — Carbohydrates,  including  sugars,  proprietary  infant-foods,  and 
all  fiirinaccouB  substances,  should  be  rcHluced  to  the  minimum,  and  in 
some  cases  prohibited.  So  far  as  possible  the  diet  should  consist  of 
nitrogenous  food  and  fats,  especially  milk,  cream,  eggs,  red  meat  and 
fresh  fruit.  Tlieae  articles  are  to  be  given  according  to  the  rules  laid 
down  in  the  chapters  on  Infant  Feeding.  In  addition,  cod-liver  oil — 
which  in  these  cases  may  bo  considered  quite  as  much  a  food  as  a  medi- 
cine— should  be  administered  as  soon  as  the  stomach  will  tolerate  it 

Hygiene. — This  is  the  most  difficult  part  of  the  treatment  In  large 
cities  it  is  almost  impossible  to  secure  for  rachitic  patients  the  surround- 
ings thoy  require.  Whenever  possible,  such  children  should  be  sent  to  the 
country  ;  but  where  this  is  out  of  the  question,  much  may  bo  accom- 
plished by  frequent  excursions  upon  the  water  or  into  the  country,  by 
keeping  children  as  much  as  possible  in  the  parks  and  open  squares  of  the 
city,  and  securing  plenty  of  fresh  air  in  sleeping  rooms.  Mothers  are 
often  very  much  afraid  of  fresh  air,  on  account  of  the  tendency  of  these 
children  to  take  cold.  If  cold  sponge-baths  are  given  every  morning, 
much  can  be  done  to  lessen  this  susceptibility.  Sunshine,  though  diffi- 
cult to  obtain  in  large  cities,  is  a  most  cflicicnt  therapeutic  agent  The 
establishment  of  suburban  hospitals  and  homes  for  these  cases  would  do 
more  than  anything  else  to  lessen  the  mortality  from  rickets. 

In  a  disease  which  tends  so  uniformly  to  recovery  when  cansal  condi- 
tions are  removed,  it  is  difficult  to  estimate  the  real  value  of  medicinal 
treatment.  No  one  thinks  of  relying  upon  drugs  alone  in  the  treatment 
of  rickets,  and  where  they  are  used  in  conjunction  with  other  means  it 
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illogical  to  attribute  all  the  improvement  to  the  drugs  employed. 

lofie  most  used  arc  cod-liver  oil^  phosphorus,  and  various  prepara- 
ions  of  lizne.  Regarding  the  value  of  cod-liver  oil,  there  can  be  no 
rque^tion.     While  it  tim  not  be  ranked  as  a  specific  in  rickets,  it  should 

given  in  every  case  unless  contrn-indicatod  by  the  condition  of  the 
ich,  except  possibly  during  very  hot  summer  weather.  Phosphorua 
L«  been  popularized  in  the  treatment  of  rickets  by  Kassowitz,  who 
t-Tegurda  it  as  a  specific  for  the  disease.  1  have  been  unable  to  satisfy 
Imyself,  after  several  years'  trial,  that  in  the  great  majority  of  the  casea 
|it  had  any  decided  influence  upon  the  course  of  the  disease.  The  best 
lults  from  phosphorus  are  obtained  in  the  early  cases,  where  there  are 
cronio-tabes  and  marked  nervous  symptoms.  But  even  here  1  have  not 
seen  the  striking  benefit  reported  by  others.  In  the  later  stages  of  rick- 
eta,  it  has  been  difficnlt  to  see  any  special  result  from  its  use.  Phos- 
phorus may  be  administered  either  in  the  form  of  the  officinal  oJ!  of 
phosphorus  diluted  with  olive  oil,  or  as  Thompson's  solution.  The  dose 
ia  gr.  jlx  three  times  a  day,  given  after  meals;  it  should  be  continued 
for  several  months.  In  such  doses  I  have  never  seen  it  cause  unpleasant 
symptoms. 

The  absence  of  lime  in  rachitic  bones  has  led  to  the  use  of  various 
preparations  of  lime  as  remedies.  Those  most  employed  are  the  phos- 
phate, the  lactophosphate,  and  the  hypophosphite.  While  these  may  be 
beneficial  as  tonics,  they  are  not  In  any  sense  to  be  classed  as  Bpccifics.  It 
is  probable  that  when  lime  is  given  in  excess  of  the  amount  furnished  bj 
ordinary  breast-milk  or  cow^s  milk,  this  excess  passes  through  the  bowels 
nnabsorbed.  Arsenic  and  iron  are  valuable  in  the  treatment  of  rickets, 
the  special  indication  for  their  use  being  the  presence  of  marked  ansBmia* 
Profuse  sweating  may  be  relieved  by  small  doses  of  atropine — i.  e.,  gr. 
gif,  three  or  four  times  a  day,  to  a  child  of  six  months. 

Treattn^nt  of  the  rachitic  deformities. — The  deformities  of  the  chest 
are  less  amenable  to  treatment  than  most  of  the  others.  After  the  third 
jear  something  can  be  done  by  gymnastics  to  develop  the  chest  muscles 
and  to  increase  the  pulmonary  expansion.  The  employment  of  the  pnen- 
matic  cabinet,  in  which  it  is  sought  to  overcome  these  deformities  by  the 
oae  of  rarefied  air;  has  never  been  given  the  trial  which  it  deserves.  From 
the  very  meagre  reports  published,  this  appears  to  be  of  considerable  value. 

The  deformity  of  the  spine  (kyphosis)  may  usually  be  overcome  by 
postural  treatment  The  patient  should  lie  u[)on  a  hard  bed  ;  no  pillow 
shonld  he  allowed  under  the  head,  but  in  severe  coses  one  should  be 
placed  beneath  the  back,  so  that  the  head  and  buttocks  are  slightly  lower 
than  the  lumbar  spine.  While  sitting,  the  shoulders  should  be  kept  back 
and  the  tnmk  support^^d.  For  a  few  minutes  each  day  the  child  should 
tw  placed  upon  the  face,  and  the  deformity  overcome  by  raising  the  but- 
tocks while  pressure  is  mode  upon  the  spine.  In  severe  coses,  an  apparatus 
1» 
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for  gXTing  spinal  sapport,  either  by  a  steel  brace  or  a  plaster-of-Paris 
jacket,  may  be  worn  a  few  bonis  each  day  when  the  child  is  sitting  np. 
Other  means  shoold  be  employed,  especially  friction  and  massage,  to 
develop  the  spinal  mnscles. 

In  Teiy  many  cases  slight  deformities  of  the  extremities  are  oatgrown 
when  the  general  treatment  can  be  properly  carried  oat  Where  these 
ezisti  the  physician  should  take  the  cnrre  of  the  limbs  by  seating  the 


Fia.  51. — TnciDg,  showing  the  cnrre  in  a  case  of  boT-l<^ 


diOd  upon  a  jQat  surface  and  tracing  their  ontline  with  a  pencil  held  per- 
pmdicnlarly  (see  Fig.  51 ).  A  fresh  tracing  should  be  taken  once  a  month. 
If  the  deformity  is  not  rery  great  and  no  increase  takes  place^  it  is  safe 
to  continue  with  general  treatment  only.  If  the  deformity  is  marked  or 
if  it  increases  in  spite  of  the  constitntioual  treatment,  braces  should  be 
applied.  Something  may  be  done  toward  straightening  the  bones  by 
intelligent  manipulation.  Walking  should  be  discouraged  until  the  bones 
are  quite  firm-  Friction  of  the  eitremitiea,  and  even  the  use  of  electricity, 
win  do  TBj  mnch  to  increase  muscular  development    The  habit  of  sitting 
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cross-legged — a  very  common  one  in  rachitic  children — should  be  pro- 
ventedy  and  in  fact' any  other  habitual  posture,  on  account  of  the  danger 
of  increasing  certain  deformities.  But  little  is  to  be  expected  from  the 
use  of  apparatus  for  the  correction  of  rachitic  deformities  after  the  child 
is  two  and  a  half  years  old;  since  at  this  time,  and  often  even  at  two 
years,  the  bones  are  so  firm  that  no  amount  of  pressure  from  a  steel 
brace  will  have  any  effect. 

Without  going  fully  into  the  question  of  the  surgical  treatment  of 
rachitic  deformities,  for  which  the  reader  is  referred  to  text-books  of 
general  and  orthopaedic  surgery,  I  will  only  state  that  osteotomy  seems 
to  me  to  offer  decided  advantages  over  the  other  means  of  treating  severe 
deformities.  A  vast  amount  of  time  and  patience  is  wasted  in  the  vain 
attempt  to  overcome  very  marked  deformities  by  apparatus.  The  best 
results  in  osteotomy  are  obtained  when  the  operation  is  delayed  until  the 
fourth  or  fifth  year,  by  which  time  the  bones  are  sufficiently  firm  and 
solid.  Operations  in  the  second  year  are  generally  unsatisfactory,  and 
those  in  the  third  year  often  so,  because  of  the  bending  of  the  bones 
which  takes  place  subsequently.  The  deformities  which  require  opera- 
tion are  bow-legs  and  knock-knees,  less  frequently  the  curvatures  of  the 
femur  or  of  the  bones  of  the  forearm. 
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CHAPTER  I. 

DISEASES  OF  THE  LIPS,   TONGUE,  AfTD  MOUTIT. 

MALFORMATIONa 

Harelip. — This  ia  one  of  the  most  frequent  congenitftl  flcformitica. 
It  is  caused  by  an  incomplete  fusion  of  tlie  central  process  with  one  or 
both  of  the  lateral  processes  from  which  the  upper  half  of  the  face  is  de- 
veloped. This  deformity  may  be  single  or  double;  the  fissure  is  never  in 
the  median  line,  but  usually  just  beneath  the  centre  of  the  nostril.  There 
may  be  simply  a  slight  indentAtion  in  the  lip,  or  the  fissure  may  extend  to 
the  nostril.  Both  single  and  double  harelip— more  frequently  the  latter — 
may  be  complicated  by  fissure  of  the  palate.  Double  harelip  is  usually 
accompanied  by  a  fissure  between  the  intermaxillary  and  the  superior 
maxillary  bone  of  each  side. 

Cleft  Palate. — This  is  second  in  frequency  to  harelip.  It  may  involve 
the  soft  palate  only,  or  the  fissure  may  extend  into  the  hard  palate,  pro- 
ducing a  wide  gap  in  the  roof  of  the  mouth.  The  most  frequent  form 
is  that  in  which  only  the  soft  palate  is  affected. 

For  the  surgical  treatment  of  both  these  deformities  the  reader  is  re- 
ferred to  text-booka  upon  surgery.  As  to  the  time  of  operation,  in  cases 
of  harelip  it  is  wisest  to  defer  interference  until  the  child  is  well  started  in 
its  growth — usually  tlie  second  month — and  in  cleft  palate  during  the 
second  year.  The  medical  treatment  of  these  cases  consists  in  the  care 
of  the  mouth  and  in  the  nutrition  of  the  patient.  The  mouth  in  all  cases 
must  be  kept  scrupulously  clean,  but  the  greatest  care  is  necessary  not 
to  injure  (he  epithelium.  A  camelVhair  brush  and  plain  lukewarm 
water,  or  a  weak  alkaline  solution,  are  to  be  recommended.  Both  these 
deformities  are  exceedingly  likely  to  be  complicated  hy  thrush.  This  is 
a  serious  menace  to  the  success  of  any  operation,  and  even  to  the  life  of 
the  patient.  The  nutrition  is  always  a  matter  of  much  difficulty,  and  a 
very  large  number  of  these  cases  die  of  inanition  or  marasmus.  In  cases 
of  harelip,  if  the  fissure  is  so  great  as  to  interfere  with  nursing,  the  child 
may  be  fed  with  a  spoon  or  a  medicine  dropper  until  the  operation 
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iCan  be  done.  Tn  cleft  palate  there  may  b€  attached  to  the  rubber  nipple 
of  tlie  nursing  bottle  a  llap  of  thiu  sheet  rubber  iu  such  a  way  that  it 
^closes  the  fissure  in  the  mouth  when  once  the  nipple  is  in  place.  This 
flap  fihoukl  be  shaped  like  a  leaf,  one  extremity  being  sewed  to  the  neck 
of  the  rubber  nipple  and  the  other  end  left  free.  Iu  many  cases,  both 
before  aud  immediately  after  opemtion,  gavage  (page  04)  may  be  resorted 
to  with  the  greatest  benefit  and  with  very  little  inconvenience. 

Congenital  Hypertrophy  of  the  Tongue.—This  is  usually  due  to  disease 
of  the  lymphatics,  aud  is  to  be  regarded  as  a  lymphangioma.  In  a  few 
cases  hypertrophy  of  the  muscular  fibres  has  been  present.  The  tongue 
nay  reach  an  enormous  size,  so  that  it  is  impossible  for  it  to  be  contained 
vithin  the  cavity  of  the  mouth,  and  it  may  thus  interfere  with  nursing, 
deglutition,  and  even  with  respiration.  The  treatment  is  surgical.  Cases 
like  the  above  are  to  be  distinguished  from  those  of  enlargement  of  the 
tongue  seen  in  sporadic  cretinism,  In  this  disease  the  tongue  is  consider- 
ably enlarged  and  may  protrude  slightly  from  the  mouth,  but  it  is  rarely, 
if  ever,  large  enough  to  cause  other  symptoms.  It  diminishes  notably 
under  treatment  with  the  thyroid  extract. 

Bifid  Tongae. — These  cases  are  extremely  rare.  Brothers  has  reported 
to  the  New  York  Pathological  Society  a  case  of  cleft  tongue  in  a  child  of 
one  month.     There  was,  in  addition,  a  fissure  of  the  soft  palate. 

Tongue-Tie. — This  deformity  is  due  to  such  a  shorteniug  of  the  frennm 
that  it  is  impossible  to  protrude  the  tongue  to  a  normal  extent.  It 
differs  considerably  in  degree  in  different  cases.  In  some,  the  tongue 
can  not  be  advanced  beyond  the  gums.  Tongue-tie  may  interfere  with 
articulation,  and  even  with  sucking.  The  treatment  consists  in  liberating 
the  tongue  by  dividing  the  frenum  with  scissors  and  completing  the  oper- 
ation with  the  finger  nail.  This  should  be  done  iu  every  case  unless  the 
child  is  a  bleeder.  In  many  cases  the  mother  may  think  the  tongue  tied 
when  the  frennm  is  of  normal  length. 

Bifid  UTola. — This  is  not  very  uncommon.  It  usually  occurs  in  con- 
nection with  cleft  palate,  but  is  occasionally  seen  when  there  is  no  other 
deformity  present  It  may  be  complete  or  partial,  and  it  does  not  of  itself 
require  treatment 

DISEASES  OF  THE  LIPS. 

Herpes. — Herpes  lubialia  is  an  exceedingly  common  affection  in  chil- 
dren, occurring  in  acute  febrile  diseases,  particularly  pneumonia,  and 
■omctimes  alone.  It  is  the  familiar  "fever  sore  "or  "cold  sore"  of  do- 
moetic  medicine.  The  appearance  is  similar  to  herpes  in  other  parts  of 
the  body.  There  is  first  a  group  of  vesicles,  then  rupture  and  the  forma- 
tion of  crusts.  It  is  often  quite  difficult  to  cure  on  account  of  the  dis|>o- 
sition  of  children  to  pick  the  lip  with  the  fingers.  Although  it  heals  with- 
out treatment,  recovery  is  facilitated  by  the  use  of  some  antiseptic  lotion, 
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such  as  dilute  boric  acid,  followed  by  a  dusting  powder  of  zinc  oxide  and 
boric  acid.  This  Lreatnient  is  generally  more  sucwssful  than  the  use  of 
ointments.  Young  children  should  wear  mittens  at  night,  to  prevent 
picking  at  the  crusts. 

Eczema  of  the  Lip. — This  is  an  sxceedingly  common  condition,  and 
a  very  troublesome  one.  The  vermiliou  bonier  is  dry  and  rough,  and 
prone  to  deep  cracks  or  fissures.  These  are  usually  seen  at  the  angles  of 
the  mouth  or  in  the  median  line.  When  severe  they  are  exceedingly 
painful,  bleed  freely,  and  are  the  cause  of  very  great  discomfort,  especial- 
ly in  the  cold  season.  The  lips  should  he  covered  at  night  by  simple  oint- 
ment, and  this  should  be  used  as  much  as  possible  during  the  day. 
Where  deep  fissures  form,  they  should  be  touched  with  burnt  alum,  or 
with  the  solid  stick  of  nitrate  of  silver.  Syphilitic  lissures  are  considered 
t^ith  the  symptoms  of  that  disease. 

Perl6che  (French,  perUcher  =  to  lick). — This  name  was  first  given  by 
Lcmaistre,  in  1886,  to  a  form  of  ulceration  occurring  usually  at  the  angle 
of  the  mouth.  It  begins  in  most  cases  as  a  small  fissure,  which,  by  con- 
stant licking  and  irritation,  to  which  there  is  usually  added  infection, 
may  produce  an  intractable  ulcer  of  considerable  size.  It  often  resembles 
the  mucous  patch  of  hereditary  syphilis.  The  ulcer  is  of  a  grayish  colour, 
is  quite  painful,  and  is  associated  with  considerable  swelling  of  the  lip. 
It  lasts  from  two  to  four  weeks.  The  treatment  is  the  same  as  in  simple 
fi.ssure — viz.,  the  use  of  burnt  alum  or  nitrate  of  silver,  and  covering  the 
part  with  bismuth  or  oxide  of  zinc, 

DISEASES  OF  THE  TONGUE. 

Epithelial  Detqnamation. — This  is  a  disease  of  the  lingual  epithe- 
lium, whtuh  is  charucterized  by  the  appearance  upon  the  dorsum  or  mar- 
gin of  the  tongue,  of  circular,  elliptical,  or  crescentLc  red  patches,  with 
gray  margins  which  are  slightly  elevated.  It  is  sometimes  improperly 
called  psoriasis  of  the  tougue.     It  is  quite  a  common  condition. 

The  beginning  of  the  disease  is  not  often  ^een.  It  is  stated  first  to 
appear  as  a  white  or  gray  patch,  like  thickening  of  the  epithelium.  Thesa 
patches  enlarge  quite  rapidly,  and  are  followed  by  detachment  of  the 
epithelium  and  the  formation  of  bright  red  areas,  which  are  the  parts 
denuded  of  epithelium.  As  usually  seen,  there  exists  upon  the  tongue 
from  two  to  half  n  dozen  of  these  red  patches  surrounded  by  a  gray  bor- 
der, which  is  about  one  twelfth  of  an  inch  wide,  and  slightly  elevated.  The 
outline  of  the  patch  is  nearly  always  crescentic  (see  Fig.  52).  From  day 
to  day  the  configuration  of  the  patches  changes;  the  gray  lines  advance 
across  the  tongue  from  side  to  side,  or  from  base  to  tip,  disappearing  as 
they  reach  the  border  or  the  extremity.  They  are  followed  by  the  red 
patches,  and  as  the  old  ones  fade  away  new  ones  form  and  run  the  same 
course.    The  white  border  seems  to  be  made  up  entirely  of  epithelium. 
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The  red  patches  are  of  a  bri^^lit  vahnn  nearest  the  border,  graiUially 
shading  off  into  the  normal  colour  of  the  tongue.  Only  the  epithelium  is 
involved,  the  deeper  Ftruoturos  being  unaffected.  The  tluratinn  of  the 
disease  is  indefinite;  it  usually  lusts  for  luonthe,  and  often  for  years. 
Guinon  reports  several  cases  which  recovered  during  an  intercurrent 
attack  of  measles  or  scarlet  fe^er. 

The  cause  is  unknown.  The  condition  occurs  rather  more  frequently 
in  females  than  in  males,  and  Gubler  luis  reported  an  instance  of  several 
members  of  the  same  family  being  affected. 
Most  of  the  cases  are  seen  in  infancy  and 
early  childhood.  The  condition  has  been 
thought  to  depend  upon  nearly  every  disease 
of  this  period.  Parrot  believed  that  it  was 
always  syphilitic,  but  this  view  has  been 
effectually  disproved  by  subsequent  observa- 
tion. The  disease  is  not  accompanied  by 
pain,  salivation,  or  by  other  symptoms  of 
Btomatitis,  and  it  is  of  little  practical  impor- 
tance. Its  symptoms  are  so  characteristic 
that  it  can  hardly  be  mistaken  for  any  other 
condition.     Treatment  is  unnecessary. 

Two  other  forms  of  epithelial  desquama- 
tion have  been  observed,  both  much  more 
rare  than  that  described.  In  one  of  these 
the  red  denuded  portion  occupies  the  margin  of  the  tongue,  while  the 
centre  is  gray  or  white  ;  the  irregular  wavy  outline  which  separates  the  two 
tnggests  strongly  an  outline  map,  and  the  condition  is  sometimes  called 
the  "  geographical  tongue."  In  another  variety  nearly  the  whole  organ 
may  be  uniformly  red,  from  loss  of  the  epithelium,  there  being  no  borders 
or  patches.  Both  these  varieties  are  of  much  shorter  duration  than  the 
more  common  form,  usually  lasting  only  a  few  weeks.* 

Gloffitif. — Inllammation  of  the  tongue  is  not  very  common  in  chil- 
dren. It  is  usually  of  traumatic  origin.  The  injury  may  be  due  to  biting 
the  tongue  in  a  fall  or  in  an  epileptic  seizure.  Glossitis  is  sometimes 
excited  by  the  irritation  of  a  sharp  tooth,  causing  a  wound  which  may  be 
the  avenue  of  infection ;  or  it  may  result  from  taking  into  the  mouth 
irritant  or  caustic  poisons.  In  a  small  number  of  cases  no  cause  can  be 
found.  The  symptoms  are  markcMi  swelling  of  the  tongue,  so  that  it  may 
protrude  from  the  mouth ;  and  it  may  even  be  so  great  as  to  cause  se- 
vere dyspmca.     There  are  also  profuse  salivation,  difficulty  in  swallowing 
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Fia.Sft.— Epithtilwl  de«uuAmatioo 
of th«  toDgae.    (Uamoo.) 


*  For  a  fatler  description  and  literature  of  the  subji^ct,  see  Guinon,  Revue  Men- 
■oelle  dm  Maladies  de  PGnfanoe,  1887,  p.  345;  and  Oautier,  Rerue  MMioala  de  la 
■  Bniiaft,  Romandn,  October  and  November,  1881. 
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and  in  articulation,  and  often  considerable  local  paiu.  There  may  be 
a  rise  of  temperature  to  102°  or  103°  F.  The  treatmenf  consists  in 
the  use  of  fluid  food,  which  in  severe  cases  may  be  introduced  through 
the  nose  by  means  of  a  catheter.  Ice  may  be  ut^ed  externally,  or, 
better  still,  pieces  of  ice  should  be  kept  in  the  mouth  continually.  If 
there  is  obstruction  to  respiration,  and  in  all  severe  cases,  scarifica- 
tion should  be  done  on  the  dorsum  of  the  tongue  along  the  side  of  the 
raph^. 

The  acute  swelling  of  the  tongue  and  lips  occurring  in  some  cases  of 
urticaria  may  be  mentioned  in  this  connection.  This  is  a  rare  condi- 
tion iu  children,  but  it  may  develop  rapidly  and  to  such  a  degree  as  to 
cause  aliirniing  symptoms.  The  treatment  consists  in  the  use  of  ice 
locally,  free  purgation  by  salines,  and  in  extreme  cases  needle  punc- 
tures to  relieve  the  u'dema. 

Tongue-swallowing.- — This  term  is  used  to  describe  a  rare  condition 
seen  in  infants,  in  which  the  tongue  is  turned  backward  into  the  pharynx, 
so  as  to  obstruct  respiration.  It  may  be  drawn  quite  into  the  cesophagus. 
Several  marked  cases  have  been  collected  by  Hennig.*  While  most  fre- 
quently occurring  with  paroxysms  of  pertussis,  tongue-swallowing  has 
been  seen  in  other  diseases.  This  should  not  be  forgotten  as  one  of  the 
explanations  of  sudden  asphyxia  in  a  young  infant.  The  couditiona 
necessary  to  its  production  arc  a  somewhat  relaxed  organ  or  a  long 
frenum.  In  none  of  the  fatal  cases  reported,  however,  had  the  frenam 
been  divided.  In  some  we^k  infants,  falling  back  of  the  tongue,  so  that 
its  base  partly  covers  the  epiglottis,  produces  asphyxia,  precisely  as  it 
occurs  in  adult  life  under  full  anaesthesia.  The  recognition  of  the  con- 
dition is  a  very  easy  one,  and  its  treatment  is  to  relieve  the  obstruction 
by  drawing  the  tongue  forward  by  the  finger  or  forceps. 

TJlccr  of  the  Frenum. — The  friction  against  the  sharp  edges  of  the 
lower  central  incisors  frequently  causes  an  ulcer  of  the  frenum  in  in- 
fants. I  have  never  seen  it  in  older  children.  It  usually  occurs  in 
pertussis,  but  is  seen  in  other  conditions.  In  some  it  appears  to  be  pro- 
duced by  friction  of  the  teeth  during  nursing  from  the  breast  or  bottle. 
It  is  more  often  seen  in  children  who  an>  delicate  or  cachectic  than  in 
those  who  arc  healthy  and  well  nourished.  The  ulcer  may  be  confined 
to  the  frenum,  or  it  may  extend  quite  deeply  into  the  tongue.  It  is 
usually  about  one  fourth  of  an  inch  in  diameter,  and  of  a  yellowish-gray 
colour.  When  not  readily  cured  by  touching  with  alum  or  nitrate  o^ 
silver,  the  child  may  be  fed  by  gavage  for  several  days,  or  the  teeth  may 
be  covered  bv  a  bit  of  absorbent  cotton. 


•  J&hrbadi  far  Kindcfheilkunde,  li,  299. 
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ALVEOLAR  ABSCESS. 

Tbifl  IB  common  in  chilijren,  especiftlly  among  the  class  of  hospital  and 
disperieary  patients,  in  whom  little  or  no  attention  is  given  lo  the  care  of 
the  teelh.  1l  causes  severe  |min  and  acute  swelling,  which  may  be  limited 
to  the  gum,  or  it  may  involve  to  a  considerable  extent  the  periosteum  of 
the  jaw,  and  even  cause  swelling  of  the  whole  side  of  the  face.  If  there 
is  retention  of  pus,  there  may  he  quite  severe  constitutional  symptoms, 
SDcb  as  a  chill  and  high  temperature ;  but  in  most  of  the  cases  these  are 
wanting.  The  abscess  usually  opens  spontjineonely  into  the  month,  but  it 
may  open  externally  if  the  nialur  teeth  are  tho  one-S  alTectc^d.  It  may 
even  lead  to  necrosis  of  the  jaw.  If  its  site  is  the  upper  jaw,  the  pus  may 
find  its  way  into  the  nasal  cavity  or  into  the  muxillary  sinus. 

The  treatment  is,  in  the  first  place,  propliylaotic.  This  requires  atten- 
tion to  the  teeth  to  prevent  decay,  and  the  removal  of  old  oarious  fangs, 
which  are  a  constant  menace  to  the  health  of  the  child  in  more  ways  than 
one.  The  free  use  of  the  toothbrush  and  some  antiseptic  month-wash 
will,  in  the  great  majority  of  cases,  prevent  the  occurrence  of  this  disease. 
It  is  important  that  the  abscess  be  opened  early  and  free  drainage  secured. 
If  there  is  a  carious  tooth  it  should  be  drawn. 

DIFFICCLT  DENTITION. 

The  place  of  dentition  as  an  otiologieal  factor  in  the  diseases  of  infancy 
is  one  which  has  given  rise  to  much  discussion.  From  a  very  early  period 
the  view  has  descended,  that  a  large  numlwr  of  the  disejises  occurring  be- 
tween the  ages  of  six  months  and  two  years  arc  due  to  difficult  dentitioKL 
The  list  of  such  diseases  is  a  long  one,  but  year  by  year  it  has  been  short- 
ened as  one  after  another  has  been  sliown  to  depend  u|>on  other  causes, 
dentition  being  only  a  coincidence. 

At  the  present  time  many  good  observers  deny  that  dentition  is  ever  a 
canse  of  symptoms  in  children ;  some  even  going  so  far  as  to  say  that  the 
growth  of  the  teeth  causes  no  more  symptoms  than  tho  growth  of  the 
hair.  Without  doubt  the  usual  mistake  made  in  practice  is  in  overlooking 
serious  disease  of  the  bruin,  kidneys,  lungs,  stomach,  and  intestines,  becaasc 
of  the  firm  belief  that  the  child  was  **only  teething."  The  physician  who 
starts  out  with  the  idea  that  in  infancy  dentition  may  produce  all  symp- 
toms usually  gets  no  further  timn  this  in  his  etiological  investigations. 
Although  I  strongly  believe  that  the  importance  of  dentition  as  an  etio- 
logical factor  in  disease  has  been  in  the  past  greatly  exaggerated,  and 
although  I  onr«e  held  the  o]>inion  that  simple  dentition  never  produced 
lyrnptoms,  I  have  been  compoUed  by  clinical  observations  to  change  my 
opinion  upon  this  subject;  and  I  am  now  willing  to  admit  that,  particu- 
larly in  delicate,  highly  nen'ous  children,  dentition  may  produce  manj 
reflex  ayuaptoms,  some  even  of  quite  an  alarming  character. 
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Speaking  from  general  impressions,  not  from  statistica,  I  should  say 
that  in  my  experience  about  one  half  of  the  healthy  children  cut  their 
teeth  without  any  visible  eymptorns,  loeal  or  general;  in  the  remainder 
some  disturbance  is  usually  seen,  and  though  in  most  cases  it  is  slight 
and  of  short  duration,  it  may  last  for  several  days  or  even  a  week.  The 
symptoms  most  commonly  seen  are  disturbed  sleep,  or  wakefulness  at 
night  and  fretfulneys  by  du}*,  so  that  children  often  sleep  only  one  half 
the  usual  time.  There  is  loss  of  appetite,  and  much  less  food  than  usual 
is  taken.  There  is  often,  but  not  always,  an  increase  in  the  salivary 
secretion,  a  slight  amount  of  catarrhal  Ktomatitirt,  and  a  constant  dis[jo- 
sition  on  the  part  of  the  child  to  stuff  the  fingers  into  the  mouth.  The 
bowels  are  often  constipated  or  there  may  be  slight  di«rrha»a.  The  ther- 
mometer may  show  a  slight  elevation  of  temperature  to  100**  to  101 '5** 
F.  The  weight  may  remain  stationary  for  a  week  or  two,  and  there  may 
even  be  a  loss  of  a  few  ounces.  The  duration  of  these  symptoms  in  most 
cases  is  but  a  few  days,  and  they  require  no  special  treatment.  If  the 
food  is  forced  beyond  the  child's  inclination,  attacks  of  indigestion  with 
vomiting  and  diarrhcea  are  easily  excited. 

Symptoms  more  severe  than  the  above  are  rare  in  healthy  children, 
but  are  not  infrerjuent  in  those  who  are  delicate  or  rachitic.  In  such 
susceptible  children,  even  so  slight  a  thing  as  dentition  may  he  the  cause, 
or  at  least  the  exciting  cause,  of  quite  serious  symptoms.  Often  there 
is  some  other  factor  in  the  case,  such  a«  bad  feeding  or  feeble  digestion. 
In  delicate  or  racliitic  children  there  may  be  seen  the  symptoms  alreoidy 
mentioned  as  occurring  in  healthy  infants,  but  in  greater  severity;  and 
in  addition  there  may  be  severe  attacks  of  acute  indigestion.  Occasion- 
ally there  is  an  elevation  of  temperature  to  102°  or  103**  F.,  lasting  usu- 
ally only  two  or  three  days,  and  accompanied  by  no  symptoms  except 
almost  complete  anorexia.  Convulsions  which  could  fairly  be  attributed 
to  dentition  I  have  seen  but  once;  they  are  more  a|tt  to  occur  in  rachitic 
children.  There  are  certain  eases  of  eczema  in  which  the  8}Tnptoms 
undergo  a  distinct  exacerbation  with  the  eruption  of  each  group  of 
teeth.  As  regards  almost  all  the  other  diseases  which  are  commonly 
attributed  to  dentition,  I  believe  that  it  is  a  delusion  to  trace  them  to 
this  cause. 

The  physician  should  watch  a  child  carefully,  and  examine  it  fre- 
quently, to  be  sure  that  he  is  not  overlooking  some  serious  local  or  con- 
tJtitiitional  disease  before  he  allows  himself  to  make  the  diagnosis  of 
difficult  dentition.  Probably  in  ninety-five  per  cent  of  the  cases  in  which 
symptoms  are  present,  they  are  due  to  some  cause  other  than  denti- 
tion. When,  however,  symptoms  such  as  any  of  those  mentioned  disap- 
pear immediately  when  the  teeth  come  through,  and  when  we  see  them 
repeated  four  or  five  times  in  the  same  child  with  the  eruption  of  each 
group  of  teeth,  and  accompanied  by  red  and  swollen  gums,  I  think  we 
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can  not  esaijw  the  conclusion  that  dentition  is  a  factor  in  their  pro- 
duction, though  perhaps  not  the  only  one. 

In  the  treatment  of  this  condition  dnigs  occupy  but  a  small  place.  It 
should  be  remembered  that  infants  are  at  this  time  in  a  peculiarly  sus- 
ceptible condition  os  regards  the  digestive  tract,  and  attacks  of  indiges- 
tion, and  even  severe  diarrhoua,  are  readily  excited  from  slight  causes, 
especially  from  overfeeding.  Special  care  should  be  exercised  in  thia 
respect.  The  strength  of  the  food  should  be  reduced,  as  well  as  the 
amount  given.  The  poor  appetite  indicates  a  feeble  digestion,  which 
should  not  be  overtaxed.  As  attacks  of  bronchitis  and  acute  nasal  ca- 
tarrh are  readily  induced,  even  slight  exposure  should  be  guarded 
against.  The  nen'ous  symptoms,  when  severe,  may  be  relieved  by  the 
use  of  moderate  doses  of  the  bromides  and  phenacetine,  better  than  by 
opiates.  All  soothing  syrups  should  be  discountenanced.  AH  the  vari- 
ous devices  for  making  dentition  easy  are  a  delusion.  In  a  small  num- 
ber of  cases  lancing  the  gums  is  of  decided  value.  I  have  myself  seen 
marked  and  unduubted  relief  given  by  it.  This  is  likely  to  be  the  case 
where  the  gums  are  tense,  swollen,  and  very  red,  with  the  teeth  just 
beneath  the  mucous  membrane.  To  press  a  tooth  through  the  gum  by 
simply  rubbing  gently  with  the  finger  covered  with  sterile  gauze  is  fre- 
quently much  more  effective  than  an  incision.  It  is  seldom,  however, 
that  the  relief  expected  is  seen  from  any  of  these  measures. 


CATARRHAL  STOMATITIS. 

This  is  characterized  by  rodriegs  and  swelling  of  the  mucous  mem- 
brane, and  by  increased  secretion  of  the  salivary  and  the  niuciparoua 
glands  of  the  mouth.  It  usually  involves  a  large  part  of  the  mucous 
membrane. 

Etiology. — Catarrhal  stomatitis  may  result  from  traumatism.  This 
injury  may  be  mechanical,  or  due  to  heat  or  any  irritant  accidentally 
taken  into  the  mouth.  It  frequently  occurs  at  the  time  of  the  eruption 
of  a  tooth.  It  complicates  measles,  scarlet  fever,  diphtheria,  influenza^ 
and  many  other  infectious  diseases.  In  these  cases,  and  in  many  others, 
the  disea.se  is  probably  due  to  direct  infection. 

LeiioBB. — The  lesions  are  essentially  the  same  as  in  catarrhal  inflam- 
mations of  other  mucous  membranes.  There  are  congestion  with  des- 
quamation of  epithelial  cells,  and  sometimes  the  formation  of  superficial 
ulcers.  The  process  may  be  a  very  superficial  one,  or  it  may  extend  to 
the  submucous  tissue. 

Symptoms. — The  mucous  membrane  is  intensely  injected,  all  the 
capillaries  are  dilated,  and  small  hemorrhages  easily  excited.  The  mu- 
cous membrane  is  swollen,  this  being  most  apparent  over  the  gums  or 
about  the  teeth.  There  may  be  some  swelling  of  the  lips.  The  mouth 
seems  hot,  and  the  local  temperature  is  certainly  increased.   There  is  con- 
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is  very  frequently  seen  throughout  childhood.  It  occura  in  the  stTong  as 
well  as  in  the  delicate.  It  Ib  oftuu  abdociiiled  with  some  disturhance  of 
the  stomach,  and  occaaionatly  with  dentition.  I  have  adopted  the  term 
herpetic  because  the  condition  is  analogous  to  herpes  of  the  lips  and  face, 
the  difference  in  appearance  being  duo  chiefly  to  location.  It  is  appar- 
ently caused  by  something  which  acts  upon  terminal  nerve  filaments. 

Lesions. — The  generally  accepted  opinion  is  that  there  is  first  a  vesi- 
cle, followed  by  a  death  of  epithelial  cells  covering  it,  and  then  a  super- 
ficial ulcer.  The  white  apjM'arance  is  due  to  the  fact  that  the  ulcers, 
being  on  a  mncoujt  membrane,  are  always  moist.  These  ulcers  may 
extend  superficially,  but  never  deeply;  they  heal  quickly  with  the  for- 
mation of  new  cpitliclial  cells,  leaving  no  cicatrices.  Herpetic  stoma- 
titis is  always  associated  with  more  or  less  catarrhal  iTillurrtmation. 

Symptoms. — The  disease  is  characterized  by  local  and  general  symp- 
toms. The  former  are  quite  indefinite — general  indisposition,  loss  of 
appetite,  and  slight  fever.  The  local  symjitoms  consi^^t  in  the  develop- 
ment of  smallj  shallow,  circular  ulcers,  usually  coming  in  successive 
crops.  While  most  frequent  at  the  border  of  the  tongue  and  the  inside 
of  the  lips,  they  may  l>e  found  u|)on  any  part  of  the  mucous  membrane 
of  the  mouth  or  the  pharynx.  There  may  l>e  only  luilf  a  dozen  present, 
or  the  mouth  may  be  filled  with  them.  They  are  first  of  a  yellowish 
colour,  and  on  an  average  about  one-eighth  of  an  inch  in  diameter.  By 
the  coalescence  of  several  snialler  ones  there  may  form  patches  of  con- 
siderable size,  sometimes  nearly  covering  the  lips.  The  older  ulcers  are 
apt  to  have  u  dirty  grayish  colour,  and  in  places  may  look  not  unlike  a 
diphtheritic  membrane.  The  smaller  ones  are  surrounded  by  a  red  areola, 
and  when  healing  the  margin  is  of  a  bright-red  colour.  Their  appear- 
ance is  often  more  like  that  of  an  exudation  upon  the  mucous  membrane 
than  an  excavation  into  it.  The  other  symptoms  are  much  the  same  as 
in  catarrhal  stomatitis,  but  usually  of  greater  severity.  The  pain  is  par- 
ticularly intense,  it  being  often  difficult  to  induce  children  to  take  any- 
thing in  the  form  of  food.  The  tongue  is  frequently  coated,  but  there  is 
never  the  foul  breath  of  ulcerative  stomatitis.  The  duration  of  the  dis- 
ease is  from  one  to  two  weeks,  and,  if  the  child  is  in  good  condition,  com- 
plete recovery  takes  place  even  without  any  special  treatment.  In  badly 
nourished  children  the  disease  may  last  for  two  or  three  weeks;  relapses 
may  occur,  and  the  condition  may  interfere  very  seriously  with  the  child's 
nutrition. 

Treatment. — This  is  the  same  as  in  catarrhal  stomatitis,  with  the 
addition  that  to  each  one  of  the  ulcers  finely  powdered  burnt  alum  should 
be  applied  with  a  camers-hair  brush.  If  this  is  not  effective,  the  solid 
stick  of  nitrate  of  silver  may  be  used.  The  ulcers  will  usually  yield  rap- 
idly to  this  treatment.  In  my  experience,  drugs  given  with  the  purpose 
of  affecting  the  lesion  in  the  mouth  have  been  without  benefit. 
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ULCEKATIVB  STOMATITI& 

Ulcerative  stomatitis  is  believed  to  occur  only  when  teeth  are  pres- 
ent. It  is  characlfrized  by  an  ulcerative  process,  beginning  at  the  junc- 
tion of  the  teeth  and  the  guru,  and  extcndiDg  along  the  teeth;  it  occa- 
sionally involves  other  parts  of  the  mouth,  but  never  spreads  beyond  the 
buccal  cavity. 

Etiolo^. — A  form  of  ulcerative  stomatitis  is  produced  by  certain' 
metallic  poisons,  especially  mercury,  lead,  and  phosphorus;  but  all  these 
are  now  rare.  Ulcerative  stomatitis  also  occurs  in  scurvy ;  and  it  seems 
probable  that  an  allied  disturbance  of  nutrition,  with  spongy,  swollen 
gums,  precedes  some  other  forms  of  ulcerative  stomatitis.  Bad  surround- 
ings and  improper  food  act  as  predisposing  causes;  for  the  disease  is 
quite  common  in  hospital  and  dispensary  patients,  although  rare  in  pri- 
vate practice.  Local  causes  of  some  importance  are  want  of  cleanliness 
of  the  mouth  and  teeth  and  the  presence  of  carious  teeth.  Conditions 
which  produce  a  lowered  vitality  of  the  gums  act  as  a  predisposing  cause, 
and  infection  as  an  exciting  cause  of  the  disease.  The  constant  clinical 
features  of  ulcerative  stomatitis  and  the  occasional  occurrence  of  epi- 
demics indicate  a  specific  cause.* 

Lesions. — The  disease  may  begin  ot  any  part  of  the  mouth,  but  most 
frequently  upon  the  outer  surface  of  the  gum  along  the  lower  incisor' 
teeth.  From  this  point  it  extends  behind  the  teeth,  and  from  the  ia- 
ciflors  to  the  canines  and  molars,  usually  of  one  side  only;  but  it  may 
involve  the  entire  gimi  of  both  jaws.  From  the  gums  the  process  may 
spread  to  the  lips,  affecting  the  fold  of  mucous  membrane  between  the 
gum  and  the  lip,  and  also  to  the  inner  surface  of  the  check,  csj)ecially 
opposite  the  molar  teeth,  where  large  ulcers  often  form.  In  neglected 
cases  the  disease  may  extend  into  the  alveolar  sockets,  the  teeth  loosen- 
ing and  fulling  out.  The  periosteum  of  the  alveolar  process  may  be  in- 
volved, and  even  superficial  necrosis  of  the  jaw  may  occur,  as  has  hap- 
pened in  several  cases  that  came  under  my  observation. 

Ulcers  similar  in  appearance  may  also  be  present  in  other  parts  of 
the  mouth— i.  e.,  on  the  soft  palate  or  the  tonsils,  sometimes  even  when 
the  gums  are  not  involved. 

Symptoms. — The  first  things  noticed  are  the  very  offensive  breath 
and  the  profuse  salivation.    It  is  usually  for  one  of  these  symptoms  that 

*  The  mn»t  itnportAiit  bacteriological  investigniianit  of  this  diBease  are  those  of 
Bemheim  and  Pospischill  (Jabrbueh  fOr  Kinderheilk.,  xlvi,  43-1).  Of  thirty  oases 
Htudted,  in  alt  but  two,  Iwth  mild  onf*5.  ther  found  two  micro* organisms  associated; 
sometimes  one  and  sometiroes  the  other  predominated.  One  was  a  fusiform  bacillus 
often  bent,  with  sharp  ends,  somewhat  resembltnfr  the  diphtheria  bacillus  bnt  larger; 
it  was  stained  by  methyl  blue  and  decobnirized  by  Gram.  The  other  was  a  spiral 
form.  It  is  interesting  to  note  that  similar  bacteria  were  found  by  Miller  in  carious 
teeth,  and  by  Vincent  in  ulcero-meinbranous  tonsillitis  (see  page  dOS), 
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the  patient  is  brought  for  treatment.  On  inspection  of  the  mouth,  there 
are  seen  in  the  mild  cases,  swollen,  spongy  gums  of  a  deep-red  or  purplish 
colour,  which  blued  at  the  slightest  touch.  There  is  a  line  of  ulceration, 
■usually  along  the  incisor  teeth,  most  marked  in  front,  which  may  ex- 
tend to  any  or  to  all  of  the  teeth;  sometimes  it  affects  only  the  gum 
along  the  molar  teetl^  the  incisors  escaping.  At  the  Junction  of  the 
teeth  and  gum  is  seen  a  dirty,  yellowish  deposit,  on  the  removal  of  wluch 
free  bleeding  takes  place.  The  diseased  parts  are  very  painful,  and  the 
child  cries  and  resists  any  attempt  at  examination.  In  the  more  severe 
cases  and  in  those  of  longer  duration  the  teeth  are  loosened,  sometimes 
being  so  loose  that  they  can  be  picked  from  the  gum.  There  may  be 
necrosis  of  the  jaw,  and  even  a  loose  sequestrum  may  be  found.  In 
these  cases  the  ulceration  along  the  gums  is  deeper,  and  there  may  be 
ulcers  in  the  check  opposite  the  molar  teeth,  or  inside  the  lip.  The 
swelling  may  be  so  great  that  the  teeth  are  almost  covered;  this  is  seen 
particularly  in  the  scorbutic  form.  The  saliva  pours  from  the  mouth, 
adding  greatly  to  the  discomfort  of  the  patient.  Beneath  the  jaw  are 
felt  the  large,  swollen  lymphatic  glandn,  which  arc  painful  and  tender  to 
the  touch,  but  show  no  tendency  to  suppurate.  The  tongue  is  somewhat 
swollen,  and  shows  at  the  edges  the  imprint  of  the  teeth ;  it  has  a  thick, 
dirty  coating. 

The  disease  is  attended  by  little  or  no  fever  or  other  constitutional 
aymptoms.  The  general  condition  of  these  patients  is  often  poor,  and 
there  may  be  quite  a  marked  cachexia.  Other  forms  of  stomatitis  may  be 
associated,  and  it  should  not  be  forgotten  that  the  gangrenous  form  may 
follow. 

When  not  recognised  or  not  properly  treated,  ulcerative  stomatitis 
may  last  for  months.  Wlien  properly  treated  it  tends  in  all  recent  cases 
to  rapid  recovery,  usually  in  a  few  days.  No  deformity  of  the  mouth 
is  left,  the  only  untoward  results  being  shrinking  of  the  gum,  sometimes 
loas  of  some  of  the  incisor  teeth,  and  more  rarely  a  superficial  necrosis 
of  the  alveolar  process.  All  these  are  quite  uncommon.  Ulcerative 
stomatitis  can  hardly  be  confounded  with  any  other  form,  and  not  only 
should  a  diagnosis  of  the  lesion  be  made,  but  the  condition  upon  which 
it  depends  should,  if  possible,  be  discovered;  scorbutus,  particularly, 
should  not  be  overlooked. 

Treatment. — The  first  thing  to  be  done  is  to  remove  the  cause.  When 
dependent  upon  metallic  poisoning  the  source  should  be  discovered. 
Scorbutic  cases  should  have  the  usual  anti-scorbutic  diet.  Cleanliness  of 
the  mouth  is  of  great  importance,  and  this  may  best  be  accomplished  by 
the  use  of  peroxide  of  hydrogen  diluted  with  from  one  to  four  parts  of 
water.  It  should  be  followed  by  plain  water,  and  repeated  several  times 
A  day.  In  other  cases  an  astringent  solution  of  alum,  five  grains  to  the 
ounce,  or  a  mouth-wash  of  chlorate  of  potash,  three  grains  to  the  ounce. 
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may  be  employed.  T}ie  only  objection  to  the  last  mentioned  is  the  pain 
whith  it  usually  produces. 

The  specific  remedy  for  ulcerative  stomatitis  is  chlorate  of  potash. 
The  best  method  of  administration  is  to  give  two  grains,  or  one-half  tea- 
spoouful  of  a  saturated  solution,  largely  diluted,  every  hour  during  the 
day  for  the  first  twenty-four  hours  and  subsequently  every  two  hours; 
when  improvement  occurs  the  dose  may  be  still  further  reduced. 
Marked  benefit  is  usually  seen  in  one  or  two  days  even  in  cases  that  have 
lasted  for  several  weeks.  If  the  case  does  not  yield  readily  to  this  treat- 
ment there  is  probably  disease  at  the  roots  of  the  teeth,  and  when  loose 
these  should  be  removed,  and  the  jaw  examined  to  see  if  there  is  necro- 
sis. Occasionally  when  there  is  no  disposition  to  heal,  the  shreds  of 
necrotic  tissue  should  be  carefully  removed,  and  burnt  alum  or  nitrate 
of  silver  applied. 

The  constitutional  and  dietetic  treatment  in  all  those  cases  should 
be  the  same  as  that  employed  in  scurvy — i.  e.,  plenty  of  fruit,  fresh  vege- 
tables, and  sometimes  the  internal  administration  of  mineral  acids,  espe- 
cially aromatic  sulphiirir  aeid.     Iron  is  indicated  in  most  of  the  cases. 

Ulceration  of  the  Hard  Palate. — This  is  usually  seen  in  the  first  few 
weeks  of  life,  but  may  occur  in  any  child  suffering  from  marasmus.  The 
primary  cause  may  be  the  injury  intlicted  in  cleansing  the  mouth.  In 
other  cases  it  is  due  to  the  friction  of  the  rubber  nipple,  or  something 
else  which  the  child  is  allowed  to  suck.  In  still  others  it  is  apparently 
produced  by  the  habit  of  tongue-sucking  frequently  observed  in  these 
young  iufants.  The  appearances  are  quite  characteristic:  there  is  found, 
rather  far  back  upon  the  hard  palate,  usually  in  the  middle  line,  a  super- 
ficial ulcer,  from  a  fourth  to  a  half  inch  in  diameter.  There  arc  no  signs 
of  acute  infliimmation.  Thrush  may  coexist,  but  it  has  no  relation  to 
the  production  of  the  disease.  Spontaneous  recovery  usually  occurs  in 
from  one  to  three  weeks,  provided  the  cause  can  be  removed.  In  children 
sufl'oring  from  marasmus  these  ulcers  are  very  intractable,  and  in  many 
instances  their  cure  is  practically  impossible.  It  is  therefore  especially 
important  to  prevent,  if  possible,  their  formation  by  care  in  cleansing  the 
nicmth,  and  in  avoiding  the  other  chupcs  rcfern'd  to.  When  ulcers  have 
appeared  they  should  be  treated  as  cases  of  herpetic  stomatitis. 
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THRUSH. 
Synonyms:  Sproe;  Oennan,  Soor;  French,  Mngnet. 

Thrush  is  a  parasitic  form  of  stomatitis  characterized  by  the  appear- 
ance upon  the  mucous  membrane,  usually  of  the  tongue  or  of  the  cheeks, 
of  small  white  flakes  or  larger  patches.  It  is  common  in  infants  of  the 
first  two  or  three  months,  and  in  all  the  protracted  exhausting  diseases 
of  early  lifci 
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Etiology. — The  exact  clasg  to  which  the  vegetable  parasite  which 
produces  thrush  belongs  has  not  yet  been  definitely  settled.  Robin's  opin- 
ion was  loug  accepted  that  it  was  the  o'idium  albicans;  the  view  of  Qra- 
witz,  that  it  ia  the  saccharomyces  albkans,  is  now  more  geuerally  adopted. 
If  a  little  of  the  exudate  from  the  mouth  is  placed  upon  a  slide  and  a 
drop  of  liquor  jKttasBa:'  added,  the  structure  of  the  funiirus  is  readily  seen. 
With  the  low  power  of  the  microscope  there  can  be  made  out  fine  threads 
(the  mycelium)  and  small  oval  bodies  (the  spores).  With  a  high  power 
the  threads  can  ix^  seen  to 
be  made  up  of  a  number  of 
shorter  rods,  at  the  ends  of 
which  the  spore  formation 
Ukes  place  (Fig.  53).  The 
mycelium  ia  produced  from 
the  spores.  The  spores  of 
this  fungus  are  of  verj-  com- 
mon occurrence  in  the  at- 
mosphere. It  is  diflBcult  or 
impossible  for  thrush  to  de- 
velop upon  a  healthy  mucous 
membrane.  Its  growth  is 
favoured  by  slight  abrasions, 
sucli  as  are  often  pnnlutrd 
by  rough  methods  of  cleans- 
ing the  mouth  ;  also  by  catar- 
rhal stomatitis,  a  scanty  snlJvnry  pccrction  nnH  wnnt  of  clpanlincss.  The 
fungus  may  grow  in  a  medium  of  any  reacti<in,  but  best  in  one  which 
is  slightly  alkaline  or  neutral.  The  nature  of  the  process  which  it  pro- 
duces is  in  all  probability  a  sugar  fermentntioTi.  tlu'  acid  reaction  of  the 
mouth  being  the  result  of  the  growth  rather  llnin  its  cause.  Infection 
may  come  from  another  patient  by  means  of  a  rubbt^r  nipple  or  a  cloth 
which  ha.s  been  used  for  the  infected  mouth,  from  the  nipple  of  the 
nurse,  or  directly  from  the  air.  The  disease  is  an  exceedingly  common 
one  in  foundling  asylums,  in  all  places  where  many  young  infants  are 
crowded  together,  and  wliere  clfunliness  of  mouths,  bottles,  etc.,  ia 
neglected.  It  is  especially  frctjuent  in  children  suffering  from  malnutri- 
tion, marasmus,  or  fdher  waiting  diseases,  and  in  those  who  have  hare- 
lip, or  any  deformity  of  the  mouth. 

Letiona. — According  to  Forchheimer,  the  spores  lodge  between  the 
epithelial  cells  and  gradually  separate  the  different  layers.  This  occurs 
before  tlie  formation  of  the  white  pellicle.  I^ter  the  disease  spreads  on 
the  surface  of  the  mucous  membrane,  and  also  penetrates  the  deeper 
•tructures.  It  may  invade  the  blood-vessels  and  cause  thrombosis  or 
even  be  carried  to  distant  parts.    Although  the  saceharomyces  albicana 


Fio.  ftS.— TliruM)  fannniA  (highly  mi^iflwl).  a,  mr- 
et'liutu;  tt,  Hporut;  e^  epUtuOiftl  ovIIh  froni  Uifl 
mouth;  </,  leuooojtee ;  f,  di'tritUB.     (Jaksch.) 
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is  commonly  found  upon  flat  epithelium,  its  growth  is  not  confined  to  it. 
It  usually  begins  at  many  distinct  points  upon  the  mucous  membrane, 
and  gradually  Kpreadh  until  c-oalt^sceuce  takes  place ;  a  continuous  mem- 
brane may  be  thus  formed.    No  pus  is  produced  by  the  process. 

The  usual  seat  is  the  tongue,  the  inside  of  the  cheeks,  and  the  hard 
palate,  but  not  infrequently  it  involves  the  lips,  the  tonsils,  the  pillars  of 
the  fauces,  and  the  pharynx.  Further  extension  in  the  digestive  tract 
than  this  is  rare,  although  the  stomach,  and  even  the  intestines,  may  be 
invaded.  I  have  seen  it  but  once  or  twice  in  the  OMOphagus  and  never 
in  the  stomach,  and  I  know  of  but  two  reported  cases  in  this  country  in 
which  thrush  has  been  found  there.  Cases  involving  the  a?sophagus  and 
the  stomach  ap{»ear  from  report?  to  be  much  more  common  in  Europe, 
In  three  cases  in  the  Babies'  HoKpital  the  satvharoinyces  albicans  has 
been  found  in  the  lungs  of  infants  suffering  from  broncho-pneumonia. 

Symptoms. — The  essential  symptoms  of  thrush  are  the  appearance 
upon  Ihr  rnucous  membrane  of  tlxe  iiioulh — usually  beginning  upon  the 
tongue  or  the  inner  surface  of  the  choL-k — i:»f  nmall  white  flakes  which 
resemble  desposits  of  coagulated  milk,  but  which  differ  from  them  in  the 
fact  that  they  can  not  l)e  wiped  off.  If  forcibly  removed,  they  usually 
leave  a  number  of  bleeding  points.  There  may  be  only  a  few  scattered 
patches,  or  the  mouth  and  pharynx  may  be  covered.  The  mouth  is  gen- 
erally dry,  the  tongue  coated;  foo<l  may  Ix?  refused  on  account  of  pain, 
and  there  may  Iw^  some  difficulty  in  swallowing.  The  other  symptoms 
dei>end  up<*u  the  conditions  with  which  the  (brush  is  associated. 

Diagnosis. — This  is  rarely  difficult.  The  deposit  may  be  mistaken  for 
coagulated  milk,  but  is  distinguished  by  the  features  just  mentioned. 
When  existing  upon  the  pharynx  and  fauces  it  has  been  confounded  with 
diphtheria,  although  this  mistake  can  hardly  bo  made  if  all  the  facts 
of  the  case  are  taken  into  consideration — the  age  of  the  patient,  the  in- 
volvement of  the  lips  and  tongue,  the  dry  mouth,  the  absence  of  glandu- 
lar enlargement,  etc.  In  any  case  of  doubt  the  examination  of  the  de- 
posit under  the  microscope  at  once  reveals  its  true  nature. 

Pro^Oiis. — Thrush  is  not  in  itself  a  dangerous  disease,  except  in  the 
very  rare  instances  where  it  may  obstnict  the  esophagus,  and  this  can 
hardly  occur  exc<?pt  in  a  condition  of  exhaustion  which  is  necessarily 
fatal.  In  a  feeble  and  delicate  infant,  thrush  may  be  a  serious  complica- 
tion by  iaterfcring  with  the  taking  of  sufficient  nourishment.  With 
proper  treatment  most  of  the  cases  involving  only  the  mouth  are  readily 
cured. 

Treatment. — Thrush  may  be  prevented  in  almost  every  case  by  due 
attention  to  cleanliness  of  the  mouth,  rubber  nipples,  bottles,  cloths,  etc. 
All  rubber  nipples  should  be  kept  in  a  solution  of  borax  or  salicylate  of 
soda,  and  the  child's  mouth  should  be  cleansed  several  times  a  day.  On 
no  account  should  a  feeding-bottle  be  passed  from  one  cliild  to  another- 
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In  the  treatment  of  the  disease  the  essential  things  are  cLeanliuess, 
and  the  use  of  some  mild  antiseptic  mouth-wash.  Tiic  [>es(  routine  treai- 
m*;ut  is  to  cleanse  the  m(*ulh  carefully  after  every  fecnling  or  nursing 
with  a  solution  of  borax  or  bicarbonate  of  soda,  and  to  apply  twice 
a  day  a  l-per-ct*nt  solution  of  fornmlin.  Ot-casionally  l»e*ter  results  fol- 
low the  use  of  nitrate  of  silver,  a  3-per-eent  solution  applied  twiee  daily. 
iVJI  application  should  be  carefully  nmde,  so  as  not  to  injure  the  epi- 
tJieliuin.  The  best  method  of  cleansing  is  by  the  finger  wrapped  in 
ahsorlM?nt  cotton,  or  by  a  swab.  Applications*  to  be  especially  avoided  are 
those  mixed  with  honey  or  any  syrup.  In  several  hospital  cases  the  dis- 
ease seemeil  in  be  prolonged  by  the  irritation  of  the  rubber  nipple  of  the 
feeding-lK>ttIe.  In  such  it  has  been  our  practice  to  feed  Ijy  gavage  for 
two  or  three  days,  aa  all  cases  improveil  much  more  rapidly  when  thia 
was  done. 

GONORRHCEAL   STOMATITIS. 

There  has  been  described  by  Dohrn  and  Kosinski  a  form  of  stomatitis 
in  the  newly  born,  due  to  a  gonorrhieal  infection.  This  is  not  likely  to 
take  place  unless  the  epithelium  hut*  been  reiuoved.  The  infectiuu  in  all 
caacB  occurred  from  the  mother.  The  lesi4)n  consists  in  the  formation  of 
yellowish-white  patches  upon  the  tongue  or  hard  palate — regions  in 
which  the  epithelium  is  liable  la  be  injured  by  rough  attempts  at  cleans- 
ing the  mouth.  There  may  1h?  other  evidences  of  gonorrho/nl  infection, 
especially  ophthalmia.  The  diagnosis  rests  upon  the  discovery  of  the 
gonococcus  in  the  exudate.  In  all  the  cases  cited  the  general  health  was 
not  affected,  and  reedvery  followed  in  the  course  of  a  week  or  ten  days. 

The  treatment  consists  in  thorough  dennliness  and  in  the  application 
of  a  saturated  solution  of  boric  acid,  as  in  thrush. 


SYPHILITIC  STOMATITIS. 

Tlie  buccal  symptoms  of  lienMlitary  syphilis  are  important  both  from 
a  diagnostic  and  therapeutic  standpoint.  The  most  frequent  lesions  are 
fissures,  ulcers,  and  mucous  patches.  Fissures  are  found  upon  the  lips, 
most  frcHjuently  at  the  angle  of  the  mouth,  and  are  usually  multiple. 
They  may  be  quite  deep  and  cause  frequent  hjemorrhages.  Mucous 
patches  are  superficial  ulcers  developing  from  papules  which  form  upon 
the  mucous  or  muco-cutaneous  surfaces.  In  cases  of  acquired  syphilis 
in  children  the  primary  sore  may  he.  seen  upon  the  tongue,  the  lip,  or  the 
tonsil.  All  these  symptoms  are  more  fully  considered  in  the  chapter  on 
Syphilis. 

DIPHTIIKRITTC  STOMATITIS. 

In  severe  cases  of  diphtheria  the  membrane  is  found  not  only  upon  the 
taiynx  and  tonsils,  but  it  may  appear  anj'where  upon  the  buccal  mucous 
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membrane  or  the  lips.  It  is  questionable  whether  the  tliphtheritic  pro- 
cess ever  hegins  in  tlie  niucoufi  iiieuibraiie  of  the  mouth,  or  is  ever 
limited  to  this  part.  In  my  own  experience  diphtheritic  stomatitis  has 
always  been  associated  with  deposits  upon  the  tonsils  itnd  pharynx.  It 
is  seen  only  in  the  severeet  cases,  and  in  those  which,  from  other  con- 
ditions pre^^ent,  are  almost  neecssurily  fatal.  Bearing  in  mind  the  above 
points,  it  can  hardly  be  mistaken  for  any  other  variety  of  stomatitis, 
although  not  infrequently  the  mistake  is  made  of  regarding  as  diph- 
theritic, eases  of  herpetic  stomatitis  in  which  the  ulcers  have  coalesced. 
The  treatment,  so  far  as  the  mouth  is  concerned,  consists  in  cleanliness 
by  frequent  gargling  or  syringing  with  a  saturated  st^lution  of  boric  acid 
Forcible  removal  of  the  membrane  is  not  to  be  advised. 


GANGRENOUS  STOMATITIS-NOMA. 
Synonym:  Ciuiorum  oris. 

The  term  noma  is  used  to  designate  all  forms  of  spontaneous  gan- 
grene occurring  in  children,  which  involve  mucous  inenibranca  or  muco- 
cutaneous orifices.  The  most  frequent  situation  being  the  mouthy  noma 
and  gangrenous  stomatitis  are  often  used  synonymously.  Noma  may, 
however,  affect  the  nose,  external  auditory  tiinal,  vulva,  j)repuce,  or  anus. 
It  is  a  rare  disease,  and  usually  terminates  fatally. 

Etiology. — Noma  is  seldom  seen  (uitsido  of  institutions  for  children, 
where  snuill  epidemics  are  not  uncomn»<m.  It  is  usually  secondar\'  to 
•some  of  the  infectious  diseases,  most  frequently  following  measles,  and 
next  to  this  scarlet  fever,  tj'phoid,  or  whoopingH'ough.  While  it  may 
occur  at  any  age,  most  of  the  cases  are  in  children  under  ^\e  years,  and 
in  those  of  poor  general  condition.  Noma  seldom  attacks  jmrts  previ- 
ously healthy.  In  the  mouth  it  may  l>c  preceded  by  catarrhal,  or  more 
often  by  ulcerative  stomatitis;  in  the  auditory  canal,  by  a  chronic  otitia 
media.  There  seems  little  doubt  that  the  disease  is  contagious.  In 
1899  I  saw  five  cases  in  a  single  ward,  all  beginning  in  the  auditory 
canal,  which  were  apparently  produce<l  by  the  use  of  the  same  syringe  to 
clean  the  earswithout  proper  disinfection.  All  these  children  were  suf- 
fering from  whooping-cough  at  the  time. 

The  results  of  bacteriological  studies  of  noma  are  not  uniform  nor 
as  yet  conclusive.  In  the  gangrenous  tissue  pyogenic  cocci  and  putre- 
factive bacteria  are  usually  abundant.  In  the  bttrder  zone,  and  extend- 
ing into  the  adjacent  healthy  tissue,  bacilli  have  been  found  which  are 
regarded  by  Babes,  Bartcls,  Schmidt,  and  others  as  the  specific  organism 
of  the  disease,  although  they  do  not  altogether  agree  in  their  descrip- 
tions. In  cases  reported  by  Freyniuth,  Petruschky,  and  in  one  of  my 
own,  bacilli  closely  resembling,  if  not  identical  with,  diphtheria  bacilli 
were  found.  Others  have  ascribed  the  disease  to  streptococci.  It  is  not 
improbable  that  more  than  one  micro-organism,  or  even  other  agents. 
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may  under  certain  conditions  have  the  power  of  causing  this  form  of 
gangrene. 

Leiiont. — The  process  is  one  of  slowly  spreading  gangrene.  In  most 
of  the  cases  there  are  thrown  out  inflammatory  products  in  quite  large 
amount,  but  there  is  little  or  no  tendency  to  limitation  of  the  disease. 
This  usually  advances  steadily  until  death  ocoire.  In  a  small  numlK'r  of 
cases  a  line  of  demarcation  finally  form&,  and  the  slough  separates,  leav- 
ing a  large  area  to  be  partially  filled  in  by  granulation  and  cicatrization. 
Other  infectious  processes  are  liable  to  accompany  the  disease,  particu- 
larly broncho-pneumonia. 

Symptoms. — TJic  constitutional  symptoms  are  not  usually  seTere 
until  the  local  disease  has  existed  for  several  days.  Then  thoac  of 
marked  prostration  and  sepwifi  develop,  sometimes  quite  rapidly.  The 
temperature  is  usually  elevated  to  102"  or  103°  F.,  and  sometimes  to 
104**  or  105*  F.  There  are  dulness,  apathy,  feeble  jmlse,  muscular  re- 
laxation, and  very  often  diarrlnea.  Before  death  the  temperature  may 
be  subnormal. 

Of  the  local  symptoms,  often  the  first  to  attract  attention  is  the  odoux 
of  the  breath;  Bometimes  it  is  the  dusky  spot  on  the  cheek  or  lip.  On 
examination  of  the  mouth,  there  usually  is  found  upon  the  pim  or  inside 
of  the  cheek  a  dark,  greenish-black  necrotic  mass,  surrounded  by  tissues 
which  are  swollen  and  a'dematous,  so  that  the  cheek  or  lips  may  be 
two  or  three  times  their  nnrnial  thiekness.  Externally  the  parts  arc 
tense  and  brawny  from  the  swelling,  this  infiltration  always  extending 
for  some  distance  beyond  the  gangrenous  part.  As  the  process  cxtonda, 
the  teeth  loosen  and  fall  out ;  there  may  be  necrosis  of  the  alveolar  pro- 
cess of  the  jaw  and  perforation  of  one  or  both  cheeks  or  lower  lip.  Ex- 
tensive sloughing  of  the  face  may  take  place,  usually  upon  one  side, 
Bomctimes  upon  both,  giving  the  patient  a  horrible  appearance,  as  shown 
in  Fig.  54.  In  this  patient  the  process  began  in  the  right  cheek,  subse- 
quently involving  the  left;  perforation  occurred  in  both  cheeks,  and 
before  death  a  large  part  of  the  face  was  gangrenous.  The  odour  from 
a  severe  case  is  very  offensive,  and,  in  spite  of  all  efforts  at  disinfection, 
it  may  fill  the  ward  or  even  the  house.  Pain  is  rarely  severe,  and  in  many 
cases  it  is  absent..   Extensive  hflemorrhagcs  arc  rare. 

I  have  notes  of  seven  cases  in  which  noma  affected  the  ear,  being 
preceded  by  chronic  otitis  media  in  every  instance.  The  disease  began 
in  the  deeper  stmctures  of  the  canal,  the  first  symptom  noticed  usually 
being  a  nodular  swelling  just  beneath  the  ear,  crowding  the  lobe  upward. 
Shortly  afterward  there  appeared  the  dirty  brown  discharge  with  a  gan- 
grenous odour;  later,  the  gangrenous  circle  surrounding  the  meatus. 
This  gradually  extended,  until  in  some  cases  the  whole  side  of  the  face 
and  head  were  involved.  A  probe  could  readily  be  passed  into  the  cra- 
nial cavity.    All  these  cases  ended  fatally. 
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The  usual  duration  of  the  disease  ia  from  live  to  ten  days.  If  recov- 
ery takes  place,  there  ia  first  seen  a  line  of  demarcation ;  then  the  slough 
is  thrown  off,  and  granulation  and  cicatrization  begin,  but  require  a  long 
time,  usually  leaving  an  unsightly  deformity. 

The  prognosis  is  grave,  about  thrce-fourtha  of  the  cases  proving 
fatal.  The  results  depend  not  only  upon  the  disease  itself,  hut  upon 
the  condition  of  the  patient  with  which  it  is  associated. 


Fia.  M. — GangTCDous  ftlomatitin,  following  tn«uIoa.    (From  a  photograph  lent  by 
Dr.  Uonry  MoffiL)  r     --s    i 

Gangrenous  stomatitis  can  hardly  be  mistaken  for  any  other  form  of 
disease  rwcurring  in  the  mouth,  and  early  recognition  is  of  great  impor- 
tance, since  only  curly  treatincnt  in  likely  to  be  successful. 

Treatment. — Much  can  be  done  to  prevent  the  disease  by  careful 
attention  to  all  the  milder  forms  of  stomatitis,  particularly  to  the  ulcera- 
tive variety.  Frequent  and  thorough  cleansing  of  the  mouth  in  all  acute 
infectious  diseases  is  a  part  of  the  treatment  which  is  too  often  neglected. 
This  should  be  a  matter  of  routine  in  every  severe  illness  in  a  young 
child.  Recognising  the  malignant  nature  of  gangrenous  stomatitis,  its 
treatment  should  be  radical  from  the  very  outset.  Of  the  measures 
which  have  been  proposed,  that  which  seems  to  offer  the  best  chance  of 
arresting  the  process  is  excision  with  cauterization.  This  should  be 
done  under  anaesthesia.  In  excising,  one  should  go  some  distance  into 
tissues  apparently  healthy,  for  the  reason  that  the  process  has  always 


J 


ACUTE   PHARYNGITia 


99S 


Rflrnncod  fartlior  in  the  suhcutancoiia  ti^^Ji^ueii  than  in  the  Bkin.  The 
oilges  of  the  wound  slumld  then  be  tiiorougliJ}'  cauterized,  Inist  by  the 
Paquelin  cautery.  Of  the  other  means  employed,  the  use  of  strong  car- 
lK)lic  acid  iinnRtliately  followed  by  alcohol  ij?  prnbaljly  the  best.  This  is 
to  he  used  after  excising,  or  curetting  the  necrotic  tissue.  Cases  have 
been  reported  in  whieh  the  use  of  anti-streptococcua  serum,  and  also  the 
diphtheria  antitoxin,  have  appearetl  to  arrest  the  disease.  The  mouth 
sliould  be  kept  as  clean  as  possible  by  the  use  of  peroxide  of  hydrogen. 
The  gt»neral  treatment  should  be  sup{)orting  and  stimulnting.  As  the 
possibility  of  contagion  exists,  every  case  should  he  isolated. 


CHAPTEK   n. 
DISEASES  or  THE  PHARYNX, 

ACUTE  PHARYKGITTS. 

Acute  pharyngitis  may  exist  as  a  primary  disease,  or  with  any  of  the 
infectious  diseases,  particularly  scarlet  fever,  measles,  diphtheria,  or 
influenza.  Secondary  phuryngitis  will  be  considered  in  connection  with 
these  different  diseases. 

Certain  childri'n  have  a  constitutional  predisposition  to  attacks  of 
acute  pharyngitis,  and  eontraut  it  upon  the  slightest  provocation.  In 
some  of  them  there  is  a  strongly  marked  rheumatic  diathesis.  Attacks 
of  acute  pharyngitis  often  follow  exposure.  In  many  cases  they  are 
associated  with  acute  dislurbances  of  digestitni.  AH  of  the  alwve 
causes  proluihly  act  by  producing  local  and  general  conditions  favour- 
able to  the  development  of  micro-organisms  already  present  in  the 
mouth.  TIaey  are  cases  of  auto-infection.  The  bacteria  most  fre*]uently 
aspocintc'd  with  severe  attacks  are  streptococci,  less  frequently  staphylo- 
cocci and  pneumococci. 

In  acute  catarrhal  pharvTigitis  the  inflammation  may  involve  the  en- 
tire mucous  membrane  of  the  tonsils,  fauces,  uvula,  posterior  and  lateral 
pharyngeal  walls,  or  any  part  of  it.  It  may  exist  alr)ne,  or  in  connection 
with  a  similar  inflammation  in  the  rhino-pharynx  or  in  the  larynx.  In 
the  beginning  there  is  seen  an  acute  erj'thematous  blush,  usually  involv- 
ing the  entire  pharynx.  This  may  entirely  subside  after  twenty-four 
hours,  or  it  may  be  followed  by  the  usual  changes  of  aaite  catarrhal  in- 
flammation— dryness,  swelling,  and  cedema.  Later  there  is  increased 
secretion  of  mucus,  and  finally  there  may  be  muco-pus.  Occasionally 
slight  hemorrhages  are  present. 

There  is  pain  at  the  angle  of  the  jaws,  which  is  increased  by  swallow- 
ing, also  a  sensation  of  dryness  and  roughness  in  the  pharynx,  and  often 
an  irritating  cough.    There  may  be  slight  swelling  of  the  neighbouring 
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lymphatic  glands.  The  constitutional  sjrmptoms  in  young  children  are 
(iflfu  wi'vore.  Not  infrequently  there  is  a  sudden  onset  with  vomiting, 
itnd  a  riMi  of  tcnipiTtiture  to  102°  or  even  104*  F.  These  symptoms  are 
tiHimlly  of  short  durntion,  frequently  lesa  than  twenty-four  hours,  and  in 
two  or  three  dayH  the  patient  may  be  entirely  well.  In  other  cases  the 
pharvrjjiitiH  may  th-  uconniprtnied  or  followed  by  laryngitis. 

Ai'iiie  primary  pharyngitifl  h  to  ho.  distinguished  from  scarlet  fever, 
iiieiiHlftN,  luul  inMiiriizii.  A  positive  diagnosis  from  scarlet  fever  is  im- 
poHhihl*'  until  a  Kullitienl  time  has  elapsed  for  the  eruption  to  appear, 
(UmI  the  putjent  Hht>uld  Ih*  closely  watched  for  the  first  sign  of  this. 
If  wtiiriet  fever  in  prevalent,  a  child  with  the  symptoms  of  severe  phar- 
yn^itiH  nhonld  at  once  l>e  isohiteJ  while  waiting  for  the  diagnosis  to  be 
NclthMJ.  Tliert*  iH  eornnioiiJy  less  (lil!icuity  in  excluding  uieasles  because 
(if  Mii<  pii^Henct*  of  Koplik's  sign  on  the  buccal  mucous  membrane,  and 
Mil'  nrcniiijmiiying  futiirrh  of  the  eyes  and  nose.  Influenza  is  recognised 
only  by  tlie  greater  severity  of  the  constitutional  symptoms  and  the  prev- 
itleiHv  (tf  nn  epidemic. 

The  (irst  step  in  the  treatment  of  acute  pharyngitis  is  to  open  the 
bowelH  freely  by  means  of  calomel,  castor  oil,  or  magnesia.  The  child 
•httuM  Ih^  kept  in  bed,  and  the  diet  should  be  fluid,  or,  in  the  ease  of 
infant!*,  the  amount  of  food  should  be  much  reduced.  Pieces  of  ice  may 
Ih'  KWHlh»wiHl  fre^juently  for  the  relief  of  pain  and  thirst.  Internally 
lhen»  ntay  Ik*  given  two  grains  of  phcnacetine  every  four  hours  to  a  child 
of  thri'e  years.  It  is  imjwrtant  at  the  outset  to  induce  free  perspira- 
tion. The  disease  is  not  serious,  and  the  indications  are  to  make  the 
child  at*  t*omfortnble  as  possible  during  the  short  attack.  I  have  seen 
but  little  bt>netit  from  the  use  of  aconite,  although  for  years  I  saw  it 
uhihI  as  a  routine  treatment. 

UVULTTia 

Acute  inflanimatioQ  of  the  uvula,  with  swelling  and  cedema,  occurs  as 
N  i^rt  of  the  lesion  in  acute  pharyngitis.  In  rare  instances  the  uvula 
may  U*  the  pnnci|Mil  or  the  onlj  seat  of  inflammation,  lluber  (New 
Y*^Tk)  ha*  ri'iH^rttnl  two  nse^  one  of  which  is  unique.  An  infant  ten 
nuinttu  M  wa>  apparently  well  until  two  boars  before  it  was  seen,  when 
therv  was  QotioHl  a  ntm^tant  irritati&j^  coagb,  aocompanted  bj  eonakier- 
M\'  )g9i^ng^  IjhWt  tlH'n^  i^mUl  be  wvii  ia  the  moath  a  proniacBt  red 
nuuA«  the  enla^}^^l  and  ekuagatod  arula.  It  was  acmmpanieil  by  paroi- 
yiMiM  of  ixkUj^  vbich  interfefed  both  with  nuratt|^  and  tkflatitioa.  The 
ftWMmd  »ymptena  ««re  quite  alarminjt;.  The  unda  was  hmtd  to  be  fully 
iu>e  inch  lon^  an^l  half  an  inch  videi,  rvd  aad  «NlenabMt»;  in  otber 
tviKp^vt*  the  throat  wa«  nonaaL  Tbe  tTmptoMM  vera  rctievtd  by  midtipla 
nr«>dW  |>uni'ian«  asKl  tbe  we  of  k«.  1b  sitdb  coatfbm»y  tbs 
l«tiel  is  olteih  aftatM  \j  O*  antieatloa  el  ateaaKu,  or  its  nsa  as  a 
^it^«r«ai^ 
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ELONGATED  UVULA. 

Probably  this  is  primarily  a  congenital  condition.  It  is  increased  by 
repeated  attacks  of  acuto  or  subacute  inflammation.  Tlie  degree  of 
elongation  varies  in  different  cases;  in  some  it  may  reach  an  inch  in 
lengtJi.  According  to  Bosworth,  only  the  mucous  menibraue  is  involved 
in  the  elongation.  The  symptoms  are  those  -of  local  irritation,  espe- 
cially a  cough  upon  lying  down,  and  the  sensation  of  a  foreign  body  in 
the  pharj'n.x.  In  some  cases  it  may  be  a  reflex  cause  of  asthma,  or,  more 
frequently,  of  catarrhal  spasm  of  the  larynx.  The  diagnosis  is  very 
easily  made  by  inspecting  the  throat.  The  treatment  congists  in  grasping 
the  tip  of  the  uvula  with  foa'cps  and  cutting  off  the  excess  with  the 
scifisors,  or  a  uvulatome.  Care  should  be  taken  not  to  cut  off  too  much 
of  the  uvula,  or  severe  haemorrhage  may  occur. 


RETRO-PnARYNGEAL  ABSCESS. 

Two  distinct  varieties  are  seen  :  (1 )  the  so-called  idinputhic  abscesses 
which  belong  to  infancy,  and  (2)  abscesses  secondary  to  caries  of  the  cer- 
vical vertebrse. 

Rktro-phabyngeal  Abscess  of  Infancy. — All  of  the  later  invcRti- 
gations  regarding  this  disease  go  to  show  that  primarily  it  is  not  a  cellu- 
litis, but  a  suppurative  inflammation  of  the  lynqih  nodes  (lymphatic 
glands)  with  a  surrounding  cellulitis.  Jules  Simon  has  described  the 
retro-pharyngeal  lymph  nodes  as  forming  a  chain  on  either  side  of  the 
median  line  between  the  phar>ngeal  and  the  prevertebral  muscles.  These 
nodes  are  said  to  undergo  atrophy  after  the  third  year,  and  in  some  aises 
to  disappear  entirely.  Retro-phar}'ngeal  abscess — or  more  properly  retro- 
pharyngeal lymphadenitis,  since  the  process  does  not  invariably  go  on  to 
suppuration — is  probably  never  primarj',  but  secondary  to  infectious 
catarrhs  of  the  pharynx,  and  is  set  up  by  the  entrance  of  pyogenic  bac- 
teria, usually  the  streptococcus.  Its  pathology  is  the  same  as  the  more 
frequent  suppurative  inflammation  of  the  external  cervical  lymph  nodes, 
with  which  it  is  sometimes  associated.  Usually  only  a  single  node  is 
involved,  but  sometimes  two  or  three  are  affected,  and  these  may  be 
situated  upon  opposite  sides.  I  have  seen  retro-pharvngeal  Ivmph- 
adenitis  so  severe  as  to  give  rise  to  marked  local  symptoms,  although  it 
did  not  go  on  to  suppuration.  This  is  rare;  Kormann's  observations, 
however,  show  that  swelling  of  these  glands  in  diseases  of  the  mouth  and 
throat  is  very  much  more  common  than  is  generally  supposed.  Similar 
absoeases  from  suppurative  inflammation  of  other  lymph  nodes  in  the 
neighbourhood  of  the  pharynx  may  occur.  I  have  seen  one  situated  l>e- 
tween  the  epiglottis  and  the  base  of  the  tongue. 

Etiology. — These  cases  almost  invariably  occur  in  infancy.  Fully 
three-fourths  of  those  that  have  come  under  ray  observation  have  been  in 
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patients  under  one  year  Bokai  (Buda-Pesth)  reports  that  of  sixty  cases 
observed,  forty-two  occurred  during  the  first  year,  eleven  during  the  sec- 
ond year,  and  only  seven  at  a  later  period.  The  primary  disease  is  usu- 
ally a  severe  rhino-pharjngitiSj  or  an  attack  of  epidemic  intluenza,  but 
rarely  it  occurs  as  a  sequel  of  scarlet  fever  or  measles.  In  six  hundred 
and  sixty-four  cases  of  scarlet  fever,  Bokai  noted  retro-pharyngeal  ab- 
scess in  seven  cases.  After  measles  it  is  even  more  rare.  Retro-pharyn- 
geal  abscess  usually  occurs  in  winter  or  spring,  or  account  of  the  preva- 
lence of  the  diseases  upon  which  it  depends.  It  is  seen  in  children  pre- 
viously robust,  but  more  often  in  those  who  are  delicate  and  who  in  con- 
sequence are  pmne  to  severe  catarrhal  affections. 

Symptoms. — The  early  symptoms  in  most  cases  are  merely  those  of  an 
ordinary  rhino-phar>Tigeai  catarrh.  After  this  has  subsided  the  tem- 
perature may  remain  slightly  elevated,  often  for  a  week  or  more,  before 
local  symptoms  are  noticeable.  Sometimes,  without  any  distinct  history 
of  previous  catarrh,  there  are  seen  quite  high  temperature,  from  102*  to 
104°  I"\,  loss  of  flesh,  and  prostration.  A  earL-ful  examination  may  be 
required,  and  sometimes  observation  for  a  Hay  or  two,  before  the  expla- 
nation of  these  constitutional  symptoms  is  discovered.  In  other  cases 
the  early  constitutional  symptoms  are  so  slight  as  to  escape  notice,  and 
(he  physician  is  summoned  on  account  of  the  local  symptoms,  usually 
the  dyspnoea,  which  in  a  short  (ime  may  assume  an  alarming  character. 
The  duration  of  the  inflammatory  process  before  abscess  forms  is  gen- 
erally five  or  six  days,  but  it  may  he  several  woc^ks.  The  temjH^rature  ia 
invariably  elevated,  us^uilly  from  100"  to  103**  F. ;  occasionnlly  it  may  be 
104®  or  105°  F..  with  symptoms  of  prostration  .•seemingly  out  of  all  pro- 
portion to  the  local  disease,  but  which  are  to  be  explained  by  the  tender 
age  and  feeble  resistance  of  the  patient. 

The  first  local  symptom  may  be  a  sudden  attack  of  dyspncea  severe 
enough  to  cause  asphyxia.  Tins  ts  due  to  the  pressure  forward  of  the  ab- 
scess which  encroachi'S  up<>n  the  opening  of  the  larynx.  Usually  before 
it  occurs  the  breathing  is  noisy,  especially  during  sleep,  and  on  account 
of  the  obstruction  to  nasal  respiration  the  patient  breathes  with  the 
mouth  open.  The  mouth  may  be  dry,  or  there  may  be  a  copious  secretion 
nf  pharyngeal  mucus.  The  dyspncea  is  in  most  cases  greater  <m  inspira- 
tion, and  in  some  it  is  noticed  only  then,  expiration  being  normal.  The 
dyspn<ea  is  sometimes  increased  by  attempts  at  swallowing.  The  degree 
to  which  deglutition  is  interfered  with  depends  upon  the  size  and  the 
position  of  the  tumour.  It  is  more  difficult  when  the  tumour  is  low 
down.  The  child  may  find  it  impossible  to  swallow,  and  in  consequence 
may  refuse  to  nurse;  or  the  difficulty  in  nursing  may  depend  upon  the 
nasal  obstruction.  Sometimes  there  is  regurgitation  of  food  through  the 
nose  or  mouth.  The  voice  is  usually  nasal,  (fenerally  there  is  no  hoarse- 
ness, but  a  peculiar  short  cry  which  is  quite  characteristic.    There  may  be 
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complete  aphonia;  often  there  is  a  short,  dry  cough.  Tn  many  of  the 
ca&ea  a  tumour  is  to  be  seen  externally,  just  below  the  angle  of  the  jaw 
and  in  front  of  the  etemo-magtoid  mu&ele;  exeeptionatly  Ihis  may  be 
moro  prtiminent  tluin  thn  intr^rnal  swelling.  The  lu'ad  is  thrnwTi  back  in 
order  tu  FL-he've  the  pressure  upon  the  larynx,  and  is  held  ttomewhat  rig- 
idly.   In  one  or  two  easea  I  have  noticed  torticollis  as  an  early  byniptom. 

A  positive  diagnonis  is  made  by  an  exatnination  of  Ihe  throat.  On  in- 
spection there  is  seen  a  distinct  hulging  of  the  lateral  wall  of  the  phar- 
ynx, usually  a  little  above  the  base  of  the  tongne.  The  swelling  may  be 
so  great  as  to  crowd  the  uvula  to  one  side  and  nearly  fdl  the  pharynx. 
It  is  rarely  if  ever  in  the  median  line.  There  is  usually  redness  of  the 
mucous  membrane  and  tedeina  of  the  uvula  and  of  the  adjactmt  parts. 
On  digital  examination  the  swelling  is  made  out  even  better  than  by  in- 
spection. It  may  t>e  situated  so  low  down  as  not  to  be  visible  at  all.  In 
the  early  stage  there  may  be  felt  only  a  localized  induration  or  a  some- 
what diffuse  swelling,  but  by  the  time  the  swelling  is  large  enough  to 
produce  marked  symptoms,  fluctuation  can  generally  be  discovered. 

Prognosis. — When  left  to  itself  the  abscess"  may  open  into  the  phar- 
}Tix,  the  pus  being  swallowed  or  expectorated.  The  cavity  may  close  rap- 
idly by  granulation,  and  in  a  few  days  the  patient  be  entirely  well ;  or  the 
abscess  may  r<?fill.  It  is  rare  for  much  burrowing  to  occur.  In  young  or 
very  delicate  infants  the  constitutional  symptoms  may  be  so  severe  that 
the  child  continues  to  fail  even  after  the  evacuation  of  the  abscess^  and» 
gradually  sinking,  dies  usually  froni  broncho-pneumonia.  In  other  chil- 
<lren  a  fatal  result  is  generally  due  to  the  fact  that  the  disease  was  not 
recognised. 

Death  may  occur  from  asphyxia  due  to  pressure  upon  the  larynx* 
to  oedema  of  the  glottis,  or  from  rupture  of  the  abscess  into  the  air 
passages,  especially  if  this  occurs  during  sleep.  Carraichael,  Hokai,  and 
others  have  reported  deaths  from  ulceration  into  the  carotid  artery,  or 
one  of  its  largo  branchea.  Cnrmichaers  patient  was  only  five  weeks  old. 
The  general  mortality  is  from  five  to  ten  per  cent;  many  deaths  are 
owing  to  a  failure  to  make  the  diagnosis.  Gautier  has  collected  ninety- 
five  eases,  witii  forty-oue  dentlis.  In  my  experience  death  hoa  most  fre- 
quently resulted  from  late  broncho-pneomonia ;  in  one  case  it  waa  due  to 
a  secondary  retro-a'sophageal  abscess. 

Dia^osii. — Kctro-pharyngeal  al)sce88  is  to  be  auspected  if  in  an 
infant  there  is  difiiculty  in  swallowing,  noisy  dyspnoea,  mouth-breathing, 
and  the  head  drawn  backward.  A  positive  diagnosis  is  jwssible  only  by 
a  digital  examination  of  Ihe  pharynx.  The  mistake  most  often  made 
is,  that  the  physician,  called  to  a  young  child  sulTering  from  great 
dyspncea,  has  jum|HHl  at  a  diagnosis  of  larvngeal  stenosis,  and  fr»rth- 
with  performed  tracheotomy  or  intubation,  without  taking  the  trouble 
to  get  the  history  or  to  make  a  careful  examination  of  the  pharynx. 
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Many  such  cases  are  reported  in  which  the  child  has  died  during  the 
operation  or  immediately  afterward,  the  autopny  first  revealing  the 
nature  of  the  disease.  A  sudden  attack  of  dyspnoea  like  that  caused 
by  the  rupture  of  an  abscess  might  be  produced  by  the  lodgment  of  a 
foreign  body  in  the  pharmx  or  larynx.  A  digital  examination  would 
aid  in  the  diagnosis.  I  once  saw  in  an  infant  a  sarcoma  of  the  pharyn- 
geal lymph  glands  which  gave  an  external  and  internal  tumour  exactly 
like  that  of  a  retro-pharyngeal  abscess. 

Treatment. — Before  the  abscess  has  pointed,  hot  applications  should 
be  made  to  the  throat  to  relieve  the  symptoms  and  to  hasten  the  forma- 
tioq  of  pus,  since  resolution  is  not  to  be  expected.  Spontaneous  opening 
should  never  be  waited  for,  on  account  of  the  danger  of  the  rapid  devel- 
opment of  serious  symptoms  from  pressure  or  oedema,  or  of  suffocation 
from  an  opening  into  the  air  passages,  especially  during  sleep. 

As  soon  as  the  diagnosis  is  made  the  case  should  be  carefully  watched, 
and  as  soon  as  well-marked  fluctuation  is  detected,  the  pus  should  be 
evacuated.  External  incision  has  its  advocates,  and  in  a  few  cases,  when 
the  tumour  is  chiefly  external,  it  offers  some  advantages;  but  as  a 
routine  operation  the  internal  opening  is,  to  my  mind,  much  to  be  pre- 
ferred. In  opening  through  the  mouth  the  patient  should  be  seated  in 
an  upright  position  and  the  head  firmly  held.  The  introduction  of  a 
mouth-gag  may  cause  asphyxia;  but  a  tongue  depressor  may  be  used, 
and  a  bistoury  which  has  been  guarded  to  its  point  plunged  into  the 
abscess  at  its  thinnest  portion  and  the  incision  made  toward  the  median 
line.  The  head  should  then  be  bent  forward,  to  allow  the  pus  to  escape 
through  the  mouth.  It  is  well  to  insert  the  finger  into  the  cavity  and 
break  down  any  septa ;  for  after  a  simple  puncture  the  abscess  may 
refill  Incision,  although  usually  easy,  in  some  cases  may  be  quite  diffi- 
cult on  account  of  the  swelling  and  the  small  pharjnx  of  the  infant.  For 
the  past  few  years  I  have  adopted  the  plan  of  opening  these  abscesses 
with  the  finger  nail,  a  procedure  Bimple,  efficient,  and  free  from  danger. 
While  the  patient  is  held  as  above  described,  the  wall  of  the  abscess  is 
perforated  where  it  points,  by  the  nail  of  the  forefinger  which  has  been 
sharpened  to  a  cutting  point.  I  have  seldom  seen  a  case  in  which  this 
was  difficult.  The  amount  of  pus  evacuated  is  from  one  drachm  to  half 
an  ounc*e.  In  the  majority  of  cases  no  after-treatment  is  required.  Tlie 
relief  of  the  dyspnoea  and  dysphagia  is  immediate,  and  recovery  rapid. 

Retro-phahyxokal  Abscess  from  Pott's  Disease. — This  form  is 
rare  in  comparison  with  that  just  descril)ed,  and  under  three  years  of  age 
it  is  extremely  so.  These  abscesses  are  usually  larger,  and  the  amount  of 
pus  contained  may  be  from  four  to  eight  ounces.  They  fonn  very  much 
more  slowly,  often  lasting  for  months,  and  as  with  other  secondary  ab- 
scesses, the  constitutional  symptoms  are  seldom  severe.  The  swelling 
is  frequently  in  the  median  line,  and  is  not  bo  circumscribed  as  in  the 
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idiopathic  cases.  The  pns  often  burrows  along  the  spine  for  several 
inches. 

The  symptoms  of  Pott's  disease  of  the  cervical  region  are  usually 
present  for  several  months  before  the  appearance  of  the  abscess.  Some- 
times the  abscess  precedes  the  deformity,  and  it  may  be  the  first  intima- 
tion of  the  existence  of  bone  disease.  The  local  symptoms  resemble 
those  of  the  idiopathic  cases,  but  they  develop  more  slowly,  and  sudden 
attacks  of  fatal  asphyxia  are  very  rare.  External  swelling  is  usually 
seen,  and  it  may  be  quite  large,  extending  almost  from  one  ear  to  the 
other,  forming  a  distinct  collar.  On  digital  exploration  there  may  be 
found  an  irregularity  of  the  anterior  surface  of  the  cervical  vertebrae, 
and  occasionally  a  marked  angular  prominence. 

When  left  to  themselves  these  abscesses  may  open  externally  in  front 
of  the  etemo-mastoid  muscle  just  below  the  jaw,  sometimes  nearly  as  low 
as  the  claviclii ;  thuy  may  niptuR*  internally  into  the  pharynx,  the  (esoph- 
agus, or  the  air  passages;  or  they  may  burrow  a  long  distance  in  front 
of  the  spine.  Death  may  result  from  pressure  upon  the  larynx,  or  from 
rupture  into  the  larynjc,  trachea,  or  pleura;  all  these,  however,  are  rare. 
The  absceBses  not  infrequently  refill  after  they  are  evacuated,  and  oeca- 
Bionally  a  discharging  sinus  is  left  for  many  months. 

Treatment. — These  abscesses  should  be  opened  as  soon  as  they  are 
large  enough  to  give  rise  to  local  symptoms.  The  external  incision  just 
in  front  of  the  stemo-mastoid  muscle  is  generally  to  be  preferred  to 
opening  through  the  mouth,  since  it  gives  better  drainage,  and  the  after- 
treatment  is  more  easily  carried  on;  and  a  sinus  opening  externally  is 
leas  objectionable  than  one  opening  into  the  pharynx. 


ADENOID  VEGETATIONS  OF  THE  VAULT  OF  TOE  PHARYNX. 

This  is  a  very  common  condition  and  one  much  neglected  by  the 
general  practitioner.  It  is  the  source  of  more  discomfort  and  the  origin 
of  more  minor  ailments  than  almost  any  other  pathological  condition  of 
childhood. 

There  is  a  mass  of  lymphoid  tissue  situated  at  the  vault  of  the  phar- 
ynx which  in  structure  closely  resembles  the  tonsils.  It  is  often  spoken 
of  as  the  "  pharyngeal  tonsil."  Like  the  faucial  tonsib,  this  may  become 
greatly  hypertrophied,  so  as  to  form  a  tumour  large  enough  to  fill  the 
rhino-pharj'nx  completely.  These  tumors  have  a  broad  attachment 
which  is  sometimes  more  to  the  roof,  and  sometimes  more  to  the  poste- 
rior wall  of  the  pharynx.  The  term  adenoid  vetjetatiotts  was  given  to 
them  by  Meyer,  who  first  described  them  in  1868.  In  infancy  these 
growths  are  soft^  vascular,  and  spongy;  in  older  children  they  become 
firm,  dense,  and  more  fibrous.  Their  appearance  is  well  shown  in  Fig. 
66.    Adenoid  vegetations  are  associated  with  hypertrophy  of  the  fanciid 
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tonsils  in  about  one-third  the  caBcs.  Grawths  large  enough  to  cause 
decided  nasal  obstruction  may  in  time  produce  changes  in  the  facial 
bones  amounting  to  positive  deformitv.  The  bony  jwlatc  is  dome- 
shaped  or  even  acutely  arched ;  the  dental  arch  of  the  upper  jaw  be- 


Fio.  55.^Adonoi(l  vofTcUtiunn,  natural  bizv. 

(1)  From  child  eight  months  old;  [2)  from  child  iwentj-two  moDthit  old ;  (S)  from  child 
two  uid  one  half  ycArs  old  ;  (4)  from  child  two  and  one  half  vcore  old ;  {!>)  from  child  thrM 
yeim  old.     With  the  cxceptioD  of  (5)  all  were  removed  with  a  nngle  aweep  of  tht)  curutto- 

Although  the  tfro'^'ths  reprwentod  tro  BOfiiowhiU  \tirgvT  lliaa  Uie  Average  for  the  iigce 
tioned,  Jiut  snoh  ooea  are  constantly  met  with  in  practice. 


comes  almost  V-shaped,    Deformities  of  the  thorax  also  occur,  which 
will  l>e  described  with  the  Symptoms. 

Etiology. — I'he  constitutional  condition  described  elsewhere  aa 
"  lymphatism,"  sometimes  called  the  staitis  lymphniicus,  is  the  one  with 
which  adenoid  growths  are  very  frequently  associated.  Very  often,  how- 
ever, they  are  the  most  marked  manifestation  of  the  condition.  I  have 
frequently  known  every  one  of  a  large  family  of  cliildren  to  be  affected, 
and  often  the  parents  have  suffered  from  the  same  disease.  There  can 
be  no  doubt  regarding  the  iniluence  of  heredity  in  the  production  of 
adenoids.  In  many  cases  they  are  congenital.  Rachitic  children  are 
somewhat  oftener  affected  than  others,  but  no  connection  with  syphilis 
has  been  traced.  Much  interest  has  lately  been  awakened  regarding  fhe 
relation  of  adenoid  growths  to  tuberculosis.    Of  945  cases  collected  by 
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Itfvin  in  wliieh  specimens  of  adenoids  were  examined,  tuberculosis  was 
IkMlent  in  5  jjcr  cent.  Though  this  proportion  is  no  doubt  much  higher 
than  will  be  found  in  private  practice,  the  fact  Ib  an  important  one; 
for  it  is  highly  probable  that  this  is  the  chnnnol  of  infection  in  not  a 
few  cases  of  tuborcub:ius  meningitis.  Adenoids  are  most  common  in 
damp,  changeable  climates.  Their  first  symptoms  often  follow  an  attack 
of  meafih!M,  si-arlet  fever,  or  diphtheria.  The  repeated  head  colda  are 
more  often  a  result  than  a  cause  of  the  condition. 

Symptoms. — The  symptoms  of  adenoid  growths  are  usually  first  no- 
ticed when  children  are  from  eighteen  uiontlis  to  three  years  old;  but 
they  may  be  present  almost  from  birth.  I  hove  in  several  instances  seen 
them  to  a  marked  degree  In  infants  only  a  few  months  old.  The  symp- 
toms generally  increase  in  severity  as  age  advances,  Innug  always  better  in 
summer  and  worse  in  winter,  until  the  age  of  six  or  seven  is  reached. 
The  chief  symptoms  are  those  which  relate  to  (1)  chronic  rhino-pharyn- 
geal  catarrh,  (2)  mechanical  obstruction,  (3)  deafness,  (4)  general 
malnutrition  and  ana*mia,  (5)  reflex  nervous  phenomena. 

The  rhino-jiharyngeal  catarrh  shows  itself  by  a  persistent  nasal  dis- 
charge, fre{[uently  recurring  acute  attacks,  or  head  colds,  during  the 
entire  winter  season.  In  susceptible  cliildren  these  attacks  are  often  the 
beginning  of  a  bronchitis,  which  may  keep  a  young  child  indoors  almost 
the  entire  winter. 

The  obstructive  symptoms  are  inability  to  blow  the  nose,  mouth- 
breathing  constantly  or  only  during  sleep,  and  a  nasal  voice.  The 
difficulty  in  breathing  is  increased  when  the  child  lies  upon  the 
back.  In  consequence  of  this,  children  sleep  in  all  sorts  of  positions — 
lying  upon  the  face,  sometimes  upon  the  hands  and  knees,  and  often  toss 
restlessly  about  the  crib  in  the  vain  endeavour  to  find  some  position  in 
which  respiration  is  easy.  The  attacks  of  dyspufea  at  night  may  amount 
almost  to  asphyxia,  and  are  the  explanation  of  many  of  the  so-called 
night-terrors  from  which  children  suffer.  When  the  obstruction  has 
existed  from  infancy  there  are  often  deformities  of  the  chest;  these  are 
most  marked  in  rachitic  subjects.  Tlie  most  frequent  one  consists  in 
deep  lateral  depressions  of  the  lower  part  of  the  chest,  with  a  promi- 
nence of  the  sternum — the  familiar  pigeon-breast  (Fig.  66).  The  de- 
formity is  due  to  interference  with  pulmonary  expansion. 

Some  impairment  of  hearing  exists  in  a  large  proportion  of  the  cases. 
Blake  (Boston)  found  this  to  he  true  in  39  out  of  47  cases  examined; 
in  35  of  these  marked  improvement  in  the  hearing  followed  removal 
of  the  adenoid  growths.  Deafness  may  be  due  to  tubal  catarrh  or  to 
otitis.    Often  a  history  is  given  of  several  attacks  of  suppurative  otitis. 

Tlie  reflex  symptoms  associated  with  adenoid  growths  are  many. 
One  of  the  most  important  is  catarrhal  spasm  of  the  larynx,  or  the  famil- 
iar spasmodic  croup.    In  my  experience  the  majority  of  young  children 
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who  are  subject  to  such  attackis  have  adenoids,  the  remoral  of  ▼hich 
is  frequently  followed  by  their  complete  cessation.  The  crowing  attatka 
of  newly  bom  infanta  arc  believed  by  Eustace  Smith  always  to  depend 
upon  adenoids.  I  have  not  been  able  to  satisfy  myself  upon  this  point. 
Other  respiratory  symptoms  associated  with  adenoids  are  intractable 
coughs,  fre^iuentty  of  a  Kimsmodic  characti'r,  without  bronchial  symptoms 
or  signs;  and  persistent  hoarseness,  lasting  for  months  or  even  years, 
and  recurring  every  cold  season.  Both  these  conditions  are  often  cured 
by  the  removal  of  the  adenoids  after  all  other  treatment  has  been  with- 


^ 
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Fio.  6fi. —  Piirc-'^n-ltixiwt  due  to  nilciioids  (>f  the  phan  iix. 

out  effect.  To  these  growths  bronchial  asthma  also  is  very  frequently 
(\\u\  Thoir  relation  to  incontinence  of  urine  is  often  an  intimate  one; 
the  two  coexist  in  a  large  number  of  patients,  and  in  a  certain  num- 
l)er  removal  of  the  adenoids  cures  the  incontinence.  Headaches  are  very 
common:  stammering  may  be  present;  chorea  and  even  epileptiform 
seisturt's  have  l)oon  attributed  to  adenoids,  although  I  have  never  seen 
either. 

The  general  health  of  patients  suffering  from  adenoids  may  be  im- 
paired fmm  lack  of  oxygen  due  to  obstructed  respiration,  from  loss  of 


ADENOID  VEGETATIONS  OF  THE  PHARYNX. 


803 


sleep,  and  from  con6ncment  to  the  house,  necessitated  by  attacks  of 
bronchitis  or  head  colds.  Marked  anmmia  is  often  present.  In  old  and 
neglected  cases  of  a  severe  character,  children  may  be  stunted  in  growth, 
and  their  facial  expression  dull  and  stupid.  They  are  languid,  listless, 
often  depressed,  and  this  with  their  deafness  frequently  causes  them  to 
be  regarded  in  schools  aa  children  who  are  somewhat  deficient  mentally. 

These  patients  are  always  better  in  summer  and  worse  in  winter. 
The  natural  course  of  the  growths  if  left  to  themselves  is  to  increase  up 
to  a  certain  point,  and  then  to  remain  stationary  until  puberty,  when 
they  usually  undergo  a  certain  amount  of  atrophy.  This,  with  the 
marked  increase  in  the  capacity  of  the  rhino-pharynx  which  occurs  at  this 
time,  results  in  a  disapjKsarance  of  t!ie  most  aggravated  sytni)tonis.  A 
removal  to  an  elevated  region  with  a  dry  atmosphere  will  often  result 
in  a  relief  from  all  the  symptoms,  and  a  diminution  in  the  size  of  the 
growth,  but  unless  such  a  change  in  residence  is  permanent  the  symp- 
toms are  liable  to  return.  Under  ordinary  circumstances  there  is  little 
or  no  tendency  to  spontaneous  recovery.  Children  with  adenoid  growths 
contract  diphtheria  and  tuberculosis  more  easjily  than  do  others,  and  in 
them  attacks  of  diphtheria,  scarlet  fever,  measles,  and  whooping-cough 
are  nil  likely  to  be  more  severe. 

Diagpioais. — In  a  well-marked  case  the  condition  is  usually  evident 
from  the  history,  and  can  scarcely  be  overlooked.  The  intractable  nasal 
catarrh,  upon  which  no  treatment,  local  or  general,  has  more  than  a  tem- 
porary influence,  the  mouth-breathing,  the  disturbed  sleep,  and  the 
slight  deafness — all  are  characteristic.  In  some  eveu  of  the  marked 
cases,  attention  may  be  drawn  to  the  larynx,  bronchi,  or  ears  as  the  seat 
of  disease.  At  other  times  the  patients  come  for  treatment  on  account 
of  the  general  symptoms — the  nervous  depression,  the  headaches,  or  the 
anaimta.  In  rare  cases  the  leading  symptom  may  be  epistaxis.  The 
symptoms  do  not  always  depend  upon  the  size  of  the  growth,  for  in  a 
small  throat  quite  a  small  growth  may  cause  very  marked  symptoms. 

Altht»ugh  the  history  is  in  most  cases  clear,  only  an  examination  can 

e  U8  certain  that  an  adenoid  growth  exists.  The  best  method  of  ex- 
iiiiination  consists  in  a  digital  exploration  of  the  pharynx;  but  this 
requires  a  little  practice  before  it  is  very  satisfactory.  The  head  is  stead- 
ied by  one  hand,  and  the  forefinger  of  the  other  is  passed  up  bt^hind  the 
palate.  The  growth  is  ordinarily  felt  as  an  irregular,  granular,  soft, 
velvety  mass,  or  sometimes  as  a  firm  tumour  completely  blocking  the 
passage;  and  the  finger,  when  withdrawn,  is  almost  invariably  covered 
with  blood.  By  anterior  rhinoscopy,  after  the  use  of  cocaine,  the  growth 
can  often  be  seen. 

Treatment. — The  disappearance  of  adenoid  growths  by  absorption  is 
possible  only  when  they  are  small.  This  may  be  aided  by  the  prolonged 
use  of  guiaquin,  one  grain  three  times  a  day,  or  the  syrup  of  the  iodide 
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of  iron,  fifteen  drops  three  times  a  day;  but  most  of  all  bj  removal  to 
a  warm,  dry  climate  for  the  winter  season.  All  possible  means  should 
be  employed  to  prevent  these  patients  from  taking  cold,  such  as  proper 
clothing,  cold  sponging,  cod-liver  oil,  etc  With  the  larger  growths  these 
methods  may  improve  the  catarrhal  symptoms,  bnt  can  hardly  affect 
the  mechanical  ones.  The  reduction  of  tomoors  of  any  considerable 
size  by  local  applications  is^  I  think,  a  delusion;  eveiy  case  that  has 
come  to  my  notice  has  been  relieved  only  by  operation. 

Removal  of  adenoid  growths  is  indicated :  (1)  When  the  obstructive 
symptoms — ^habitual  mouth-breathing,  disturbed  sleep,  nasal  voice, 
chest  deformities,  etc. — are  marked;  (2)  for  a  chronic  nasal  discharge, 
constantly  recurring  head  colds,  particularly  when  these  tend  to  attacks 
of  bronchitis  or  laryngitis;  (3)  where  there  is  asthma  or  repeated  at- 
tacks of  catarrhal  spasm  of  the  larynx;  (4)  with  deafness,  chronic 
otitis,  or  repeated  attacks  of  acute  otitis;  (5)  for  certain  nervous  symp- 
toms— enuresis,  stammering,  chorea,  headaches,  night  terrors,  etc.  Al- 
though striking  improvement  is  not  infrequent,  one  should  be  cautious 
about  promising  too  much  from  operations  where  these  nervous  condi- 
tions exist ;  also  in  an  older  child  when  there  is  deafness  or  asthma. 

The  preferable  time  for  operation  is  the  spring  or  early  summer, 
in  order  that  during  the  warm  months  the  mucous  membranes  may  have 
an  opportunity  to  regain  their  normal  condition;  however,  operation 
may  be  done  at  any  time  except  during  attacks  of  acute  catarrh.  Unless 
the  symptoms  are  very  marked,  I  prefer  to  defer  operation  until  a  child 
is  at  least  two  years  old. 

Removal  of  adenoids  by  scraping  with  the  finger  nail  is  possible 
only  when  the  growths  are  very  soft;  it  is  at  best  a  very  uncertain 
method,  and  is  not  to  be  advised.  Except  in  the  case  of  children  under 
two  or  two  and  a  half  years  old,  where  the  growths  are  generally  small 
and  the  patients  easily  handled,  I  prefer  to  operate  with  general  anses- 
thesia :  first,  for  the  sake  of  thoroughness ;  secondly,  to  avoid  the  fright 
and  pain  which  so  bloody  an  operation  is  apt  to  cause  in  those  who  are 
older,  and  especially  in  very  nervous  children.  So  many  deaths  from 
operations  for  adenoids  or  tonsils  under  chloroform  have  now  been  re- 
ported (Hinkel  in  1898  collected  eighteen,  and  a  number  have  since  been 
added),  and  so  many  narrow  escapes  have  occurred  that  have  not  been 
published,  that  chloroform  anaesthesia  should,  I  think,  be  given  up  alto- 
gether. My  preference  is  for  ether;  in  older  children  it  may  with  advan- 
tage be  preceded  by  nitrous  oxide,  and  sometimes  with  such  patients  the 
nitrous  oxide  alone  may  be  used,  but  this  is  not  to  be  advised  with  very 
young  children.  Deep  anaesthesia  is  not  usually  necessary,  and  if  the 
serai-erect  position  is  assuraed  it  increases  the  danger  of  the  entrance  of 
blood  or  portions  of  the  growth  into  the  larynx,  which  might  cause  fatal 
asphyxia. 
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The  only  instrumontfl  required  are  a  mouth-gag,  like  that  used  for 
intubation,  and  modified  Gottstein's  curettes,  which  should  be  eharp. 
The  fihyaician  should  have  several  sizes  with  difTereiit  curves  to  suit  the 
size  and  attachment  of  the  growth  and  the  capacity  of  the  throat.  Many 
of  the  instruments  used  for  young  children  are  too  large,  the  smaller 
ones  being  more  easily  manipulated  and  less  liable  to  do  harm. 

Jf  no  ancesthetic  is  used,  the  putieut's  arms  are  pinioned  to  the  side 
by  two  or  three  turns  of  a  sheet  around  the  body,  the  head  firmly  held 
by  an  assistant,  upon  whose  lap  the  patient  sits,  as  for  the  operation  of 
intubation.  With  anx'sthesia  there  is  an  advantage  in  using  the  sheet 
in  the  same  way.  During  operation  I  prefer  to  have  the  patient  raised 
to  a  little  more  than  a  half-roelining  posture  and  the  head  firmly  stead- 
ied. This  position  gives  the  operator  a  decided  advantage  over  the 
low-head  position,  which  is  necessary  when  chloroform  is  used.  After 
the  introduction  of  the  gag,  the  pharynx  should  be  carefully  explored 
with  the  finger  to  determine  the  size  and  poj^ition  of  the  growth.  The 
tongue  is  then  depressed  by  the  left  forefinger,  while  with  the  right  hand 
the  curette  is  carefully  passed  high  up  behind  the  soft  palate  until  it 
meets  the  nasal  septum.  The  handle  of  the  curette  is  grasped  as  one 
holds  a  pen.  The  cut  is  made  with  a  downward  movement,. depressing 
the  blade  and  elevating  the  handle  uf  the  curette,  it  being  given  a  lever- 
like  motion  by  the  action  of  the  wrist.  When  the  curette  i4  grasped 
with  the  entire  hand,  and  the  full  arm  used  with  simply  a  downward 
movement,  the  pharyngeal  mucous  memlirune  is  often  stripped  down 
for  some  distance  below  the  growth,  but  not  cut  off.  Care  should  be 
taken  to  keep  the  blade  well  against  the  bony  wall  of  the  vault  and  pos- 
terior pharyngeal  wall,  and  the  handle  in  the  median  line,  and  not  to 
employ  too  much  force.  The  majority  of  the  growths  encountered  in 
ordinary  practice,  such  as  Nos.  1,  2,  and  3  in  Fig.  55,  can  be  removed 
with  one  sweep  of  the  curette,  the  mass  usually  coming  away  in  a  single 
piece.  Others  may  require  the  instrument  to  be  used  two  or  three  times. 
The  patient  is  now  turned  face  downward  until  most  of  the  haemor- 
rhage has  ceased.  Then  the  cavity  should  t>e  explored  with  the  finger 
to  ascertain  whether  the  removal  has  been  complete.  The  forceps  (Low- 
enbei^'a  and  various  modifications)  are  quite  unnecessary,  and  in  un- 
skilled hands  are  capable  of  doing  much  harm.  One  unfamiliar  with 
their  use  may  easily  tear  away  pieces  of  the  urula,  soft  palate,  pharAH- 
geal  wall,  and  even  portions  of  the  Eustachian  tubes. 

The  entire  operation  consumes  in  most  cases  less  than  a  minute. 
Hemorrhage  is  always  abundant,  and  seems  alarming  to  one  who  sees 
it  for  the  first  time.  In  an  average  case  it  amounts  to  one  or  two 
ounces,  but  generally  ceases  in  a  few  minutes.  A  child  should  not  pass 
from  the  physician's  observation  until  all  bleeding  has  stopped.  It  often 
happens  that  the  patient  swallows  the  growth,  a  disappointing  but  not 
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a  Berionfl  accident.  The  child  ehonid  be  kept  quiet,  preferably  in  bed, 
for  twenty-four  hours ;  and  in  the  bouse  for  five  or  six  days,  unleas  the 
weather  h  warm.  No  after-treatment  is  neceeear)',  or  at  most  a. spray 
of  a  weak  antiseptic  solution.  Recurrences  are  extremely  rare,  except 
after  incomplete  operations,  such  as  those  performed  with  the  finger 
nail,  etc.  TJie  improvement  is  iisually  in  proportion  to  the  severity  of 
the  previous  symptoms.  It  generally  begins  in  a  few  days,  sometimes 
at  once,  though  the  fall  benefit  may  not  be  seen  for  a  month.  The 
breathing  becomes  freer,  the  sleep  more  quiet ;  the  mouth  may  soon  be 
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Before  opention.  Three  monthn  After  n^temtion. 

FioB.  67  and  5S.— Adenoid  vogetitloiu  of  the  phAryiix;  girl  twelve  yean  old.    (Uooper.) 

habitually  closed;  voice  and  hearing  improve,  and  the  benefit  to  the 
general  health  is  soon  apparent.  The  pallor,  listlessness,  and  inattention 
disappear,  and  a  rapid  increase  in  weight  often  follows.  The  entire  ap- 
pearance of  the  child  may  in  a  few  months  be  transformed  (Figs.  57,  58). 
Bangers  and  Accidents  from  Operation. — While  it  is  rare  that  any 
accidents  of  a  serious  nature  are  met  with,  it  should  not  be  forgotten  that 
they  may  occur.  Undue  laceration  of  the  parts  may  result  fn)m  a  bun- 
gling operation  particularly  with  too  large  curettes  or  with  the  forceps. 
Haemorrhage  may  be  excessive  or  even  fatal.  In  over  two  hundred  oper- 
ations I  have  had  but  one  case  of  serious  hiemorrhage.  A  fatal  result  is 
exceedingly  rare.  Newcomb  in  1893  could  find  but  four  examples. 
Hemorrhage  may  be  continuous  after  operation,  or  secondary,  in  which 
case  it  almost  invariably  occurs  within  twenty-four  hours.  It  is  impor- 
tant, therefore,  that  the  patient  be  kept  under  observation  for  that 
time.  Bleeding  is  best  controlled  by  injecting  into  the  rhino-pharynx 
through  the  nostrils  one  or  two  drachms  of  hydrogen  peroxide,  full 
strength,  or,  this  failing,  a  solution  of  suprarenal  extract  may  be  used  in. 
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the  sainc  manner.  As  a  last  resource  plugging  of  the  posterior  nares 
may  be  resorted  to.  in  all  cases  the  patient  should  be  kept  absolutely 
quiet. 

Oct-asionally  an  acute  attack  of  bronchitis  or  otitis  occurs  after  oper- 
ation ;  and  in  a  few  recorded  instances  acute  meningitis,  simple  or  tuber- 
culous, has  followed.  The  danger  of  asphyxia  from  the  entrance  of  blood 
or  the  tumour  into  the  larynx  has  already  been  mentioned. 

The  danger  from  chloroform  anesthesia  is  due  not  so  much  to  the 
nature  of  the  operation  aa  to  the  condition  of  the  patient.  It  is  now 
well  established  that  all  children  in  whom  the  condition  known  as  lym- 
phatitim  is  marked,  bear  chloroform  very  badly. 


CHAPTlilR   III. 
DISEASES  OF  THE  TONSILS. 

The  tonsils  *  are  lymphoid  structures  closely  resembling  Peycr's 
patches,  but,  instead  of  having  a  flattened  surface,  the  lymphoid  tissue  in 
the  tonsil  is  folded  upon  itself,  forming  quite  deep  depressions — the  ton- 
sillar cr}'pts.  These  crj'pts,  like  the  surface  of  the  tonsils,  are  lined  by 
epithelial  cells.  They  contain  lymphoid  cells,  desquamated  epithelium, 
particles  of  food,  and  bacteria.  Under  normal  conditions  the  tonsils 
take  no  part  in  absorption  from  the  mouth.  When,  however,  their  epi- 
thelium is  rarefied  or  removed,  the  tonsils  absorb  with  verj'  great  facility 
every  sort  of  poison  which  the  mouth  may  contain.  Such  poisons  are 
taken  up  by  the  lymphatics,  and  through  them  reach  the  general  circu- 
lotion. 

Acute  inflammation  of  the  tonsils,  like  that  of  the  pharynx,  occura 
regularly  in  diphtheria,  scarlet  fever,  and  measles,  less  frequently  in  the 
other  infectious  diseases.  The  secondary  forms  will  be  considewd  with 
the  diseases  with  which  they  are  associated. 

Acute  catarrhal  tonsillitis,  or  inflammation  of  the  raucous  membrane 
covering  the  tonsils,  occurs  as  part  of  the  lesion  in  acute  phar>Tigitis, 
but  very  rarely  is  seen  alone. 

Cronpottfl  Tonsillitis. — This  is  a  more  severe  form  of  inflammation 
than  catarrhal  tonsillitis.  It  involves  the  mucous  membrane  of  the  ton- 
sils, the  tonsillar  crypts,  and  to  a  greater  or  less  degree  the  whole  struc- 
ture of  the  tonsil.  Fibrin  is  poured  out  upon  the  surface  in  sufficient 
quantity  to  form  a  distinct  pseudo-membrane,  which  usually  covers  the 


•  See  Uodenpyl,  AmericAii  Journal  of  tlic  Mtxlirjil  Sciences,  March,  1891,  on  Anat- 
omy and  Physiology:  Packard,  PbilwlelphiA  Medical  Jourual,  April  21, 1900,  oa  In- 
ieclion  through  the  Tonaila. 
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tonsils,  but  in  primary  cases  it  does  not  extend  beyond  them.  In  most 
cases  both  sides  are  affected.  The  exudation  sometimes  begins  in  iso- 
lated dots,  like  a  follicular  tonsillitis,  which  afterward  coalesce  to  form 
a  coniinuoua  patch.  The  membrane  is  usually  of  a  yellowish  gray  col- 
our. It  can  often  im  cumplftcly  removed  with  the  swab.  The  constitu- 
tional symptoms  are  generally  marked  and  resemble  those  of  follicular 
tonsillitis. 

The  disease  is  differentiated  with  certainty  from  diphtheria  only  by 
means  of  cultures,  which  should  be  made  in  every  case.  (See  Diagnosis 
of  Diphtheria.)  Croupous  tonsillitis  is  nearly  always  due  to  the  strep- 
t(M!Occu8.  Though  never  severe  when  it  occurs  as  a  primary  affection, 
it  may  be  ver)*  serious  when  it  is  secondary  to  measles  or  scarlet  fever. 
Its  clinical  features  are  more  fully  considered  under  the  head  of  Pseudo- 
diphlheria. 

Tflcero-membranons  Tonsillitis. — This  is  an  inflammation  somewhat 
resembling  croupuuii  tunsillitis,  but  it  is  often  unilateral  and  associated 
with  superficial  ulceration.  The  tonsil  is  covered  with  a  dirty  yellowieh 
exudation,  which  may  be  mistaken  for  diphtheria.  There  is  superficial 
necrosis,  and  when  this  tissue  is  wiped  away  with  a  swab,  bleeding  occurs. 
The  disease  is  further  distinguished  by  the  swollen  lymph  nodes  at  the 
angle  of  the  jaw,  and  by  the  fact  that  the  constitntional  symptoms  which 
accompany  other  forms  of  tonsillitis  are  either  very  slight  or  absent  alto- 
gether. The  pathological  process  is  similar  to,  if  not  identical  with, 
ulcerative  stomatitis  (see  page  284),  with  which  it  is  sometimes  asso- 
ciated. At  such  times  the  breath  is  foul  and  there  is  often  profuse  sali- 
vation. 

Uleero-membranoufl  tonsillitis  was  first  described  by  Vincent,*  and 
by  him  attributed  to  a  fusiform  bacillus,  which  he  described,  although  a 
spirillum  was  found  associated  with  it.  Vincent's  observations  have 
since  been  confirmed  by  a  number  of  writers.f 

The  chief  interest  in  ulcero-mcmbranous  tonsillitis  lies  in  the  diag- 
nosis, although  it  is  not  an  infrequent  disease.    It  is  to  be  treated,  like 


•  La  Presse  Medicale.  Mnrch  12.  18i)6. 

+  See  Sobel  ami  IlerTmann,  New  York  Medical  Journal.  December  7,  1901,  for 
recent  literature. 

Vincent's  bacillus  is  described  as  about  twice  as  long  as  the  Klebs-LoeflQer  bacillus. 
It  is  thin,  will)  pointed  ends,  and  sometimes  )x*nt;  it  is  nogatire  to  Gram,  and  has  not 
jet  been  isolated  iu  pure  culture,  although  Vincent  was  able  to  make  it  grow  in 
bouillon  with  other  organisms  from  the  mouth.  It  is  not  yet  determined  whether  the 
disease  is  due  to  the  fusiform  bacillus  alone,  or  that  the  spirillum  plars  anr  part ;  the 
spirillum  may  possibly  be  merely  a  morphological  rariation  of  the  bacillus.  The 
fusiform  bacillus  is  occasionally  found  alone ;  the  spirillum,  never  alone.  The  bacillus 
is  found  in  smears  from  an  aiTected  tonsil,  in  making  which  it  is  recommended  to  go 
deeply  into  the  necrotic  tissue,  aioce  the  superficial  parts  are  crcwdvd  with  other 
bacteria. 
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ulcerative  stomatitis,  by  the  internal  administration  of  chlorate  of  pot- 
a£h,  combined  with  the  local  use  of  some  uniiseptic^  Buch  as  peroxide  of 
hydrogen  or  nitrate  of  silver. 

FOLLICULAR  TONSILLITIS. 

This  is  the  most  frequent  and  most  characteristic  form  of  inflamma- 
tion of  the  tonsil.  It  is  ei^sentially  un  inflununation  of  the  tonsillar 
crypts,  and  secondarily  of  the  whole  glandular  structure. 

Etiology. — There  is  seen  in  certain  children -a  predisposition  to  at- 
tacks of  tonsillitis,  so  that  from  very  slight  exciting  causes  these  occur — 
sometimes  from  exposure,  sometimes  from  derangement  of  the  stomach, 
and  sometimes  without  any  evident  reason.  Children  with  a  rheu- 
matic inheritance  appear  to  be  more  susceptible  than  others.  One  at- 
tack predisposes  to  a  second.  Patients  suffering  from  chronic  hyper- 
trophy of  the  tonsils  are  exceedingly  prone  to  acute  tonsillitis.  It  is  not 
very  common  in  infancy,  but  after  this  period  it  is  very  frequent  through- 
out childhood.  The  disease,  in  all  probability,  begins  as  an  infectious 
inflammation  at  the  bottom  of  the  crypts,  due  to  the  presence  of  strep- 
tococci or  staphylococci,  which  readily  enter  from  the  mouth,  and  excite 
an  attack  whenever  favourable  conditions  are  present. 

Lesions. — As  a  result  of  the  inflammation,  the  tonsillar  crypts  are 
filled  with  epithelial  cells,  pus  cells,  mucus,  and  bacteria.  These  form 
masses  which  appear  at  the  mouth  of  the  crypts  as  small  yellow  dots, 
often  miscalled  ulcers.  Sometimes,  in  addition,  fibrin  is  poured  out,  and 
forms,  with  the  other  inflammatory  products,  little  plugs  which  project 
somewhat  from  the  surfaee  of  the  mucous  -membrane,  and  which  can 
easily  be  pressed  out.  Accompanying  the  changes  in  the  mucous  mem- 
brane above  mentioned,  there  are  acute  congestion  and  swelling  of  the 
whole  tonsil,  with  more  or  less  proliferation  of  the  lymphoid  tissue.  Fol- 
licular tonsillitis  is  always  bilateral.  Although  the  pathological  proc^eas 
is  generally  limited  to  the  tonsils,  there  may  be  more  or  less  pharj'ngitis 
associated. 

Symptonu. — The  general  symptoms  usually  appear  before  the  local 
ones,  and  are  often  quite  severe.  The  onset  is  abrupt,  with  chilly  sensa- 
tions, occasionally  a  distinct  rigour.  In  infants  there  is  often  vomiting, 
and  sometimes  diarrhoea.  There  is  pain  in  the  back,  in  the  muscles  of 
the  extremities,  and  in  the  head.  Sometimes  there  is  pain  in  the  lateral 
cervical  muscles.  The  temperature  rises  rapidly  to  102°  or  103"^  F. ; 
often  it  touches  104**  or  105°  F. 

The  first  local  symptoms  are  some  swelling  of  the  tonsils  and  the  ap- 
pearance of  isolated  yellow  spots  a  little  larger  than  a  pin's  head.  Often 
these  can  be  wiped  off  with  a  swab,  or  the  little  plugs  can  be  squeezed 
out,  leaving  slight  depressions.  I^ater  there  is  acute  congestion  of  the 
tonsil,  with  more  swelling.    Even  when  the  disease  is  at  its  height  the 


310 


DISEASES  OP  THE  DIGESTIVE  SYSTEM. 


local  pain  and  discomfort  are  onlj  moderate,  and  in  manv  cases  scarcely 
noticeable.  The  swelling  and  tenderness  of  the  Ivmph  glands  behind  the 
angle  of  the  jaw  are  not  great,  and  may  be  absent. 

The  constitutional  symptoms,  as  a  rule,  last  three  days,  and  are  most 
severe  upon  the  tirtt  day.  The  local  symptoms  last  somewhat  longer,  but 
usually  by  the  end  of  the  fourth  day  the  exudate  has  disappeared,  although 
enhirgement  of  the  tonsil  may  persist  for  a  week  or  even  longer.  On  ac- 
count of  the  connection  of  tonsillitis  with  rheumatism,  the  heart  should 
be  watched  during  attacks,  efipecially  in  those  who  are  subject  to  them. 

Diagnotit. — Tonsillitis  may  be  confounded  at  its  onset  with  scarlet 
fever.  Its  constitutional  symptoms  in  the  beginning  closely  resemble 
malaria,  influenza,  or  pneumonia.  The  great  frequency  of  tonsillitis 
makes  inspection  of  the  throat  imperative  in  every  case  of  acute  illness 
in  children.  The  diagnosis  from  diphtheria  is  considered  in  connection 
with  that  disease. 

Treatment. — Follicular  tonsillitis  is  a  mild  disease  without  danger  to 
life,  and  one  which  runs  a  short,  self-limited  course.  The  indications 
are,  therefore,  to  make  the  patient  as  comfortable  as  possible  by  the  relief 
of  individual  symptoms.  Older  children,  particularly  those  who  are 
rheumatic,  should  be  treated  with  sodium  salicylate,  four  grains  every 
three  hours  being  given  for  the  first  twenty-four  hours,  and  later  less 
frequently.  In  infants  this  drug  must  be  given  in  smaller  doses  and 
with  care,  lest  it  upset  the  stomach.  The  general  muscular  pains  of  the 
first  day  are  best  relieved  by  phenacetine,  two  grains  every  four  hours 
to  a  child  three  years  old.  I^atcr  it  may  be  used  in  smaller  doses,  but 
enough  should  be  given  to  make  the  patient  comfortable. 

I»cal  treatment  is  better  omitted  in  infant.*).  Older  children  may 
gargle  with  a  solution  of  Iwric  acid  or  weak  bichloride  (1  to  10,000). 
Benefit  often  follows  painting  the  tonsils  with  tincture  of  iodine  or  a 
tcn-per-cent  solution  of  silver  nitrate.  In  all  doubtful  caj^s  the  patient 
should  be  isolated  and  the  same  treatment  adopted  as  in  diphtheria. 


PHLEGMONOUS  TONSILLITiS-PEKlTONSILLAR  ABSCESS-QUINSY. 

This  is  an  inflammation  of  the  cellular  tissue  surrounding  the  tonsil, 
aometimes  invading  the  tonnil  itself.  It  may  terminate  in  resolution,  but 
usually  goes  on  to  the  formation  of  an  abscess.  Phlegmonous  tonsillitis 
is  much  less  common  in  children  than  in  adults,  and,  compared  with  the 
other  forms,  it  is  a  rare  disease  in  early  life.  It  is  the  only  variety  which 
is  regularly  unilateral.  In  most  cases  the  inflammator}*  process  is  cir- 
cumscribed, but  in  rare  instances  there  is  seen  a  diffuse  phlegmonona 
inflammation  i)f  the  pharynx. 

In  certain  patients  there  exists  a  constitutional  predisposition  to  the 
diseaso,  which  is  often  associated  with  rheumatism.  The  exciting  cause 
may  l>e  exposure,  or  anything  which  may  reduce  the  patient's  general 
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health,  to  which  there  is  added  local  infection.  Catarrhal  pharyngitis 
priHli&poseB  to  this  disease. 

SymptomB. — The  onset  resembles  that  of  follicular  tonsillitis,  except 
that  the  general  gyniptonis  are  usually  less  marked,  the  temperature  is 
commonly  not  so  high,  and  the  muscular  pains  and  proistration  less  se- 
vere. TIjc  local  symptoms,  however,  arc  more  striking.  There  is  very  se- 
vere pain  in  the  throat,  which  is  increased  by  deglutition,  and  finally  may 
be  so  great  that  swallowing  is  almost  impossible.  It  is  ditficiilt  to  open 
the  mouth.  There  is  pain  in  the  lateral  muscles  of  the  neck,  and  often 
tenderness.  In  the  beginning  but  little  can  be  seen  on  inspection,  even 
though  the  patient  complains  of  a  very  sore  throat.  This  is  always  a 
suspicious  circumstance,  and  should  lead  one  to  look  out  for  quinsy.  It 
is  due  to  the  fact  that  the  inflammation  begins  in  the  deeper  tissues, 
and  that  the  mucous  membrane  is  affected  later.  After  twenty-four  or 
forty-eight  hours  there  is  usually  quite  marked  swelling,  which  is  rather 
more  behind  the  tonsil  than  elsewhere,  pushing  it  upward  and  forward; 
sometimes  it  is  more  in  front  of  the  tonsil.  A  little  later  there  is  in- 
tense inflammation  of  the  mucous  membrane  covering  the  tonsil,  fauces, 
and  uvula,  with  marked  congestion  and  a?dema;  the  uvula  may  be  pushed 
to  one  side,  and  the  isthmus  of  the  fauces  diminished  to  less  than  one 
half  its  natural  size.  In  one  of  my  own  cases  marked  torticollis  was 
present,  and  existed  for  two  or  three  days  before  the  diagnosis  of  (juinsy 
could  l)c  made  by  the  other  symptoms. 

In  most  c^aes  the  recognition  of  quinsy  is  quite  easy  by  attention  to  the 
symptoms  above  mentioned.  By  inspection  of  the  throat,  less  information 
is  sometimes  obtained  than  by  ]>alpation ;  by  this  means  a  fulness,  and 
later  a  point  of  fluctuation,  can  readily  be  made  out  Acute  phlegmonous 
tonsillitis  generally  involves  no  danger  to  life.  In  very  young  infanta 
serious  results  may  follow  spontaneous  rupture  during  sleep;  and  in 
older  children  occasionally  there  may  be  uxlema  of  the  glottis.  If  not 
treated,  abscess  usually  forms  in  from  dve  to  seven  days,  and  opens  spoil- 
taneously. 

Treatment. — If  an  early  diagnosis  is  made  an  attack  of  quinsy  may 
ooouionally  be  aborted.  For  this  many  drugs  have  been  advocated,  but 
to  my  mind  the  best  is  salol,  which  should  be  given  in  doses  of  two 
grains  every  two  hours  to  a  child  of  five  years.  In  some  patients  larger 
doeee  may  be  used.  This  may  be  combined  with  small  doses  (gr.  J)  of 
Dover's  powder.  Relief  may  be  afforded  by  very  hot  or  cold  applications, 
according  to  the  sensations  of  the  patient.  The  holding  of  ice  in  the 
mouth  and  the  application  of  an  ice-bag  externally,  often  give  great  com- 
fort. In  other  cases,  gargling  with  very  hot  water  and  the  application  of 
hot  flaxseed  poultices  externally,  will  be  preferred.  As  soon  as  fluctuation 
is  detected  an  incision  should  be  made  with  a  guarded  bistoury.  If  made 
too  early,  only  a  small  amount  of  pus  is  evacuated  and  the  abscess  may 
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CHBOXIC  HYPEBTEOPHY  OF  THB  TONSILS.— CHBOXIC  TONSILUTiaL 

The  oondition  known  as  chronic  hjpertrophj,  if  a  permmnent  enlarge- 
OM&t  doe  to  ft  prolifenUKm  of  the  If  mpboid  tume  of  the  toonli^  And  an 
inoMfteB  in  tbe  connectiTe-ti»De  etroaia.  If  the  inriiawi  ia  the  connectiTe 
tifloe  if  ilifht,  tbe  tonsil  ie  soft;  if  it  is  great,  the  Umal  is  finn  and  hard, 
alsMMt  like  a  fibrous  tnmocir.  All  degrees  are  fonnd.  Associated  with 
bjpertrophj  of  tbe  toDsils  there  are  freqaentlj  found  adenoid  growths  of 
the  pharynx,  both  of  these  depending  upon  similar  local  and  oonstitn- 
taonal  conditions.  There  is  in  nearly  all  marked  cases  a  chronic  pharjn* 
gsal  catarrh  which  may  involTe  the  Eustachian  tabes. 

Etiology. — Hypertropby  of  the  tonails  is  an  exceedingly  common  con- 
dition in  the  cities  of  the  seacoast  and  lake  districts  of  the  temperate 
xone.  In  a  routine  examination  of  2,000  New  York  school  children, 
Chappell  found  enlargement  of  the  tonsils  sufficiently  marked  to  be  con- 
sidered pathological,  in  270  cases.  The  causes  are  constitutional  and  local. 
The  constitutional  causes  relate  to  the  conditions  described  in  the  chapter 
upon  Lympbatism.  This  is  often  found  in  certain  families  for  seTeral 
generations.  Tbe  condition  Is  not  connected  with  tubercolosia.  It  oc- 
curs in  children  who  are  in  other  respects  healthy.  Hypertrophy  of  the 
tonsils  is  often  a  congenital  condition,  increasing  slowly  during  infancy, 
so  as  to  produce  marked  symptoms  by  tbe  time  the  child  is  two  years  old. 
The  most  importaut  of  the  local  causes  are  attacks  of  acute  or  subacute 
pharyngitis.  While  it  is  true  that  attacks  of  acute  inflammation  are  often 
the  cause  of  hypertrophy,  it  is  also  true  that  hypertrophy  is  one  of  the 
most  frequent  predisposing  causes  of  acute  attacks,  and  that  it  may  be 
seen  in  children  who  have  never  had  tonsillitis. 

Symptoma — Hypertrophy  of  the  tonsils  ia  rarely  marked  enough  to 
cause  any  decided  symptoma  before  the  end  of  the  second  year,  although 
I  once  saw  in  a  younger  child  enlargement  sufficient  to  bring  the  two  ton- 
sils into  contact.  The  most  important  local  symptoms,  fonnorly  ascribed 
to  bypertrophied  tonsils,  are  now  known  to  depend  upon  adenoid  growths 
of  the  pharynx.  As  these  conditions  are  so  frequently  associated,  it  is 
somewhat  difficult  to  determine  which  symptoms  are  due  to  the  tonsils 
alone.  In  a  marked  case,  the  most  prominent  symptoms  are  mouth- 
breathing,  disturbed  sleep  accompanied  by  snoring,  and  nasal  voice — the 
patieut  in  some  cases  talking  as  though  he  had  food  in  his  mouth.  There 
may  be  some  difficulty  in  swallowing  solid  food.  Enlarged  tonsils  may 
often  be  felt  externally.  As  a  consequence  of  the  obstruction  of  the 
Eustachian  tubes  there  may  be  deafness.  Deformities  of  the  chest,  such 
as  pigeon -breast,  are  occasionally  seen,  but  probably  depend  more  apon 
obstructed  respiration  by  adenoids  than  by  the  tonsilOi 
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The  soft  tonsils  may  diminish  sompwhnt  in  size  spontaneously.  Thry 
sometimes  shrink  very  decidedly  after  an  attack  of  acute  tonsillitis,  scar- 
let fever,  or  diphtheria.  As  a  rule  the  tonsils  become  firmer  and  harder 
as  time  passes.  They  usually  increase  in  size  up  to  a  certain  point,  and 
then  remain  nearly  stationary  until  about  puberty,  when  they  may 
diminish  considerably.  During  intercurrent  attacks  of  inflammation,  the 
swelling  is  much  increased,  and  t!ie  symptoms  are  proportionately  aggra- 
yatcd.  In  cases  of  marked  enlargement  very  little  spontaneons  improve- 
ment is  to  be  looked  for  during  childhood. 

Treatment. — Very  large  tonsile  are  a  source  of  continued  danger  to 
the  patient,  and  in  every  case  of  marked  hjrpertrophy  treatment  should 
be  advised.  The  danger  may  be  from  Eustachian  catarrh  and  deiifncss, 
or  from  repeated  attacks  of  acute  tonsillitis.  But  quite  as  imjHirtant  as 
these  is  the  fact  that  they  increase  the  liability  to  contract  diphtheria, 
and  add  to  the  dangers  both  from  diphtheria  and  scarlet  fever.  If  the 
patient  is  removed  from  the  locality  in  which  acute  tonsillitis  is  liable  to 
occur,  to  a  dry  climatCj  considerable  improvement  is  likely  to  result  in 
a  young  child  in  whom  the  tonsils  arc  soft,  but  not  much  is  to  be  ex- 
pected in  older  children  with  hard,  fibrous  tonsils,  except,  perhaps,  a 
cure  of  the  accompanying  pharyngeal  catarrh. 

The  only  internal  remedy  offering  much  chance  of  benefit  is,  in  my 
experience,  the  syrup  of  the  iodide  of  iron,  which  must  be  given  in  quite 
large  doses  (twenty  drops  three  times  a  day  to  a  child  of  five  years),  and 
continued  for  several  months.  In  a  small  number  of  cases  marked  im- 
provement is  seen  from  this  treatment,  but  in  the  majority  but  little 
change  occurs.  Astringent  applications  may  aceoniplish  something  in 
recent,  hut  practically  nothing  in  old  cases.  In  a  marked  case,  operation 
ifl  the  only  thing  which  can  be  relied  upon  to  effect  a  cure.  In  those  in 
which  it  is  decided  not  to  operate,  or  in  which  operation  is  refused,  a 
faithful  trial  may  be  made  with  the  other  measures  referred  to.  The 
question  to  be  decided  always  is  whether  or  not  operation  shall  be  done. 
For  convenience  of  consideration,  the  cases  may  be  divided  into  three 
groups:  (1)  those  in  which  the  tonsils  are  nearly  or  quite  in  contact:  (3) 
those  in  which  they  project  not  more  than  one  fourth  of  an  inch  beyond 
the  faucial  pillars;  (3)  the  intermediate  cases.  All  of  the  first  group 
should  unquestionably  be  operated  upon,  unless  the  patient's  general  con- 
dition is  such  as  to  forbid  operation  of  any  kind.  Of  the  second  group, 
few  if  any  require  operation.  Whether  an  operation  is  done  in  the  third 
group  will  depend  upon  the  individual  case.  If  there  are  frequent  attacks 
of  acute  tonsillitis,  and  some  deafness,  an  operation  should  be  performed. 
If  little  or  no  local  discomfort  is  experienced  it  may  be  postponed. 

Of  the  various  operations  proposed,  excision  with  the  guillotine  is  the 
one  which  has  in  children  superseded  all  others  in  the  practice  of  New 
York  physicians.    The  risk  of  haemorrhage  at  this  age  is  very  slight. 
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The  child  is  held  as  for  the  operation  of  intubation,  except  that  the  head 
is  thrown  backward.  No  after-treatment  is  required,  excepting  Quid  diet 
and  confinement  to  the  house  for  two  or  three  days.  Excessive  haemor- 
rhage may  be  controlled  by  digital  pressure,  or  by  the  application  of 
stjrptic  cotton  upon  a  swab;  in  extreme  cases,  by  transfixing  the  tonsil 
stump  with  a  hare-lip  pin  and  the  application  of  a  ligature.  I  have  more 
than  once  seen  physicians  greatly  alarmed  at  the  gray  wound  on  tho  day 
following  tonsillotomy,  the  appearance  being  such  as  to  lead  in  several 
cases  to  tbe  diagnosis  of  diphtheria.  This  mistake  will  not  be  made  if 
the  possibility  of  it  is  borne  in  mind.  It  is  seldom  that  any  but  good 
results  follow  the  operation  of  tonsillotomy  if  properly  performed.  It  is 
too  often  neglected.  Where  adenoids  of  the  pharynx  are  also  present,  the 
symptoms  may  depend  more  upon  them  than  upon  the  enlarged  tonsils, 
and  little  benefit  is  seen  until  the  adenoid  growths  also  are  removed. 
Both  may  be  operated  upon  ut  a  single  sitting,  or  at  two  sittings  if  pre* 
ferred. 

it  is  not  usually  necessary  to  remove  the  tonsil  to  a  point  even  with  the 
faucial  pillars,  but  the  more  nearly  we  can  come  to  this  the  better.  The 
amount  of  shrinkage  from  cicatrization  after  operation  has  been,  in  my 
experience,  generally  less  than  was  expected.  As  a  rnle,  enlargement 
of  the  tonsil  subsequent  to  an  operation  is  not  seen;  but  one  should  be 
careful  about  promising  parents  that  it  will  not  occur.  I  have  seen  it  in 
two  or  three  instances  to  a  striking  degree,  and  think  it  more  likely  to 
occur  if  children  operated  on  are  very  young — i.  e.,  under  three  years. 


CHAPTER   IV. 
DISEASES  OF  THE  (ESOPHAGUS, 


MALFORMATIONS. 

Congenital  anomalies  of  the  cesophagus  are  much  less  frequent  than 
those  of  the  lower  |)art  of  the  respiratory  tract,  with  which,  however,  they 
arc  often  associated. 

There  may  be,  (I)  Congenital  fistula  of  the  neck,  due  to  a  want  of 
closure  between  the  second  and  third  branchial  arches.  This  gives  an 
external  opening  just  above  and  to  the  outside  of  the  stemo-clavicular 
articulation,  which  communicates  with  the  upper  part  of  the  oesophagus 
or  the  lower  part  of  the  pharynx.  (2)  The  (esophagus  may  be  absent, 
the  pharynx  ending  in  a  blind  pouch.  (3)  The  oesophagus  may  be  oblit- 
erated in  certain  portions,  being  represented  only  by  a  fibrous  cord.  (4) 
There  may  be  stenosis  and  dilatation  or  diverticula.     (5)  There  may  be  a 
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fistulous  communication  with  the  trachea,  existing  either  alone  or  asao- 
ciate^l  with  some  of  the  other  deformities  mentioned. 

Congenital  narrowing  of  the  cesophagus  and  fistula  of  the  neck  are 
amenable  to  surgical  treatment.  The  cases  of  complete  obstruction  in  the 
oesophagus  are  almost  of  necessity  fatal,  the  patients  dying  from  inanition 
two  or  three  days  after  birth. 

The  8ymj>tom8  of  cesophagoal  obstruction  are  regurgitation  on  uttempta 
at  swallowing  and  the  impossibility  of  passing  the  stomach  tube. 

ACUTE  (ESOPHAGITIS. 

It  is  quite  remarkable,  considering  the  frequency  of  pathological  pro- 
ceeaes  in  the  pharynx,  that  these  so  rarely  extend  to  the  oesophagus. 
Thrush,  when  very  extensive  in  the  pharynx,  may  involve  tho  upper  part 
of  the  oesophagus  ;  but  there  it  gives  rise  to  new  symptoms.  Diphtheria 
and  pseudo-diphtheria  of  tho  pharynx  may  invade  the  oesophagus,  but 
this  is  seen  only  in  very  rare  instances.  In  about  seventy-five  autopsies 
which  I  have  seen  in  cases  of  diphtheria,  the  o^ophagns  was  involved  in 
but  one,  and  in  this  case  for  three  or  four  inches  only.  Diphtlieria  of 
the  oesophagus  produces  no  symptoms,  and  can  not  be  diagnosticated  dur- 
ing life. 

Catarrhal  (Esophagitis  is  very  rarely  met  with.  It  may  be  caused  by 
lucerationa  duo  to  HwuUowing  a  foreign  body,  which  may  excite  a  simple 
ctttarrhal  inflammation,  or,  if  the  foreign  body  is  sharp  and  angular, 
lacerations  may  be  produced  which  result  in  ulcerations  of  variable  depth. 
The  chief  symptoms  of  catarrhal  oesophagitis  are  soreness  and  pain  on 
swallowing.  These  lacerations,  when  slight,  are  healed  in  a  few  days,  and 
are  rarely  followed  by  any  after-effecta, 

Corrouve  (Eftophagitis. — This  is  altogether  the  most  frequent  form, 
and  the  only  one  which  is  of  clinical  importance.  The  usual  causes  are 
the  same  as  of  corrosive  gastritis,  viz.,  the  swallowing  of  caustic  alkalies  or 
strong  acids.  It  is  often  in  the  cesophagus  that  the  most  extensive  injury 
is  done.  The  effects  are  superficial  or  deep,  according  to  the  amount 
of  the  irritant  swallowed  and  its  degree  of  concentration.  There  may 
l>e  simply  a  destruction  of  the  epithelial  layer,  which  is  followed  by  no 
lerioas  coDsequences,  or  the  mucous  membrane  may  be  destroyed  and  the 
•abmncons  coat  invaded  ;  rarely,  however,  does  the  injnry  extend  to  the 
mnsonlar  layer.  If  the  patient  survives  the  dangers  incident  to  the 
irritant  poisoning  and  the  acute  inflammation  which  follows,  healing  by 
granulation  and  cicatrization  takes  place,  the  contraction  of  the  cicatrix 
gradually  narrowing  the  lumen  of  tho  wsophagus  until  stricture  is  pro- 
daced. 

The  early  symptoms  of  corrosive  oesophagitis  are  mingled  with  those 
of  inflammation  of  the  mouth,  pharynx,  and  stomach.  There  is  a  burn- 
ing pain  in  the  parta,  great  thirat,  spasm  of  the  OBflopbagus  ou  attempts  at 
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gwallowing.  There  follows  a  period  of  acute  inflammation  of  sereral 
days*  duration,  vith  great  dyspliagia  and  pain,  and  in  which  the  principal 
danger  is  oedema  of  the  glottis.  After  this  the  patient  maj  be  compara- 
tively well  until  the  ^nnptoms  of  stricture  begin,  usually  in  from  three 
to  6ix  months  after  the  injury. 

The  indications  for  treatment  in  the  early  stage,  are  to  neutralize  the 
cauBtic  in  order  to  prevent  if  possible  its  deep  action,  and  to  give  oils, 
demulcent  drinks,  and  ice  for  the  local  effect,  and  morphine  for  the  pain. 

The  treatment  of  (esophageal  stricture  is  purely  surgicaL 

RETRCMESOPHAGEAL  ABSCESS. 

Acute  retro-oesophageal  abscess  occurs  in  infancy,  though  very  rarely, 
the  patliology  being  the  same  as  in  acute  retro-pharyngeal  abeccsa,  the 
difference  being  merely  one  of  location.  A  striking  case  of  this  kind 
occurred  in  the  New  York  Foundling  Hospital  in  1904.  An  infant  six 
months  old  was  admitted  with  high  fever  (104**  F.),  severe  dyspnoea, 
but  with  no  loss  of  voice,  which  were  the  prominent  symptoms  until 
death  occurred  four  days  later.  There  was  a  leucocytosis  of  100,000. 
At  autopsy  an  abeoess  was  found  containing  about  three  ounces  of  pua 
between  the  cesopliagus  and  the  spine,  extending  from  the  larynx  to  below 
the  bifurcation  of  the  trachea.  Shortly  afterward  I  saw  a  very  similar 
case  at  the  Babies*  Hospital,  following  a  retro-pharyngeal  abscess  which 
had  been  opened  two  weeks  before.  Similar  abscesses  have  also  been 
observed  after  acut*?  phar^Tigitis  with  the  acute  infectious  diseases. 

HetroKesophageal  adenitis,  or  enlargement  of  the  lymph  nodes  in 
this  situation  without  suppuration,  is  also  rare.  I  once  met  w^ith  a  case 
of  this  sort  in  which  the  gland  formed  a  tumour  nearly  an  inch  in  diam- 
eter at  the  upper  part  of  the  oesophagus,  causing  pressure  symptoms 
necessitating  tracheotomy.  The  growth  was  at  first  thought  to  be  malig- 
nant, but  completely  disapjieared  after  a  summer  in  the  country. 

Eetro-oesophageal  abscess  may  result  from  the  breaking  down  of 
tuberculous  lymph  nodes  in  the  posterior  mediastinum,  and  may  give  rise 
to  symptoms  like  those  which  resiUt  from  an  abscess  due  to  Pott's  disease. 

Perforation  of  the  rrsophagus  and  a  food-fistula  connecting  the  oeso- 
phagus and  the  trachea,  may  result  from  ulceration  caused  by  a  tracheal 
canula  or  by  a  foreign  body.    This  may  be  accompanied  by  abscess. 

The  most  common  variety  of  retro-onsophagcal  abscess  is  that  due  to 
Potfg  disease  of  the  lower  cervical  or  upper  dorsal  region.  The  symp- 
toms are  obscure,  and  an  exact  diagnosis  is  not  often  made  during  life. 
Death  may  occur  quite  suddenly  where  the  previous  symptoms  have  been 
80  slight  as  to  be  easily  overlooked.    The  following  is  a  fair  example: 

A  girl  two  years  old  was  admitted  to  the  Babies*  Hospital  with  CAries 
of  the  upper  dorsal  region  of  two  months'  duration.  The  patient  waa 
kept  in  bed  and  a  plaster-of- Paris  jacket  applied.    About  a  month  later 
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dyspnoea  was  first  observed ;  this  was  at  times  quite  intense,  and  again 
almost  abHent.  It  was  always  on  inspiration,  expiration  being  easy.  No 
explanation  for  this  was  found  in  the  lungs.  There  was  no  difficulty  in 
swallowing,  and  very  little  cough.  After  these  symptoms  had  lasted  for 
about  a  week,  the  child  while  eating  was  suddenly  seized  with  violent 
dyspnoea,  and  in  a  few  moments  became  completely  asphyxiated.  Trache- 
otomy was  immediately  done,  and  by  means  of  artificial  respiration  the 
potient  was  restored  to  comparative  comfort.  About  two  hours  later  a 
•eoond  attack  occurred,  and  the  patient  died  in  an  hour.  At  the  autopsy 
there  was  found  an  abscess  a  little  larger  tlian  a  hen's  egg,  containing 
about  two  ounces  of  curdy  pus,  overlying  the  bodies  of  the  first  three 
dorsal  vertebrae  and  communicating  with  them.  These  vertebrse  were 
carious.  The  right  pneumogastric  nerve,  an  inch  and  a  half  above  the 
bifurcation  of  the  trachea,  was  compressed  between  the  abscess  and  a 
large  tuberculous  l3rmph  node,  with  the  capsule  of  which  it  was  blended. 
In  the  lungs  were  a  few  small  tuberculous  deposits  and  the  usual  condi- 
tions  found  in  death  by  asphyxia.  The  dyspnoea  seems  to  have  been  of 
nervous  and  not  of  mechanical  origin,  and  caused  by  irritation  of  the 
pneumogastric.  The  fatal  issue  was  apparently  from  an  increase  of  the 
pressure  upon  the  nerve. 

I  have  seen  but  one  other  case,  and  this  closely  resembled  the  one 
reported.  Griffith  has  collected  (Archives  of  Paediatrics,  January,  1898) 
twelve  cases  from  the  literature,  and  added  one  of  his  own.  The  symp- 
toms in  all  were  much  alike.  DyspncDa,  usually  of  a  spasmodic  character, 
was  prominent  in  nearly  all,  and  generally  it  was  the  most  marked  symp- 
tom. It  was  more  marked  on  inspiration,  and  often  accompanied  by  a 
spasmodic  cough,  suggesting  lar^'ngeal  stenosis.  The  voice  was  affected 
in  but  two  cases,  in  one  complete  aphonia  being  present.  It  is  striking 
that  in  no  case  was  there  any  difficulty  in  swallowing,  in  marked  contrast 
to  retro-pharyngeal  abscess.  Swelling  in  the  neck  was  noted  in  but  three 
cases.  Spinal  caries  was  stated  to  be  present  in  seven  cases  and  absent  in 
two.  The  final  attack  of  asphyxia  sometimes  came  without  warning, 
sometimes  was  preceded  for  several  days  or  longer  by  milder  attacks. 

The  diagnosis  of  this  condition  is  very  difficult,  and  a  positive  diag- 
nosis almost  impossible.  It  may  be  suspected  in  cases  of  Pottos  disease  of 
the  lower  cervical  or  upper  dorsal  regions,  when  there  is  spasmodic  inspir- 
atory dyspnoea,  especially  if  accompanied  by  irritative  cough.  It  should, 
however,  be  remembered  that  precisely  similar  symptoms  may  depend 
upon  the  irritation  of  a  tuberculous  node,  and  that  the  sudden  asphyxia  is 
exactly  like  that  caused  by  the  ulceration  of  such  a  node  into  the  trachea 
or  a  large  bronchus.  The  latter,  however,  may  occur  without  the  pres- 
ence of  Pott*8  disease.  If  tlie  abscess  is  higher  up,  there  may  be  a  lateral 
swelling  on  either  side  of  the  neck,  just  above  the  clavicle.  In  most  of 
the  cases  there  are  no  external  signs  of  disease.    Such  abscesses  are  too 
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low  to  be  reached  by  digital  examination  of  the  pharynx.  The  attack 
of  asphyxia  may  also  be  confounded  with  that  due  to  the  presence  of  a 
foreign  bo<ly  in  the  larynx. 

The  prognosis  in  cases  of  retro-oesophageal  abscess  is  exceedingly  bad. 
Death  usually  results  from  pressure  upon  the  pneumogustric,  as  in  the 
cases  reported.  The  abacess  may  rupture  into  the  tRsophagiis  and  retrov- 
ery  follow.  This  termination  is  very  rare,  but  such  a  case  has  been  re- 
ported by  Knight.  A  fatal  one  is  reported  by  Loschner  and  Lambl.  The 
abscess  may  burrow  along  the  maophagus  into  the  abdominal  cavity  and 
excite  peritonitis;  finally,  it  may  open  externally. 

But  little  is  to  be  said  under  the  head  of  Treatment.  The  symptoms 
are  rarely  definite  enough  to  jujitify  a  radical  surgical  operation.  Trache- 
otomy gives  but  temporary  relief  (o  the  asphyxia.  This  opf  ration  should 
be  performed,  however,  in  every  case,  because  of  the  impossibility  of 
making  a  diagnosia  of  retro-tesophageal  abscess  from  other  conditions 
in  which  the  operation  might  be  curative. 


CHAPl^KR    V. 
DISEASES  OF   TffE  STOMACH. 

It  is  diflTicult  wholly  to  separate  diseases  of  the  stomach  from  those 
of  the  intestines.  Although  in  older  children  they  are  often  quite  dis- 
tinct, in  infancy  they  are  more  frequently  associated;  but  at  one  time 
the  gastric  symptoms  may  be  prominent,  and  at  another  the  intestinal 
symptoms.  Functional  disorders  particularly  are  likely  to  involve  the 
whole  tract.  Serious  organic  lesions  are  more  frequently  limited  in 
their  extent  either  to  the  stomach  or  to  the  intestine.  The  former  are 
rare,  while  the  latter  are  very  common.  The  diseases  in  which  the  stom- 
ach is  alone  or  chiefly  involved  will  be  considered  by  themselves.  Those 
in  which  lM>th  the  stomach  and  intestine  are  involved  arc  classed  with 
the  intestinal  diseases,  as  the  intestinal  symptoms  usually  predominate. 


DIOESTION  IN  INFANCY. 

The  first  step  in  the  process  of  digestion  in  the  newly-bom  infant  is 
sacking.  During  this  act  the  nipple  is  grasped  between  the  lower  lip  and 
tongue  below,  and  the  upper  lip  and  jaw  above.  The  back  of  the  mouth 
18  closed  by  the  fall  of  the  palate.  A  strong  downward  movement  of  the 
lower  jaw  rarefies  the  air  in  the  mouth,  and  produces  the  suction  force 
which  causes  the  milk  to  flow.  Sucking  can  be  carried  on  only  when  the 
nose  is  free  for  respiration  and  the  palate  and  npper  jaw  intact  Children 
with  deformities  of  the  month,  like  cleft  palate  and  harelip,  suck  only 
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widi  Ae  gif  iwi    difficnkr,  and  compiHt  nMsal  obKrocooo  prevvnts 
nnnixig. 

Tkm  Silifm. — Tliif  k  preaent  mS  birth  ooIt  in  retr  smaJ)  qnazititT.  and 
tbe  part  vhidi  h  plavs  in  digesskm  in  carij  infiuicj  is  an  insignifi> 
cant  one.  Doling  tbe  third  and  fourth  months  it  incwaaa  mark^dlr  in 
amoant,  and  at  this  time  it  paneeeB  quite  actiTely  tne  powwr  of  tran»- 
fotming  starch  into  mgar.  This  propertj  is  present  only  to  a  Terr  slight 
degree  daring:  the  first  eight  or  ten  weeks.  With  the  adrent  of  the  teeth 
there  is  a  farther  ineredue  in  the  amount  of  saliTa  secreted,  indicating  a 
change  in  the  digestioii  of  the  infant 

The  StMBBck — The  position  of  the  stomach  in  the  foetus  is  nearij 
YerticaL  In  the  neTlj-bom  child  it  lies  obliqaelj  in  the  abdomen,  and 
at  the  end  of  infancy  has  alroo^  reached  the  txansrerse  position.  The 
stomach  st  birth  is  nearly  cylindrical,  bat  the  fondus  inci^a^<^s  in  sixe 
very  rapidly  during  the  first  year,  although  it  does  not  reach  its  full  de- 
Teloproent  unti!  quite  late  in  childhood.  In  Plate  VII  are  shown  the 
actual  size  and  shapie  of  the  stomach  at  the  various  periods  of  infancy. 
In  the  following  table  are  given  the  results  of  post-mortem  measure- 
ments of  the  stomach,  which  I  have  personally  made  in  ninety-one  in- 
fants under  fourteen  months  of  age : 


The  Capacity  of  the  iSfomodk. 


Aoc 

1     Number 

1     OfCSM. 

^^3??. 

AOB. 

Number 

Afenm 

Birth 

2  weeks 

7 

1-20  OZ. 
1-50  - 
2-00  " 
2  27  " 
3-37  - 
4-25  " 

12  weeks 

14  to  18  weeks... 
5  to  6  months. . . 
7  to  8       "      ... 
10  to  11     "      ... 
12  t«  U     "      ... 

6 

13 

14 

9 

7 

10 

4-50  OL 

500  " 

4      ••     

4 

5*75   " 

e    «    

11 

6'88   ** 

8      "    

4 

8*14   •• 

10    "    

2 

8-90   ** 

1 

In  brief,  the  average  capacity  was,  at  birth,  one  and  one  fifth  ounce; 
at  three  months,  four  and  a  half  ounces;  at  six  months,  six  ounces;  at 
twelve  months,  nine  ounces. 

Oasiric  digestion. — The  part  taken  by  the  stomach  in  digestion  is 
smaller  than  was  formerly  supposed,  and  not  so  important  in  infants  as  in 
adults.  The  food  leaves  the  stoniach  so  rapidly  that  a  large  part  of  the 
casein  must  pass  into  the  intestine  before  it  is  converted  into  peptones. 
The  opinion  has  been  steadily  gaining  ground  that  the  function  of  the 
stomach  is  largely  that  of  a  reservoir,  into  which  the  milk  is  reooivod  and 
from  which  it  is  allowed  to  pass  gradually  into  the  intestine ;  and  that  the 
gastric  process  is  only  a  preliminary  and  partial  one,  even  in  the  digestion 
of  proteids,  this  being  completed  in  the  intestine. 

The  only  part  of  the  food  acted  on  in  the  stomach  is  the  proteids, 
which  are  transformed  successively  into  acid-ulbumin,  albumoses,  and 
peptones.    This  is  accomplished  by  the  agency  of  the  pepsin  and  the  acid 
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of  the  gagtric  juioe — generally  hydrochloric  acid,  although  lactic  acid 
may  take  its  place.  Pepsin  is  found  in  the  stomach  at  birth,  and  even  in 
the  embryo  as  early  as  the  fourth  month  (Kriiger).  The  reaction  of  the 
stomach  contents  in  fasting  is  acid,  and  at  this  time  usually  free  hydro- 
chloric acid  can  be  demonstrated ;  soon  after  a  meal  of  human  milk  it  ia 
alkaline  or  neutral ;  after  one  of  cow's  milk  it  is  acid  or  neutral.  In  fif- 
teen minutes  after  feeding  the  reaction  is  always  acid  (Leo).  Free 
hydrochloric  acid  can  not  usually  be  demonstrated  until  about  an  hour 
after  feeding,  then  only  in  small  quantities,  and  in  very  many  cases  not 
at  ail.  Some  good  observers  go  so  far  as  to  say  that  in  health  free  acid 
ia  never  found  during  digestion.  The  reason  for  this  apparently  is,  that 
the  acid  combines  with  the  casein  of  the  milk,  that  of  cow's  milk  in  par- 
ticular having  a  very  great  power  of  combining  with  hydrochloric  acid. 

Lactic  acid  is  feebler  in  its  digestive  power  than  hydrochloric  acid. 
It  is  more  ahundant  early  in  infancy  than  later;  it  is  derived  from  the 
milk  sugar.  It  is  rarely  found  as  free  acid;  never  in  health,  according 
to  many  observers. 

The  coagulation  of  milk  in  the  stomach  is  accomplished  through  the 
agency  of  the  rennet  ferment  (the  lab- ferment  of  Hammarsten).  This  ia 
independent  of  both  the  pepsin  and  the  acid  of  the  stomach.  It  acts  in 
acid,  alkaline,  and  neutral  media.  Coagulation  is  the  first  change  in  the 
milk  in  the  stomach.  Human  milk  coagulates  in  loose  fiocculi  and  quite 
imperfectly,  more  firmly  if  the  stoinach  is  very  acid.  Cow's  milk,  unless 
diluted,  coagulates  in  firm,  compact  masses.  Under  the  influence  of  pep- 
sin and  liydrochloric  acid,  solution  of  this  coagulum  now  begins;  but  this 
is  only  partially  accomplished  in  the  stomach.  It  goes  forward  much 
more  rapidly  in  the  case  of  human  milk,  because  the  amount  of  caBein 
is  less  and  because  of  the  smaller  curds.  The  milk  begins  to  leave  the 
stomach  very  soon  after  the  meal,  and  even  during  the  first  half  hour 
a  considerable  part  passes  into  the  intestine.  At  the  end  of  an  hour 
the  stomach  in  a  young  infant  is  often  empty.  In  the  case  of  cow's  milk, 
not  only  are  the  coagula  firmer,  but  the  amount  of  casein  present  ia 
much  larger,  and  hence  the  milk  is  detained  in  the  stomach  a  longer 
time ;  even  then  a  considerable  portion  of  it  must  pass  but  little  changed 
into  the  intei»tine. 

The  duration  of  gastric  digestion  varies  with  the  age  of  the  infant 
and  with  the  food.  During  the  first  month  the  stomach  of  healthy 
nursing  infants  is  usually  found  empty  in  an  hour  and  a  half  after  feed- 
ing; often  in  one  hour.  In  those  taking  cow's  milk  the  average  is  at 
least  half  an  hour  longer.  In  infants  from  two  to  eight  months  old 
the  average  is  two  hours  for  those  receiving  breast-milk,  and  two  and  a 
half  to  three  hours  for  those  fed  upon  cow's  milk.  This  is  influenced  by 
the  size  of  the  meal  taken.  This  period  is  very  much  longer  in  all  cases 
of  disordered  digestion. 
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The  bacteria  of  the  stomach  are  very  few  as  compared  with  those  of 
the  intestine,  and  no  varieties  are  constantly  present  (Booker). 

The  Intestines. — The  length  of  the  small  intestine  at  birth  is  about 
nine  feet;  that  of  the  large  intestine  about  eighteen  inches.  The  great 
length  of  the  sigmoid  flexure  is  the  most  striking  peculiarity,  this  being 
nearly  one  half  the  length  of  the  large  intestine.  , 

Intestinal  digestion. — All  the  important  elements  of  food — proteids, 
carbohydrates,  and  fats- — are  acted  upon  by  the  pancreatic  juice.  The 
proteids  are  converted  into  peptones  by  the  trypsin,  which  is  active  only 
in  an  alkaline  medium.  How  much  of  the  proteids  of  the  milk  is  left 
for  intestinal  digestion,  def>cnds  upon  how  well  the  stomach  has  done  its 
part.  In  every  case  something  is  left;  in  most  cases  a  large  part  of  the 
proteids  passes  but  little  changed  into  the  intestine.  The  amylolytic  fer- 
ment of  the  pancreas  has  the  power  of  converting  starch  into  sugar. 
This  action  is  feeble  during  the  first  five  or  six  months,  but  we  can  not 
accept  the  statements  of  Koronin  and  Zweifel,  that  it  is  entirely  absent 
in  early  infancy.  Fats  are  partly  emulsified  and  partly  saponified  by 
the  pancreatic  juice,  in  connection  with  bile,  which  probably  furnishes 
the  needed  alkali.  The  pancreatic  juice  actively  emulsifies  fat,  even  at 
birth. 

The  very  large  size  of  the  liver  in  the  newly  born  indicates  how  im- 
portant are  its  functions  in  digestion.  The  biliary  secretion  is  present  as 
early  as  the  third  month  of  fcetil  life  (Zweifel).  Bilo  aasista  in  the  diges- 
tioD  and  absorption  of  futs,  us  has  already  been  mentioned.  In  addition 
it  is  a  stimulus  to  peristalsis,  and  in  this  way  aids  in  the  absorption  of  all 
kinds  of  food.  Its  antiseptic  effect  is  very  doubtful.  It  has  a  feeble 
diastatic  action  upon  starch.  The  greater  part  of  the  bile  is  reabsorbed 
from  the  intestine. 

Milk  sugar  is  changed  into  galactose  (Biedert),  cane  sugar  into  dex- 
trow  and  levulose,  all  three  being  closely  allied  substances.  Through 
what  agency  these  changes  are  accomplished  is  not  now  positively  known, 
but  it  is  probably  the  pancreatic  juice. 

The  action  of  the  intestinal  juice  is  not  perfectly  understood ;  its  chief 
function  is  thought  to  be  diastatic.  It  is  alkaline  in  reaction,  and  prob- 
ably facilitates  the  action  of  the  trypsin,  the  diastatic  ferment,  and  the 
absorption  of  fats. 

Abforpiion. — From  the  stomach,  absorption  of  water,  salts,  sugar,  and 
peptones  may  take  place  directly  into  the  blood.  From  the  small  intestine, 
in  addition  to  the  above  elements,  fat  is  absorbed  especially  by  the  villi. 
Absorption  is  less  active  than  secretion  in  the  small  intestine,  except  in 
the  dnodenam.  It  is  accomplished  through  the  agency  of  the  villi  and 
the  simple  follicles  of  the  mucous  membrane.  It  is  perhaps  partly  by 
filtration  and  endosmosis,  but  chiefly  through  the  activity  of  the  epithelial 
oella  themaelvei  (Uoppe-Seylor,  Haidenhain).     Absorption  from  the  large 
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intestine  is  quite  imperfect.  There  are  no  villi,  and  hence  fat  absorption 
is  yery  slight.  Sugar,  salts,  and  peptones,  however,  may  be  absorbed  with 
moderate  facility.  Since  there  is  little  or  no  digestive  activity  in  the 
large  intestine,  if  this  is  used  as  a  means  of  nutrition,  the  food  must  be 
given  in  a  condition  in  which  it  is  ready  for  absorption. 

Even  in  healthy  nursing  infants  complete  absorption  is  possible  only 
in  the  case  of  milk  sugar.  From  two  to  five  per  cent  of  the  proteids  and 
fats  taken  pass  through  the  intestinal  canal.  In  infants  taking  cow's 
milk  the  fat-residue  is  from  one  to  three  per  cent  greater  than  in  those 
who  are  breast-fed  (Uffelmann).  Even  when  the  amount  of  fat  given  is 
considerably  greater  than  that  usually  present  in  cow's  milk,  it  may  be 
almost  entirely  absorbed.  In  infants  taking  cow's  milk  the  proteid  resi- 
due is  relatively  much  greater  than  that  of  the  fat. 

In  cases  of  indigestion  the  increase  in  the  food-residue  in  most  cases 
is  first  in  the  proteids,  next  in  the  fat,  and  least  in  the  sugar.  In  some 
of  the  chronic  cases  the  principal  increase  may  be  in  the  fat. 

Intestinal  Bacteria. — For  the  fundamental  work  upon  this  subject  we 
arc  indebted  to  the  researches  of  Escherich.  Bacteria  are  absent  from 
the  entire  gastro-entcric  tract  at  birth.  They  quickly  enter  by  the  mouth, 
and  by  the  end  of  twenty-four  hours  they  are  usually  found  in  all  parts  of 
the  intestinal  tract.  The  meconium-bacteria  are  derived  from  the  in- 
spired air,  and  hence  vary  somewhat  with  surroundings.  As  soon  as  the 
ingestion  of  milk  begins  these  varieties  are  displaced,  and  throughout  the 
period  in  which  the  infant  has  this  food  exclusively,  there  have  been 
found  in  healthy  conditions  but  two  varieties  which  are  constantly  pres- 
ent. These  are  the  bacterium  lactis  aerogenes  and  the  bacterium  coli 
commune.  The  first  is  found  most  abundantly  in  the  upper  part  of  the 
small  intestine,  diminishing  as  we  descend,  in  small  numbers  only  in  the 
colon,  and  usually  none  are  in  the  fa?ces.  It  seems  to  require  for  its 
growth  the  presence  of  milk  sugar,  hence  its  absence  from  that  part  of 
the  intestine  where  milk  sugar  is  not  found.  Milk  sugar  is  decomposed 
by  it  with  the  formation  of  lactic  acid  (acetic,  according  to  Baginsky), 
carbon  dioxide,  hydrogen,  and  methane.  This  action  is  not  hindered  by 
the  bile.  The  b.  laciis  has  no  action  of  importance  on  either  the  fat  or 
casein  of  the  milk. 

The  b.  coli  commune  is  found  in  but  small  numbers  in  the  upper 
small  intostino,  becoming  more  abundant  as  we  descend.  In  the  colon 
and  in  the  fiecos  it  is  present  in  immense  numbers,  and  in  the  faeces  is 
sometimes  almost  the  only  variety.  The  activity  of  the  b,  coli  commune 
apparently  begins  where  that  of  the  b.  lactis  ends,  viz.,  in  the  lower  part 
of  the  small  intestine.  It  does  not  seem  to  depend  for  its  growth  upon 
any  part  of  the  food,  but  upon  the  intestinal  secretions.  A  change  from 
a  milk  diet  to  a  mixed  diet  at  meat  and  farinaceous  food,  produces  a  con- 
stant change  in  the  bacteria  of  the  intestine.    The  b,  lactis  disappears; 
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the  6.  coU  commune,  liowovcr,  continues  to  He  found  as  the  principal 
form  in  the  colon. 

Reganiing  the  action  of  Uieso  ImctiTia  liut  little  is  as  yet  known. 
The  6.  /oc/w  is  Wiovod  not  to  bo  pathogenic.  There  seems  to  be  abun- 
dant evidence  to  sliow  that  the  b.  coli  commune,  though  not  ordinarily 
pathogenic,  may  under  a  great  many  conditions  Iwcome  so. 

Faeces. — Tlie  first  dlscliarges  after  birth  are  called  meconium;  this  is 
of  a  dark  browuish-greeu  colour,  seini-soli<l,  and  uiiually  passed  from 
four  to  six  times  daily  during  the  first  two  or  three  days.  On  the  third 
day  the  stools  begin  to  change  in  character,  and  by  the  fourth  or  (ifth 
day  they  have  usually  a88utmN]  the  appt^arance  of  healthy  milk-fieces. 
Under  many  abnormal  conditions  the  etooU  may  continue  to  have  the 
character  of  meconium  for  a  week  or  more.  The  composition  of  meco- 
nium is  intestinal  mucua,  bile,  the  vernix  caseosa,  epithelial  cells  from 
the  epidermis,  hairs,  fat-glolmles,  and  cholesterin  cnt'stals.  For  its  for- 
mation there  are  necessary  the  secretiotw  of  the  intestine  and  the  liver 
and  the  swallowing  of  a  considerable  amount  of  amniotic  fluid. 

MUk-'ffrrrs. — The  normal  amount  of  fieces  discharged  daily  by  a 
healtliy  nursing  infant  is  from  two  to  three  ounces.  Such  stools  have  the 
colour  of  the  yolk  of  egg.  They  are  smooth,  homogeneous,  of  a  soft,  but- 
ter-like consistency,  with  an  acid  reaction,  and  a  slightly  acid  but  not 
unpjeasant  fKlour.  The  reaction  is  due  to  the  presence  of  fatty  acids 
or  lactic  acid.  The  colour  depends  upon  bilirubin.  The  stools  of  an 
infant  fed  xipon  properly  modified  cow's  milk  may  in  conditions  of 
p<'rfecl  digestion  differ  in  no  r(v;j>cct  from  those  descril>e<I;  they  are, 
however,  usually  firmer,  of  a  paler  yellow  colour,  and  may  bo  neutral 
or  even  alkaline  in  reaction,  depending  upon  the  decomposition  of  ca'^ein. 
The  principal  difTcrences  (h-jH'ml  chiefly  upon  the  presence  of  uuab- 
8orbed  casein. 

The  only  gases  present  are  hydrogen  and  carbon  dioxide  (Escherich). 
Sulphuretted  hydr<tgen  and  marsh  gas,  to  which  the  odour  of  adult  st<x)l8 
is  largely  due.  are  not  present.  The  following  is  the  chemical  composi- 
tion as  given  by  Wegscheider : 

Water. 85.13 

SoUUsjf^^"^ ''l]\\ 14.87 

i  inorganic i .  lo  1  

100.00 


The  proteids  of  breast-milk  are  almost  entirely  absorbed.  According 
to  TfTeliuann,  they  form  but  1.5  per  cent  of  the  dry  residue  of  the  fivcc-s. 
The  stools  of  infants  fe«i  upon  cow*«  milk  are  usually  larger,  and  gener- 
contain  casein.  If  the  percentage  of  casein  in  the  milk  as  fed  is  ex- 
ive,  it  may  l>e  present  in  the  fflpces  in  large  amount,  the  stools  then 
of  a  pale-yellow  or  white  colour,  quite  dry,  often  formed,  and  with 
an  odour  sometimes  cheesy,  at  other  times  foid. 
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Fat  is  always  present,  and  forma,  according  to  Wegscheider  and  Uffel- 
luann,  from  9  to  25  per  cent  of  the  dry  residue  of  milk  faeces.  According 
to  Tschernoff  and  some  other  recent  observers,  the  projx)rtion  ia  as  high 
OS  28  to  35  per  cent.  It  is  present  as  neutral  fat,  fatty  acids,  and  soaps. 
Sugar  is  not  found,  but  its  derivative,  lactic  acid,  may  be  present  in  a 
small  amount.  Inorganic  salts  form  about  8  per  cent  of  the  dry  residue. 
They  are  chiefly  the  salts  of  lime.  Of  the  biliary'  elements  there  are  hy- 
drobilirubin,  unchanged  bilirubin,  and  cholesterin  in  considerable  amount. 
The  presence  of  biliary  acids  is  doubtful.  Mucus  is  always  present  in 
considerable  quantity ;  also  columnar  intestinal  epithelium.  Leucin,  tyro- 
sin,  and  other  products  of  albuminous  dc^composition — phenol  and  skatol 
— are  al:»sent ;  indol  is  rarely  found   (UiTelmann). 

Microscopically  there  are  seen  epithelial  cells,  chiefly  of  the  columnar 
variety,  a  few  round  cells,  mucous  corpuscles,  fat-globules  and  CTystals  of 
fatty  acids,  cholesterin,  mucin,  protein  substance,  crystalline  inorganic 
salts,  sometimes  bilirubin  in  crystals,  yeast  fungi,  and  bacteria  in  im- 
mense numbers. 

If  the  infant  is  taking  a  food  containing  starch,  this  will  appear  to  a 
greater  or  less  extent  in  the  stools,  a  larger  amount  in  the  case  of  very 
young  infants.  Starch  is  recognised  by  the  blue  reaction  with  iodine, 
or  the  violet  reaction  if  the  starch  has  been  converted  into  dextrine,  as  is 
often  the  case.     Starch  granules  may  be  seen  under  the  micro8cof>e. 

The  number  of  stools  during  the  first  two  weeks  is  from  three  to  aix 
daily.  After  the  first  month  two  str»ls  a  day  are  the  average;  many 
infants  have  three,  many  others  l)ut  one. 

As  soon  as  an  infant  is  put  upon  a  mixed  diet,  the  peculiar  charac- 
ters of  the  stools  cease,  and  they  come  to  resemble  more  closely  those 
of  the  adult,  though  remaining  softer  throughout  infancy.  Tliey  be- 
come darker  in  colour  and  assume  the  adult  odour,  while  retaining  their 
acid  reaction.  The  bacteria,  while  still  in  great  numbers,  are  more 
varied  than  are  met  with  in  milk-faeces. 
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The  stomach  is  sometimes  in  the  thoracic  cavity  in  cases  of  diaphrag- 
matic hernia.  It  may  be  found  in  a  vertical  (foetal)  position,  Tarioufily 
adherent  to  the  colon  and  small  intestine.  Malformations  are  much  less 
frequent  than  those  of  other  parts  of  the  alimentary  tract.  There  may 
be  atresia  or  stenosis  at  either  orifice,  and  very  rarely  a  constriction  is 
found  near  the  middle  of  the  organ,  dividing  it  into  compartments.  The 
symptoms  of  atresia  at  either  oriilce  are  persistent  vomiting,  and  death 
in  a  few  days  from  inanition. 
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It  ia  only  during  the  last  few  years  that  this  condition  has  been 
generally  recognhsed.  Although  many  cases  have  been  reported  and  the 
clinical  picture  and  tlie  patliological  anatomy  are  now  clearly  under- 
stood, there  is  still  considerable  diversity  of  opinion  in  regard  to  many 
points  in  the  pathogenesis  and  treatment. 

Males  are  undoubtetlly  more  often  affected  than  females.  Of  68 
re|>orted  cases,  55  were  in  boys  and  13  in  girls.  In  several  instances 
two  children  in  one  family  have  suffered  from  this  condition.  The  fam- 
ily history  bears  in  no  way  u^wn  the  disease;  and  that  a  great  majority 
of  reported  cases  have  been  in  breast-fed  infants,  is  probably  not  sig- 
nificant 

The  view  of  pathology  most  widely  accepted  is  that  there  are  two 
factors  present;  (1)  hypertrophic,  an  abnormal  development  of  the 
pylorus,  especially  its  transverse  muscular  fibres,  a  congenital  condition; 
(2)  spasmodic,  consisting  of  a  contraction  of  these  increased  fibres.  The 
two  elements  are  associated  in  varying  degrees;  in  some  cases  the  hyper- 
trophic, in  others  the  spasmodic,  predominates. 

The  reason  why  vomiting  and  other  symptoras  may  l)e  delayed  for 
several  weeks  appears  to  be  that  the  motor  power  of  the  stomach  may  be 
for  a  time  sullicieut  to  force  the  food  through  the  narrowed  orifice.  The 
additional  spasm  at  this  time  may  be  in^^ignifioant.  It  is.  however,  after 
the  stomach  loses  its  reserve  power  that  the  signs  of  insufficiency  present 
Ihemselves.  Recovery  may  si  ill  take  place  by  the  stomach  regaining  its 
compensation,  and  the  pylorus  losing  its  spasmodic  contraction.  That 
such  a  thing  actually  does  occur  is  shown  by  the  occasional  finding  at 
autopsies  U[K)n  older  chihlren  or  adults  of  non-inflammatory  constriction 
of  the  pylorus.  Recoveries  without  operation  have  been  reported  by  Heub- 
ner,  Ibrahim,  and  others,  even  after  all  the  typical  symptoms  were  present 

Another  theory  advocated  by  Thomson  (Edinburgh)  is  that  the  h)-per- 
Irophy  is  a  secondary  condition  brought  about  by  a  primary  spasm  of 
the  pylorus.  Were  this  so  we  would  not  expect  such  an  increase  of  the 
connective-tiasue,  submucosa  and  mucosa,  as  is  often  found.  Further- 
more, when  symptoras  have  existed  from  birth  the  time  seems  ti>o  short 
for  the  development  of  such  an  enormous  hypertrophy  as  is  present. 
The  same  may  also  be- said  of  cases  with  symptoms  coming  on  later,  but 
acutely.  On  this  account  Thomson  was  obliged  to  assume  that  the  spasm 
began  in  intra-uterine  life. 

Lesiona. — Uniform  pathological  changes  have  been  found  at  autopsy 
in  all  cascfi  which  gave  typical  symptoras  during  life. 

The  pylorus  is  elongated,  greatly  thickened,  being  often  as  hard  as 
cartilage,  and  projects  into  the  duodenum  like  a  cervix  uterL    On  section 
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the  orifice  is  seen  to  be  much  diminished  in  diameter,  but  what  is  espe- 
cially striking  is  the  great  thickness  of  the  wall  of  the  pylorus.  It  is 
often  one-fifth  of  an  inch  (5  mm.)  or  more  in  thickne^,  and  of  this 
fully  two-thirds  is  in  the  muscular  layer.  Thick  folds  of  mucous  mem- 
brane may  diminish  the  lumen  still  further.  There  may  be  hypertrophy 
of  the  wall  of  the  whole  stomach;  and  while  the  organ  may  be  much 
dilated,  it  is  often  smaller  than  usual.  Earely  there  may  be  a  dilatation 
of  the  lower  end  of  the  oesophagus. 

Microscopically  the  most  marked  change  is  the  great  increase  in 
thickness  of  the  circular  muscular  layer,  but  there  may  be  also  an 
increase  in  the  longitudinal  muscle  and  in  the  connective-tissue  of  the 
submucosa. 

Symptoms. — The  symptoms  may  appear  in  the  first  days  of  life.  It 
is,  however,  more  common  and  more  striking  for  a  period  of  comparative 
or  absolute  good  health  with  gain  in  weight  and  good  digestion  to  con- 
tinue for  several  days  or  even  weeks  before  the  most  important  symp- 
tom begins. 

The  essential  symptom  is  vomiting.  At  first  there  is  nothing 
characteristic  about  it,  but  it  soon  becomes  more  persistent  than  is 
present  in  any  other  condition.  It  resists  all  measures  which  xmder 
other  conditions  usually  bring  relief.  Vomiting  may  come  on  directly 
after  food  is  taken  or  it  may  bo  delayed  for  an  hour  or  more.  In  some 
severe  cases  almost  all  the  food  taken  is  vomited,  in  others  only  a  por- 
tion of  it.  It  may  happen,  especially  after  considerable  dilatation  has 
taken  place,  that  the  vomiting  occurs  at  much  longer  intervals,  possibly 
only  once  a  day,  but  the  child  may  then  reject  the  greater  part  of  what 
has  been  taken  for  the  previous  twenty-four  hours. 

There  need  be  no  exciting  cause  for  the  vomiting.  It  sometimes  takes 
place  when  the  child  is  absolutely  quiet,  even  asleep.  The  vomited  mat- 
ters consist  of  food,  the  appearance  of  which  is  modified  by  the  length 
of  time  it  has  remained  in  the  stomach;  there  is  usually  mucus,  the 
amount  dcpendiufr  largely  upon  the  duration  of  the  condition;  there 
may  bo  small  clots  or  streaks  of  blood  from  hientorrhagic  erosions  caused 
by  the  excessive  contractions  of  the  stomach.  Bile  is  not  present.  There 
is  a  motor  insuffioionoy  of  a  very  marked  degree,  so  that  after  five  or 
six  or  even  ten  hours  of  fasting,  food  may  be  removed  from  the  stomach 
by  lavage. 

Xoxt  to  vomiting  the  most  constant  symptom  is  the  progressive  and 
often  rapid  loss  of  weight.  At  the  end  of  two  or  three  months  the  child 
may  weigh  a  pound  or  two  less  than  at  birth.  There  are  present  all  the 
evidences  of  malnutrition  or  even  marasmus. 

The  urine  is  scanty,  of  high  s])ecific  gravity,  and  deposits  a  heavy 
sediment  of  urates  upon  the  napkins.  If  all  the  food  is  rejected  there  is 
absolute  constipation ;  when  some  food  passes  the  pylorus,  the  stools  may 
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^jgnen.  but  more  often  are  brown  and  vory  hnnl.  The  condition  is  not 
•ccompauit'd  by  fwer. 

On  an  oxaniination  of  the  infant's  alxlomcn  one  is  struck  by  the 
prominent  appoarance  of  the  epi^^rastrium  as  compared  with  the  retracted 
and  suukfii  jxirdoii  l>elow  the  umbilicutt.  Especially  is  tliis  the  case  if 
emaciation  is  extreme. 

A  very  striking  symptom  is  the  poristaHic  waves.  These  are  nsually 
present  after  food  has  W\ni  iiikciu  hut  may  Ihj  seen  at  ahnost  any  liiiie 
and  may  sometimes  be  induced  by  tapping  or  niblnng  the  epigastrium. 
They  pass  from  left  to  right  across  the  epigastrium  und  only  for  a  short 
distance  beyond  the  median  line.  They  can  luirdly  bf  mistaken.  These 
waves  are  not  diagnostic,  as  they  nmy  be  seen  in  other  conditions  and 
are  sometuues  wanting  in  hypertrophic  stenosis. 

Ibrahim  describes  a  tonic  contraction  of  the  stomach  that  he  has 
observed,  the  contraction  lasting  as  long  as  fifteen  seconds;  the  outline 
of  the  whole  stomach  could  be  seen  and  the  greater  curvature  distinctly 
felt.  The  ingestion  of  food  is  sometimes  followed  by  signs  of  pain. 
After  a  few  innuthfuls  have  been  taken  eagerly,  the  infant  can  with 
ditHculty  be  induced  to  take  more. 

Visible  peristalsis  may  occur,  however,  without  any  direct  evidence 
of  pain.  In  about  one-fourth  of  the  cases  a  pyloric  tumour  is  present, 
situated  slightly  to  the  right  of  the  mwlian  line;  but  usually  this  is  ob- 
Bcured  by  the  position  of  the  liver.  The  tumour  is  movable,  quite  hard, 
al)out  the  diameter  of  the  little  finger,  and  feels  not  unlike  a  large  lymph 
gland.    The  absence  of  such  a  tumour  i^  of  no  importance  in  diagnosis. 

Concerning  the  usual  course  of  the  disease  there  is  yet  considerable 
difference  of  opinion.  It  is  difficult  to  believe  that  most  of  these  patients 
go  on  to  recovery;  yet  many  excellent  observen*,  Heubner  among  them, 
insist  that  the  vast  majority  recover  completely,  even  after  having  ex- 
hibited the  cliaracteristic  symptoms.  In  such  cases  it  is  stated  that  the 
vomiting  grows  less  and  less  and  finally  ceases,  with  an  improvement  in 
all  the  other  symptoms;  the  peristaltic  waves  are  usually  the  last  evi- 
dences to  disappear;  these  may  be  seen  weeks  and  even  months  after  all 
vomiting  has  ceased. 

The  more  common  belief  is  that  unless  relieved  the  cases  usually 
grow  slowly  or  rapidly  worse,  with  progressive  loss  of  weight  and 
strength,  with  death  in  a  state  of  extreme  marasmus,  the  vomiting  per- 
sisting until  the  end. 

Treatment. — Since  it  is  impossible  to  make  a  correct  diagnoeis  until 
the  patient  has  been  observed  for  some  time,  the  early  treatment  ia  that 
of  persistent  vomiting — stomach  washing  and  the  most  careful  attention 
to  feeding.  Saline  enemata  should  be  given  regularly  to  furnish  the  fluid 
required  by  the  body  and  occasionally  to  cleanse  the  intestine.  Nutritive 
memata  are  of  no  value  for  prolonged  use. 
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After  a  positive  dia^osis  has  been  made  the  (juestion  of  operation 
must  Jw  cnnsidcretl.  It  is  held  t)y  many  that  operation  is  absolutely 
contra-in<Heated  on  account  of  its  great  attendant  dangers,  and  a»  most 
cases  recover  without  it.  General  experience,  however,  is  opposed  to  this 
view.  If  carefwl  and  inlelli^'eut  Iri-ahiieut  produ^-ey  no  improvement, 
and  vomiting  continues  until  life  is  threatened,  surgerj'  holds  out  some 
hojK*  of  relief,  thouf?h  a  slender  one.  Oases  apparently  hopeless  have  l)een 
resciM'd  by  op^Tatiou.  The  greatest  jud^'iiient  is  necessary  not  to  continue 
the  expectant  treatment  too  long,  and  thus  allow  the  child  to  become  so 
wasted  and  exhausted  that  operation  is  inadmissible.  About  one  fourth 
of  tiic  eases  operated  on  thus  far  have  recovered. 

Of  the  various  operations  employed,  pyloroplasty  and  anterior  gastro- 
enterostomy seem  to  be  the  best  on  account  of  the  small  incision  neces- 
aary,  and  the  rapidity  ji'ith  which  they  may  he  done.  Stiles  (Olasgow) 
states  that  after  anterior  gastro-enterostomy  the  feeding  is  much  simpler 
than  after  any  other  method  of  treatment.* 


VOMITING. 

Vomiting  is  one  of  the  most  fro<iuent  symptoms  of  disease  in  in- 
fants and  young  children,  and  occurs  from  a  wide  variety  of  ciiuses. 
In  disorders  of  digestion  it  is  The  one  particular  symptom  which  points 
to  the  stomach  as  the  seat  of  disease.  At  the  same  time,  it  is  one  of 
the  tiKKst  .dillicult  symptoms  to  control.  From  both  a  diagnostic  and 
therapeutic  standpoint,  therefore,  it  is  important  that  the  signiiicance  of 
vomiting  should  lie  appreeiated. 

The  physician  must  liuve  in  mind  hoili  its  common  and  its  un- 
common causes.  Vomiting  takes  place  with  great  facility  in  young 
infants  even  from  slight  causes,  owing  to  the  position  and  shape  of 
the  stonmch. 

1.  Vomiting  from  overfilling  of  the  stomach. — Tliis  is  often  seen  in 
nursing  infants,  and  there  may  be  no  other  symplom  of  disease.  It  is 
characterizwl  by  the  fact  that  it  comes  within  a  few  minutes  after  nurs- 
ing, that  it  is  easy  and  without  effort^  and  that  the  food  is  bat  little 
changed.  It  may  be  excited  by  moving  the  child  or  making  undue  pres- 
sure u|»on  the  stomach.  It  often  comes  with  eructations  of  gas  or  air 
which  has  been  swallowed. 

Vomiting  from  overdistention  may  be  regarded  as  a  safety-valve, 
and  requires  no  treatment  except  to  diminish  the  quantity  of  food. 


*  For  recent  lUeratuns  see  Ibrahim's  monograph,  Karger,  Berlin,  1006:  Wachen- 
Iteitn,  Amer.  Joar.  of  the  M«d.  Sciences,  April,  1905;  and  for  references  to 
treated  stirffically — Slmw  and  Elling.  Archives  of  Poxliatrics.  Dcoember.  1904. 
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3.  VoniitiDg  is  almost  invariably  pT^sent  in  emsea  of  memU  §msine  ■»- 
digestion^  whether  there  is  inflammation  of  the  Btomftch  or  Dol,  It  does 
not  usually  come  immediately  after  feeding,  and  it  may  be  delayed  for 
several  hours.  It  is  often  preceded  by  fever  and  by  maricrd  praetiatiai^ 
which  in  young  infants  mar  approach  collapse.  It  may  eeue  wlieii  the 
contents  of  the  stomach  have  been  expelled,  but  often  mocos^  renam, 
and,  in  severe  cases,  bile,  may  be  vomited  for  i«ome  time  aftenrard.  In 
these  cases  vomiting  is  due  to  the  irritation  of  tradigeated  food,  and  to 
the  exaggerated  reflex  irritability  of  the  stomach  from  congestion  of  the 
mucous  membrane. 

3.  In  acute  intestinal  ohsiruciion  vomiting  is  rarely  afaaent,  and  in 
most  cases  it  is  persistent.  In  the  newly  bom,  persistent  vomiting  is 
almost  invariably  dependent  upon  congenital  obstruction  of  the  intes- 
tine, which  is  most  frequently  in  the  duodenum.  In  malformations  of 
the  colon  and  rectum  it  is  less  constant  and  appears  later.  In  intnastis- 
ception,  vomiting  is  forcible,  immediately  excited  by  the  taking  of  food, 
and  is  at  first  bilious,  but  later  may  become  fecaL  Tlie  vomiting  in  in- 
testinal obstruction  is  associated  with  general  symptoms  of  marked  pros- 
tration, and  usually  with  obstipation. 

4.  Vomiting  is  a  frequent  and  almost  a  constant  symptom  of  general 
peritonitis.  It  is  then  associated  with  abdominal  distention,  tenderness, 
and  fever. 

5.  In  certain  nervous  diseases,  especially  tomonr  of  the  brain  and 
acute  meningitis  whether  simple  or  tuberculouR,  vomiting  is  very  com- 
mon. In  tumour  it  may  be  the  earliest^  and  for  some  time  the  only 
marked  symptom.  In  several  caaca  I  have  observed,  exactly  the  same 
type  of  vomiting  was  present.  It  occurred  only  in  the  morning,  some- 
times liefore  breakfast,  sometimes  suddenly  during  the  meal,  and  was 
repeated  every  few  days.  Cerebral  vomiting  is  usually  forcible  or  pro- 
jectile. It  may  have  no  relation  to  meals.  The  vomited  matters  are  not 
characteristic,  and  the  tongue  may  be  clean.  Headache,  dulncKs,  slight 
fever,  constipation,  and  irregular  pulse  and  respiration  are  usually  pres- 
ent sooner  or  later. 

6.  In  infants,  and  less  frequently  in  older  children,  vomiting  is  one 
of  the  usual  symptoms  to  mark  the  onset  of  acute  infectious  di^eaiteif, 
especially  the  beginning  of  scarlet  fever,  pneumonia,  and  maloria.  In 
these  cases  vomiting  may  he  due  simply  to  the  arrest  of  digestion,  or  to 
the  effect  of  the  poison  upon  the  nerve  centres. 

7.  An  accumulation  in  the  blood  of  various  toxic  materials  may  pro- 
voke vomiting;  the  most  frequent  example  is  ursemia.  In  cyclic  vomit- 
ing it  is  quite  probable  that  the  cause  is  the  accumulation  of  some  toxic 
agent  in  the  blood.  The  aljs<jrption  of  ptomaines  and  other  poisons 
taken  in  with  milk  or  other  food,  or  developed  in  the  gastro-enteric  tract, 
may  excite  vomiting.     In  some  of  these  conditions  it  is  possible  that 
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the  vomiting  may  be  eliminative — an  effort  on  the  part  of  Nature 
to  get  rid  of  the  tozic  materials.  The  cases  dependent  upon  renal 
disease  are  discovered  by  frequent  and  careful  examination  of  the 
urine.  The  other  forms  are  often  exceedingly  obscure,  and  recognised 
only  by  the  exclusion  of  all  other  frequent  and  infrequent  causes  of 
vomiting. 

8.  Vomiting  may  be  reflex  from  irritation  in  the  pharynx.  This  is 
frequent  in  young  infants,  who  may  induce  vomiting  by  stufiSng  the 
fingers  into  the  mouth.  In  certain  cases  the  irritation  from  worms  in 
the  intestinal  tract  may  cause  vomiting,  and  it  is  possible  that  even  den- 
tition may  produce  it. 

9.  Hahit  is  a  frequent  cause  in  cases  of  chronic  vomiting.  I -have 
seen  a  child  who  had  the  power  of  vomiting  at  will  anything  in  the  nature 
of  food  which  he  did  not  like,  yet  whose  stomach  at  the  same  time  would 
bear  large  doses  of  quinine,  to  which  he  had  no  aversion,  without  the 
sb'ghtest  disturbance.  In  young  infants  a  habit  of  regurgitating  the 
food  may  be  acquired,  so  that  this  takes  place  more  or  less  during  the 
process  of  digestion  after  every  meal.  This  is  sometimes  preceded  by  a 
movement  of  the  mouth  and  fauces  resembling  swallowing,  until  finally 
the  milk  appears  in  the  mouth.  Habit  is  a  potent  cause  in  continuing 
vomiting  where  it  has  occurred  frequently.  In  children  who  have  this 
habit  the  most  trivial  cause  will  provoke  it.  It  may  be  present  without 
any  other  sign  of  gastric  disease,  and  appears  simply  to  depend  upon 
exaggerated  reflex  irritability  of  the  organ.  I  have  seen  a  number  of  chil- 
dren who  up  to  the  third  or  fourth  year  objected  so  strenuously  to  taking 
solid  food  that  they  would  immediately  vomit  it,  no  matter  of  what 
variety  or  in  how  small  a  quantity,  although  fluids  were  taken  and 
digested  without  the  slightest  difiBculty. 

10.  Chronic  vomiting  may  depend  upon  habit,  as  just  described,  or 
upon  chronic  indigestion;  or  it  may  be  associated  with  chronic  pulmonary 
disease — vomiting  here  being  excited  by  the  attacks  of  cough,  at  first  only 
w^hen  the  paroxysms  are  severe,  and  later  even  when  they  are  slight.  In 
chronic  indigestion  the  vomited  matters  are  always  characteristic,  they 
have  a  distinct  relation  to  meals,  and  they  are  accompanied  by  other 
symptoms  of  deranged  nutrition. 

The  diagnosis  of  a  case  in  which  vomiting  is  the  chief  symptom 
may  be  difficult.  The  first  important  distinction  to  be  made  is  be- 
tween cases  in  which  the  vomiting  is  of  gastric  origin,  and  those  in 
which  it  depends  upon  other  causes,  like  intestinal  obstruction,  cerebral 
disease,  toxic  conditions,  etc.  It  is  only  by  a  careful  consideration 
of  the  other  symptoms  associated  that  an  accurate  diagnosis  can  be 
reached. 

The  treatment  of  vomiting  is  the  treatment  of  the  cause  upon  which 
it  depends. 
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TIhh  is  not  an  infrfH|Uont  disease;  it  has,  however,  as  yot  attracted 
but  little  attention  oxcept  in  this  country.  Although  the  clinical  pic- 
tiire  is  a  very  clear  and  definite  one,  its  exact  pathology  is  undetermined. 
It  has  also  boon  described  under  the  names  of  periodica!  voniiting^,  recur- 
rent vomiting,  and  a  gastric  neurosis.  It  is  characterized  by  periodical 
attacks  of  vomiting,  which  recur  at  regular  or  irregular  intervals  of 
weeks  or  months,  apparently  without  any  adequate  exciting  cause.  The 
usual  duration  of  the  attacks  is  two  or  three  days,  during  which  all  at- 
tempts to  control  (he  vomiting  are  usually  without  avail,  but  at  the  end 
of  this  time  it  generally  ceases  spontaneously. 

Etiology. — The  first  attacks  are  usually  seen  between  the  ages  of 
two  and  four  years,  but  they  may  date  Imek  to  infancy.  The  two  sexes 
seem  to  be  almost  eijually  liable.  A  few  of  the  patients  are  strong  chil- 
dren, but  the  great  majority  are  rather  delicate  and  of  a  highly  nervous 
temperament.  The  casea  are  seen  ehielly  iu  private  [iractice,  often  oc- 
curring among  those  who  have  the  best  surroundings.  In  most  cases  the 
antecedents  of  patients  are  of  the  neurotic  type,  and  in  the  family  of 
some  there  is  a  marked  tendency  to  gouty  manifestations.  The  attacks 
are  not  trawable  to  distinct  or  iingrant  errors  in  diet,  and  yet  the  habit- 
ual diet  seems  to  bear  some  relation  to  the  disease.  In  my  own  cases  I 
have  most  frequently  found  the  diet  to  be  excessive  in  carbohydrates, 
particularly  in  the  amount  of  oatmeal  and  potato.  The  exciting  cause  is 
often  a  nervous  one — great  fatigue  or  unusual  excitement,  sometimes  a 
railroad  journey  or  a  child's  party;  in  many  instances  it  seems  to  be 
induced  by  some  minor  illness  having  no  relation  to  the  digestive  tract, 
such  as  an  attack  of  tonsillitis  or  bronchitis. 

Ssrmptoms. — The  clinical  picture  presented  by  these  cases  is  very 
characteristic,  and  is  well  illustrated  by  the  history  of  the  following  case: 

The  patient  was  a  well-nourished  hoy  of  six  years  when  he  first  came 
under  treatment.  He  belonged  to  a  neurotic  family,  and  the  attacks 
dated  back  to  infancy.  From  this  time  they  had  recurred  usually  at  in- 
ter%"als  of  a  few  months;  occasionally  five  or  six  months  would  pass  with- 
out one.  The  symptoms  in  all  the  attacks  were  similar  in  kind,  differ- 
ing only  in  degree.  They  were  preceded  by  a  prodromal  period  lasting 
from  twelve  to  twenty-four  hours,  marked  by  languor,  dulness,  dark 
rings  nnder  the  eyes,  loss  of  appetite,  and  a  general  sense  of  discomfort 
in  the  epigastrium.  At  this  time  the  temperature  was  generally  slightly 
elevated.  The  vomiting  then  began  suddenly.  It  was  attended  with 
great  retching  and  distress;  it  was  often  repeate<l  every  half-hour  or 
hour  for  two  days.  On  one  occasion  it  occurred  seventeen  times  in  a 
single  night.  Vomiting  was  immediately  excited  by  the  taking  of  any 
food  or  driok,  but  it  occurred  when  nothing  was  taken.    The  vomited 
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matters  cor^iisted  of  frothy  mucus  and  serum,  frequently  streaked  with 
])1™h1,  apparently  from  the  violence  of  the  emesis.  The  reaction  was 
very  strongly  acid ;  sonietimes  there  was  bilious  vomiting.  The  tem- 
[>erature  usually  fell  to  al>out  100°  F.  when  the  vomiting  !)egan,  and 
t!ontinued  at  or  Iwlow  this  point  throughout  the  attack.  By  the  end  of 
tho  second  day  ttie  exhaustion  was  very  marked — &o  severe,  in  fact,  as 
apparently  to  threaten  life. 

Tlie  ehild  lay  in  a  semi-stupor,  with  eyes  half  open,  lips  and  tongue 
dry,  rousing  at  times  to  heg  for  water.  The  pulj^c  was  rapid  and  weak, 
and  sometimes  slightly  irregular.  There  was  no  distention  of  the  abdo- 
men; it  was  usually  flattened.  By  the  third  day  the  vomiting  became 
lesa  fretpicnt  and  then  eeuswl  entirely.  Convalescence  was  rapid,  and 
by  the  end  of  the  week  the  Iwy  was  almost  as  well  a.s  usual.  The  attacks 
continued  to  recur  at  gradually  lengthening  intervals  until  they  finally 
cease*!  aJlogether  at  about  the  twelfth  year. 

Over  forty  of  these  cases  have  come  under  my  observation,  and  in 
many  of  tliem  I  have  had  an  opportunity  to  witness  several  attacks.  The 
usual  duration  is  one  to  three  days.  In  one  jiatient  they  lasted  rcgiilarly 
for  Hve  days.  Occasionally  a  severe  attack  will  last  a  week.  The  average 
nuu»lxfr  of  attacks  is  three  or  four  a  year. 

IVodromal  symptoms  are  present  in  most  of  them — headache,  gen- 
eral languor,  coate<l  t^ingue,  aud  anorexia  are  the  most  frequent ;  in 
some  there  is  marked  constipation,  with  a  history  of  very  white  stools 
for  some  time.  The  tongue  is  usually  coated  at  the  licginning  of  an 
attack,  and  at  its  height  it  is  often  dry  and  brown.  The  abdomeji  seems 
omi>ty  and  its  walls  sunken;  j)ain  and  tenderness  are  both  rare.  The 
bowels  are  constipated  and  move  only  by  artificial  means,  and  even  then 
not  freely. 

There  is,  as  a  rule,  no  desire  for  food,  but  the  continual  cry  is 
for  water  to  quench  the  constant,  burning  thirst.  The  pulse  after  the 
second  day  becomes  rapid,  soft,  and  often  somewhat  irregular.  The 
respiration  is  shallow,  and  at  times  this  also  may  be  irregular.  The 
temperature  is  seldom  over  100.5°  F,,  a  point  of  much  diagnostic  value. 
The  patients  are  dull,  apathetic,  and  usually  wish  to  be  left  alone.  Head- 
ache is  very  common. 

The  disposition  to  vomit  is  sometimes  so  great  that  patients  are 
afraid  to  move  or  even  to  talk  lest  it  may  be  provoked.  The  vomited 
matter  is  large  in  amount,  considering  that  the  patient  is  fasting.  It 
is  essentially  gastric  juice,  containing  free  HCl,  mucus,  semm,  many 
epithelial  cells,  and  often  traces  of  Mood.  The  urine  is  concentrated, 
and  frequently  contains  at  the  height  of  the  attack  a  trace  of  albu- 
min, a  few  hyaline  casts,  and  some  blood  cells— evidences  of  a  mod- 
erate renal  hypcra?mia.  There  is  usually  an  excess  of  indican.  A 
condition  practically  constant,  and  first  pointed  out  by  Edsall  (Philadel- 
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phia),  is  ihv.  presence  in  the  urine  of  acetone,  diacetic  and  oxybutyric 
acids.  This  is  thought  to  give  some  reason  far  the  belief  that  cyclic 
vomiting  is  a  form  of  acid  intoxication.  The  iibove  findings  arc  so 
constant  as  to  bo  of  some  diagnostic  value.  On  tho  other  hand,  it  nhould 
be  Atatcil  that  some  hold  that  these  urinary  conditions  are  simply  tho 
result  of  the  starvation. 

In  two  ca8o>;  of  my  own,  where  careful  determinations  of  urea  and 
uric  acid  were  made  during  and  folio-wing  attacks,  it  was  observed  that 
the  excretion  of  urea  was  hut  little  altered,  wliile  that  of  uric  acid  fell 
during  the  early  days  of  an  attack  to  one-half  or  one-third  the  normal 
for  the  same  individual  in  health. 

The  Nature  of  the  Attacks, — These  cases  have  little  in  ronmmn  with 
the  ordinary  attacks  of  intligostion,  Witli  our  present  knowU^ge  they 
are  to  be  regarded  as  nervous  explosions  due  to  faulty  metabolism,  having 
many  points  of  resemblance  to  migraine  in  the  adult.  The  effect  upon 
uric-acid  elimination  in  the  case  cited  is  very  flimilar  to  that  which  occurs 
in  migraine;  and  Kachford  has  observed  a  psiticnL  and  I  have  myself 
seen  one,  in  whom  the  vomiting  attacks  were  later  in  life  replaced  by 
migraine.  Whetlier  it  is  to  be  looked  upon  as  a  manifestation  of  the 
iithfeniie  state  in  children  muHt  be  determined  by  futuhi  study.  It  is 
probable  that  not  all  the  ca.-M-s  depend  upon  the  same  condition. 

Prognosii, — Althougli  these  patients  very  often  £eem  to  be  most  alarm- 
ingly ill,  the  danger  to  life  is  slight.  I  have  setm  hut  one  fatal  case, 
and  in  this  the  diagnosis  is  open  to  question,  as  no  autopsy  could  be 
obtained.    The  patient  died  in  the  eighth  week  of  her  fifth  attack. 

Griffith  reports  two  fatal  cases,  the  autopsy  in  one  showing  nothing 
characteristic;  the  symptoms  in  the  other  ca.<e  were  fairly  typical.  The 
probabilities  are  always  in  favour  of  a  recurrence  of  the  attacks.  In 
most  of  the  patients  who  have  been  observe*!  they  have  extended  over 
a  series  of  several  years,  allluuigh  by  a  careful  regime  much  may  be 
done  to  reduce  their  fni|ui'ncy. 

Toward  puberty  there  ii[i|)<'ars  to  be  a  strong  tcjidency  to  sjKjntaneoua 
recover)'. 

Dia^osis. — ^Drganic  disetise  of  the  brain  and  kidneys  must  first  be 
excluded,  the  latter  only  by  careful  and  repeated  examination  of  tho 
urine.  The  tirst  attacks  witnessed  may  strongly  suggest  the  onset  of 
tuberculous  meningitis;  and  only  the  coursi'  of  the  symptoms  may  show 
that  tliis  is  not  present.  Usually  a  histor}'  of  many  previous  attacks 
may  be  obtained.  From  acute  indigestion,  cyclic  vomiting  is  differen- 
tiated by  the  fact  that  the  attacks  are  not  brought  on  by  indigestible 
food,  and  also  by  the  persistence  of  the  vomiting.  It  is  distinguished 
from  gastritis  by  its  severity,  the  shorter  duration  of  its  symptoms,  and 
L  its  self-Iimite*!  course. 

1^^  Appendicitis  is  excluded  by  the  alisence  of  pain,  tenderness,  and 
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temperature;  intiissuRception  by  the  fact  tlial  tlie  Bymptoms  are  Iors 
severe,  by  the  absence  of  blood  and  mucus  from  the  stools,  and  by  the 
fact  Ihal  Mutst  of  the  attacks  occur  after  infancy. 

Treatment. — When  tlio  premonitory  syniptoins  appear,  free  purgation 
by  calomel  olfers  the  best  prospect  of  aborting  an  attack.  If  the  vomit- 
ing has  once  begun,  nothing  seems  to  have  the  slightest  iniluence  in 
controlling  tt.  It  is  usually  increased  l>y  the  taking  of  food  or  drink 
or  by  any  medication  by  the  mouth,  and  all  should  l>e  withheld.  Tho 
patient  should  ]>c  kept  absolutely  quiet  and  water  given,  per  rectum, 
at  regular  intervals,  usually  tiix  to  eight  ounces,  four  or  five  times  a  day. 
This  keeps  up  the  urinary  secretion,  allays  thirrit  and  often  restlessness, 
and  addn  much  to  tfie  patient's  comfort.  In  the  more  protracted  casea 
recta!  feeding  should  be  employed.  When  the  vomiting  has  ecase<l  for 
several  houris  it  is  not  likely  to  recur  if  food  is  very  judiciously  admin- 
istered, at  first  in  small  quantities.  Broth,  barley  water,  kumyss,  or 
small  quantities  of  iced  milk  and  lime-water  in  equal  proportions  may 
then  he  given. 

The  alkaline  treatment  had  luK^n  strongly  advocated;  it  consisfct- 
in  giving  between  the  attacks  bicarbonate  of  soda  in  doses  of  fifteen 
to  thirty  grains  three  times  daily,  and  when  the  prodromal  sit^ns  of 
an  attack  appear,  to  administer  very  large  doses,  as  much  as  thirty 
grains  every  hour.  I  have  used  this  plan  of  treatment  with  some  appar- 
ent success  and  tlvink  it  deserves  furtfier  trial,  although  sufficient  facta 
are  not  yet  available  to  enable  one  to  ^yea.k  with  conlidence  regarding  it. 
Acting  upon  the  theory  that  the  symptoms  are  analogous  to  thoee  of 
migraine,  the  treatnu'iit  T  have  adapted  in  the  interval  has  been  dietetic; 
it  consists  in  excluding  all  i^ugar  aiul  swtvts,  and  carefully  limiting  the 
amount  of  starchy  foods.  The  diet  prescrilnrd  has  been  compose<l  princi- 
pally of  meat,  green  vegetables,  milk,  and  stale  bread.  In  addition  to 
careful  regidiition  of  the  diet  the  general  nutrition  should  be  (^nsidered, 
and  tiic  patient's  life  so  regulatetl  that  extreme  fatigue  and  cxhaustJon 
are  preventeil.  In  most  cases  close  attention  to  these  matters  has  resulted 
in  a  very  great  diminution  in  the  frequency  of  the  attacks. 


GASTKALOIA. 

This  term  is  applied  to  sudden,  severe  attacks  of  abdominal  pain. 
Gastralgia  occurs  as  a  symptom  in  most  of  the  severe  attacks  of  acute 
gastric  indigestion ;  in  such  casea  it  is  more  marked  in  older  children 
than  in  infancy.  The  pain  of  diaphragmatic  pleurisy  is  often  referred 
to  the  epigastrium,  and  may  be  so  severe  as  to  lead  one  to  think  that 
the  stomach  is  the  scat  of  disease.  Another  cnuse  may  l)e  appendicitis. 
In  vertebral  caries  of  the  dorsal  region  epigastric  pain  is  a  very  frequent, 
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early  symptom.  It  is  also  common  in  ciiildreii  who  suffer  from  malaria, 
at  the  onset  of  acute  attacks,  and  it  may  be  severe  wlien  the  febrile  symp- 
tomft  are  not  well  iniirkefl.  In  oilier  rases  pain  in  the  stoinaeh  is  of  the 
nature  of  a  true  neuralgia,  wliicli  may  Ik?  excited  by  cA[>o.sure  to  cold, 
by  wetting  the  feet,  by  drinking  ice-water,  and  by  many  other  cnnsee. 

In  mild  cases  there  is  un  intermittent  pain,  and  usually  no  other 
•ymptome.  In  severe  cascj^  the  pain  may  be  so  great  as  to  cause  pallor, 
faintness,  cold  perspiration,  and  very  marked  prostration.  The  epigas- 
trium may  be  hard  and  sometimes  retracted,  the  sloraach  appearing  to 
be  in  a  state  of  spasm. 

The  prineiiml  interest  attaches  to  diagnosis.  If  the  pain  is  acute,  one 
ahouJd  carefully  exclude  appendicitis,  renal  and  hepatic  colic,  and  ulcer 
with  pt'rforalion;  if  more  chronic,  Pott's  disetu^e  should  not  be  forgotten. 

Treatment. — During  the  attacks  the  patient  should  be  put  to  bed,  and 
coiinler-irritation  ustnl  over  the  stomach,  best  by  means  of  a  turpentine 
stupe  or  a  mustard  paste.  Internally  there  should  be  given  hot  water 
containing  brandy  or  gin  and  five  drops  of  spirits  of  chloroform;  all 
food  should  be  withheld.  Hot  lx)ttles  should  be  applied  to  the  feet  if 
they  are  cold.  In  the  interval  l)etwei*n  the  attacks  the  trtatment  should 
be  directed  to  the  patient's  general  condition  ;  especiiUly  sliould  the  cause 
be  discovered,  and  if  possible  romoved.  In  cases  of  recurring  pain  of  a 
neuralgic  character  arsenic  in  the  form  of  Fowlers  solution,  two  or  three 
drops  three  times  a  day,  may  prove  of  benefit.  In  nil  cases  attention 
should  be  directed  to  the  diet. 

ACUTK  GASTRIC   INDIGRSTION. 

This  occurs  whenever  the  stomach  is  unequal  to  the  task  imposed 
upon  it.  It  may  be  either  l>ecausc  the  task  is  too  great  or  because  the 
capacity  of  the  stomach  fur  work  is  diminished.  Under  these  two  heads 
we  may  group  the  principal  causes  of  acute  indigestion. 

Under  the  first  head  the  moat  important  thing  is  the  giving  of  im- 
proper food.  In  infants  this  is  sometimes  improper  breast-milk;  but 
more  often  cow's  milk  containing  too  high  proteids — i.e.,  milk  without 
sutTicient  dilution.  Other  common  causes  are  sudden  weaning  or  any 
other  abrupt  change  in  diet,  the  too  early  use  of  solid  food,  and  overload- 
ing the  stomach.  In  older  children  the  usual  causes  are  indigestible 
articles  of  food,  such  as  unripe  fruits,  pastry,  etc.,  overloading  the  stom- 
acl»,  and  swallowing  food  without  sufficiently  masticating  it.  Conditions 
which  may  diminish  for  the  time  the  capacity  of  the  stomach  for  work 
are  fatigue,  depression  induced  by  atmospheric  heat,  chilling  of  the  sur- 
face, especially  the  extremities,  dentition,  and  the  nervous  impression 
caused  by  the  onset  of  any  acute  disease.  The  effect  is  seen  twth  on  the 
glandular  and  muscular  apparatus  of  the  .i^tomach.  The  secretiims  are 
diminished  or  altered  in  character,  and  the  motor  activity  of  the  organ 

ifl  arrested. 
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Symptoms. — One  of  the  first  consequences  of  arrested  gastric  diges- 
tion is  that  the  food  remains  long  in  the  Ktomach.  Instead  of  being 
empty  in  two  or  two  and  a  half  hoiirt;  after  froding,  as  ia  normal  in  in- 
fancy, the  food  may  remain  in  the  stomach  live  or  six  hours,  or  even 
longer.  The  irritation  from  this  undigested  mass  excites  vomiting, 
whicli  usually  ceases  after  the  stomach  has  been  emptied.  The  vomiting 
may  be  preceded  by  nausea,  pain,  and  constitutional  depression  which 
varies  with  the  age  and  susceptibility  of  the  child;  in  infants  it  may  be 
very  alarming. 

It  seems  probable  that,  as  a  consequence  of  arrested  p^astric  digestion* 
tke  proteidft  are  not  converted  into  peptones,  but  remain  in  the  form  of 
alhumoses.  These  products  have  been  shown  by  experiments  on  animals 
to  be  toxic,  producing  stupor  and  circulatory  disturbances.  They  are 
diffusible  and  are  undoubtedly  absorbed  with  great  rapidity,  and  may  be 
the  cause  of  nervous  symptoms  of  a  tstrikiiig  character.  There  may  be 
dulncHs,  stupor,  and  sometimes  contracted  pupils,  so  as  to  suggest  opium 
narcosis,  or  there  may  be  restlessness,  excitement,  and  even  convulsions. 
There  is  also  marked  prostration,  weak  pulse,  and  fever.  The  tempera- 
ture in  most  cases  of  acute  indigestion  is  from  lOl**  to  103°  F. ;  not  infre- 
quently it  rises  to  104°  or  105*'  F.  The  tongue  is  coated  and  the  appetite 
entirely  lost.  In  infants  these  symptoms  are  usually  associated  with  or 
followed  by  more  or  less  intestinal  disturbance — ^generally  diarrhcea,  with 
undigested  food  in  the  stools.  Epigastric  distention  may  be  present. 
Usually  the  vomiting  ceases  in  from  six  to  twelve  hours,  and  after  the 
stomach  has  been  thoroughly  emptied  the  temperature  falls.  Provided 
rest  to  the  organ  can  be  securerl,  and  (he  exciting  cause  is  one  that  can 
be  removed,  the  patient  may  be  quite  well  in  two  or  three  days.  Relapses 
are,  however,  easily  excited ;  and  in  a  susceptible  patient  it  is  surprising 
to  see  how  trivial  a  cause  may  excite  one. 

The  diagnosis  between  a  simple  attack  of  acute  indigestion  and  one  of 
gastritis  can  not  be  made  at  the  outset.  The  former  is  much  more  fre- 
quent, and  may  be  quite  as  severe,  but  is  of  shorter  duration.  The  con- 
tinuance of  the  severe  symptoms,  especially  pain,  thirst,  fever,  and  vomit- 
ing of  mucus  tinged  with  blood,  justify  the  inference  that  inflammatory 
changes  exist.  The  prognosis  in  these  cases  is  good,  except  in  very  young 
or  very  delicate  infants.  In  such  patients  an  attack  of  acute  indigestion 
is  not  infrequently  fatal. 

Treatment. — The  indications  are,  to  empty  the  stomach  as  com- 
pletely as  jKWfiible  and  tlien  to  secure  to  it  absolute  rest.  If  proper 
treatment  is  employed  at  the  outset,  the  majority  of  such  attacks  con 
be  cut  short.  Nothing  is  so  etficient  in  infants  as  stomach- wa.shing.  A 
single  washing  visually  sutfices.  If  for  any  reason  this  can  not  be  em- 
ployed, the  child  may  take  from  its  bottle  a  large  amoimt  of  lukewarm 
water.    The  free  vomiting  which  tliis  usually  produces  may  be  sutlicient 
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cleanse  the  stomach  fairly  well,  but  by  no  means  so  thoroughly  as 
stomueh-wanhiDg.  Persistent  vomiting  is  Bometimes  arrested  by  giving 
small  quantities  of  hot  water. 

The  subsequent  treatment  is  chiefly  dietetic.  Everything  should  be 
withheld  for  three  or  four  hours,  when  barley  water,  alhumin  water,*  or 
whey  may  be  given  freqiRntly,  and  in  snml!  (juantities— e.  g.,  half  an 
ounce  to  one  ounce  every  hour.  After  twenty-four  hours  raw  beef-juice 
or  broth  may  be  tried,  but  no  milk  should  be  given  for  at  least  three  days. 
When  beg:un,  it  sliould  be  peptonized  and  diluted  with  five  or  six  parts  of 
water.  In  a  nursing  child,  the  breast  should  be  withheld  altogether  for 
twenty-four  hours,  and  then  nursing  allowed  for  two  minutes  every  three 
hours,  the  time  of  nursing  iK'ing  gradually  increased  to  three,  five,  and  ten 
minutes  as  improvement  occurs.  The  great  mistake  made  in  these  cases 
is  to  begin  food  too  soon  and  to  give  too  much,  especially  of  cow's 
milk. 

Drugs  are  relatively  of  little  value.  If  the  measures  mentioned  have 
been  used  promptly  they  will  not  often  be  required.  In  many  cases  inju- 
dicious medication  aggravates  the  symptoms  and  prolongs  the  attack. 
Unless  the  bowels  have  acted  freely,  calomel  (gr.  |  every  hour)  may  be 
given  until  this  effect  is  obtained.  Where  there  is  continuous  vomiting 
of  ver}'  acid  mucus  and  serum,  alkalies  are  indicated — lime-water,  chalk 
mixture,  or  the  subcarbonate  of  bismuth.  It  is  important  to  keep  the 
child  as  quiet  as  possible.  Local  applications  to  the  epigastrium  are  very 
often  useful.  Either  dry  heat  may  be  applied  by  means  of  a  hot-water 
bag  or  hot  flannels,  or  more  active  counter-irritation  by  mustard.  In 
older  children  the  stomach  is  to  be  emptied  by  an  emetic  accompanied 
by  large  draughts  of  warm  water.  After  this  it  should  \>e  kept  entirely 
at  rest  for  half  a  day,  only  carb«mated  waters  or  barley  water  being 
allowed  in  small  quantities  to  allay  thirst.  Later,  broth  or  Wf-juice 
may  be  given,  afterward  milk  diluted  with  two  parts  of  lime-water. 
The  patient  should  be  kept  upon  a  very  low  diet  for  four  or  five  days. 

ACUTE  GASTRinSw 

In  comparison  with  the  frequency  of  inflammatory  diseases  of  the 
intestine,  those  of  the  stomach  are  rare,  particularly  so  in  infancy. 
Owing  largely  to  the  character  of  its  secretion  and  its  contents,  the  stom- 
ach is  much  more  resistant  to  infection  than  are  the  intestines.  Gastritis 
seldom  exists  alone,  but  is  usually  associated  with  enteritis  or  colitis. 

Etiology. — The  cauM?s  of  gaslritirt  are,  in  the  main,  those  of  acute 
gastric   imlige^tion — impro|>er    Uhh\  or    fii»ding — plus   infection.      Thi* 


*  Albumin  ufaier:  The  white  of  one  fresh  egg.  one-half  pint  cold  water,  prerlously 
lioilcd,  a  little  salL,  one  teaspoonful  of  brandy  ;  Bhftke  thoroughly,  and  feed  cold. 
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may  be  of  many  kinds,  probably  the  most  fre<iuent  being  due  to  the 
streptococcus.  Other  organisms  concerned  are  the  bacillus  of  tubercu- 
losis, of  diphtheriu,  the  Imcillus  pyocyaneus,  etc.  Gastritis  may  also  bo 
caused  by  the  introduction  of  irritants,  which  niay  either  be  swallowed 
accidentally  or  given  as  drugs. 

Leftions. — The  muenus  membrane  of  the  stomach  may  be  the  seat  of 
acute  catarrhal,  ulcerative,  or  membranous  inflammation,  all  forms  ex- 
cept the  catarrhal  being  rare.  Tliere  ia  also  seen  a  mixed  form,  which 
from  its  cause  is  usually  termed  '*  corrosive  "  gastritis. 

Catarrhal  gattiritis. — This  is  characterized  by  hypenemia  of  the  mu- 
cous membrane,  exudation  of  cells  into  the  mucosa,  a  great  increase 
in  the  secretion  of  the  mucous  glands,  and  changes  in  the  epithelium. 
About  the  only  change  which  can  be  recognised  by  the  naked  eye  ia 
congestion  and  swelling  of  the  mucous  membrane.  These  are  usually 
more  marked  toward  tl»e  pyloric  end  and  along  the  greater  cun'ature. 
There  may  be  small  extravasations  of  blood  into  the  mucosa.  The  stom- 
ach contains  undigested  food  and  mucus,  which  may  be  thick  and  tena- 
cious, adhering  very  closely  to  the  mucous  membrane.  The  mucus  may 
be  stained  brown  from  the  capillary  ha?morrhages.  The  stomach  may  be 
either  distended  or  contracted.  Under  the  microscope  the  changes  are 
seen  to  be  almost  entirely  in  the  mucosa.  In  some  places  there  is  loss  of 
the  superficial  epithelium^  in  others  only  degenerative  changes  in  it  are 
seen.  The  mucosa  is  intiltnUed  with  round  cells,  this  process  being 
rarely  ditluse,  but  generally  occurring  in  patches.  The  blood-vessels  are 
distended  and  many  small  extravasations  are  seen.  Sometimes  there  ia 
a  moderate  infiltration  of  the  submncosa.  Acute  catarrhal  gastritis 
alone  is  rarely  severe  enough  to  cause  death.  It  is  usually  seen  in  cases 
which  prove  fatal  from  other  causes,  particularly  diseases  of  the  in- 
testine. 

Gastric  softening  {gastromalacifi)  is  a  condition  dependent  upon 
post-mortem  changes — probably  self-digestion  of  the  stomach.  It  is 
found  both  where  gastric  symptoms  were  present  and  where  they 
were  absent.  It  is  situated  nearly  always  in  the  posterior  wall,  and  usu- 
ally covers  a  considerable  area,  about  one-third  or  one-fourth  of  this 
wall.  It  is  recognised  by  the  gelatinous,  translucent  appearance  of  the 
walls  of  the  stomach,  which  are  so  softened  that  the  finger  may  be 
pushed  through  them  without  force,  or  that  sometimes  the  stomach 
ruptures  while  it  is  being  removed.  This  condition  is  rarely  seen  when 
the  stomach  is  empty.  It  can  scarcely  be  mistaken  for  a  pathological 
condition,  if  its  occurrence  is  l>orne  in  mind. 

Ulcerative  gastritis. — This  was  met  with  six  times,  not  including 
tuberculous  cases,  in  390  consecutive  autopsies  upon  infants  in  the 
Babies*  Hospital,  Three  of  the  patients  were  less  than  four  months  old, 
and  all  were  females.    The  ulcers  varied  from  one  twenty-fifth  to  one 
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quarter  of  an  inch  in  diameter,  and  uBually  from  ten  to  fifty  were  pres- 
ent. They  seldoni  extended  to  t!ic  muscular,  and  never  to  the  peritoneal 
coat.  The  lesion  was  most  marked  in  the  posterior  wall,  toward  the 
pyloric  end  and  along  the  greater  curviiture.  Evidences  of  catarrhal 
inflammation  were  pre^iient  in  most  of  the  cases,  and  in  four,  of  mem- 
branous inflammation.  Under  the  microscope  these  nlocrs  resemble 
those  of  the  colon.  Lesions  in  some  other  part  of  the  di^a^stive  tract 
were  present  in  all  but  one  case,  in  two  there  was  thrush  in  the  nwoph- 
agus;  in  three  there  was  ulceration  somewhere  in  the  intestines.  Cul- 
tures showed  that  two  cases  were  due  to  pyocyaneus  infection,*  which 
watf  found  to  be  general  thn)Ughout  the  body. 

Membranous  gastritis. — This  is  even  more  rare  than  the  varieties 
previously  mentioned.  I  have  met  with  it  but  four  times  in  infants. 
One  case  was  associated  with  a  membranous  colitis;  a  second  case  with 
pseudo-diphtheria  of  the  fauces  and  lar\'nx  in  nn  infant  hut  six  weeks 
old.  The  a'fiophagus  was  not  involved  in  thip  case;  and  indeed  it  often 
escapes.  No  Klebs-Locfller  bacilli  could  be  found  either  in  cover-slip 
preparations  or  by  culture.  Both  these  cases  have  been  very  fully  re- 
ported by  Dr.  Wollstein.f  To  the  naked  eye  the  membrane  appears  aa 
of  a  grayisli-green  colour;  it  is  adherent,  but  can  ha  detached  in  quite 
large  patches.  Only  a  portion  of  the  stomach  was  covered  in  any  of  the 
cases;  in  two  the  principal  disease  was  about  the  pylorus;  in  another 
along  the  greater  c\irvatnre.  In  Fenwick's  case  the  entire  surface 
of  the  ptomach  was  lined  with  membrane.  The  microscopical  appear- 
ances resemble  those  of  membranous  colitis.  There  is  a  pseudo-mem- 
brane comj>osed  of  fibrin,  granular  matter,  epithelial  cells,  and  bac- 
teria. The  mucosa  shows  a  moderately  dense  infiltratit»n  with  round 
cella,  and  in  places  superficial  ulceration.  There  is  also  infiltration 
of  the  submucosa,  and  in  some  places  even  the  muscular  coat  is 
involved. 

Membranous  gastritis  occurring  in  patients  dying  of  diphtheria  is 
not  common.  (*ouncilman,  Mallory,  and  Fearce  noted  its  presence  in 
only  five  of  one  hundre<l  and  twenty-seven  autopsies. 

Corroxivv  tjuMritus  (toj-ir  yiuttritis). — This  form  of  inflammation  is 
e.\eited  by  various  irritating  and  caustic  substances,  which  are  usually 
taken  by  accident,  sometimes  for  the  purpose  of  producing  emesis.  The 
most  fr<HiiienL  suhstancej*  are  carbolic  acid,  caustic  alkalies,  mineral 
acids,  arsenic,  salts  of  copper,  zinc,  or  antimony,  croton  oil,  and  coiro- 
sivo  sublimate. 

The  lesions  in  the  stomach  depend  upon  the  amount  of  the  substance 
swallowed,  the  degree  of  concentration,  and  whether  the  stomach  was 

♦  Sec  Martha  Wollstfin,  M.  P.,  ArchlTta  of  P»diatrics,  1807,  p.  760,  for  foil  report 
f  Arctuves  uf  PuxiiaLrics,  July,  1403. 
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full  or  empty  at  the  time.  Strong  caustics,  whether  acids  or  alkalies, 
usually  act  more  deeply  and  extensively  in  the  pharynx  and  oesophagus, 
for,  owing  to  the  spasmodic  contraction  of  the  muscles  of  these  parts, 
often  but  a  small  amount  of  the  substance  reaches  the  stomach.  Concen- 
trated irritant  poisons  produce  in  the  stomach,  especially  along  the 
greater  curvature,  irregular  ulcers,  which  may  be  so  deep  as  to  cause  per- 
foration, or  they  may  affect  the  mucous  membrane  only.  In  severe  cases 
death  takes  place  early,  often  in  a  few  hours.  Dark,  ragged  ulcers  are 
found  in  the  stomach,  the  surrounding  mucous  membrane  is  the  seat  of 
intense  congestion,  and  in  places  there  are  extravasations  of  blood.  If 
death  is  delayed  there  are  evidences  of  intense  inflammation,  sometimes 
with  the  production  of  a  pseudo-membrane.  If  the  amount  of  poison  is . 
not  sufficient  to  cause  death,  and  if  the  patient  recovers  from  the  re- 
sulting gastritis,  a  cicatricial  condition  of  the  stomach  results,  which 
later  may  lead  to  stenosis  of  the  pylorus  or  other  deformity  of  the 
organ. 

Symptoms. — Catarrhal  gastritis  can  not  be  distinguished  at  its  begin- 
ning from  an  attack  of  acute  indigestion.  There  are  fever,  pain,  vomit- 
ing, thirst,  loss  of  appetite,  coated  tongue,  and  prostration.  The  pres- 
ence of  infiammatory  changes  is  indicated  by  the  continuance  of  these 
symptoms,  particularly  the  pain,  vomiting,  fever,  and  thirst.  With  the 
pain  there  may  be  epigastric  tenderness.  All  food  or  liquids  are  imme- 
diately, rejected,  and  even  when  nothing  is  taken  the  retching  and  vom- 
iting may  continue,  nothing  but  frothy  mucus  or  serum  being  brought 
up,  sometimes  streaked  with  blood.  The  vomited  matters  are  usually 
very  sour;  they  may  be  bilious.  The  temperature  is  rarely  high  except 
at  the  outset.  After  the  first  or  second  day  it  usually  ranges  between 
100°  and  101  -5°  F.  Thirst  is  intense,  and  all  liquids  are  taken  with  avid- 
ity, especially  if  cold,  even  though  they  are  immediately  vomited.  The 
tongue  is  thickly  coated  with  a  white  fur,  and  the  breath  may  be  foul. 
The  constitutional  symptoms  are  generally  most  severe  at  the  outset. 
The  usual  duration  of  such  attacks  is  from  four  to  seven  days,  but  with 
improper  management,  especially  injudicious  feeding,  the  disease  may 
be  much  prolonged.  One  attack  may  follow  another  until  a  chronic 
condition  is  established.  In  most  of  the  cases  there  is  some  disturb- 
ance of  the  intestines,  usually  a  sharp  attack  of  diarrhoea.  Sometimes 
the  gastric  symptoms  subside  after  a  few  days  and  those  of  the  intes- 
tines become  the  predominant  ones.  The  symptoms  above  given  are 
those  in  infancy.  In  older  children  there  is  less  of  fever,  prostration,  and 
diarrhoea,  but  pain  and  vomiting  are  prominent.  The  attacks  are  usually 
shorter  and  altogether  less  severe. 

The  rare  cases  of  ulcerative  gastritis  have  nothing  by  which  they  can 
be  distinguished  from  the  form  described,  except  a  more  prolonged 
course  and  a  greater  liability  to  haemorrhage. 
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Membranous  gastritis  also  presents  no  peculiar  symptoms.  In  fact, 
in  the  cases  I  have  personally  seen,  the  gastric  symptoms  were  insignifi- 
cant, and  the  condition  not  suspected  during  life. 

In  corrosive  gastritis  the  effects  of  the  caustic  may  be  seen  in  the 
mouth  and  phar>*nx,  the  mucous  membrane  being  of  a  gray  or  whitisK 
colour.  Pain  and  a  senise  of  constriction  are  felt  in  the  ffigophagus  and 
stomach,  and  thirst  is  great.  Vomiting  follows  almost  immediately, 
and  the  matters  vomited  are  usually  bloody.  The  subsequent  course  in 
most  of  the  cases  is  the  rapid  developuient  of  colhipse,  and  death  in  a 
few  hours  from  shock.  The  younger  the  child  the  sooner  docs  the  case 
terminate.  In  irritant  poisoning  not  severe  enough  to  produce  death, 
the  symptoms  of  acute  gastritis  follow,  usually  accompanied  by  more  or 
less  enteritis  owing  to  the  passage  of  the  irritant  into  the  intestine. 
There  is  seen  a  continuance  of  the  vomiting,  pain  and  epigastric  disten- 
tion, and  diarrhwa,  and  from  these  symptoms  death  may  result  in  two 
or  three  days.  It  is  extremely  rare  in  infancy  for  the  patient  to  sur- 
vive both  the  stage  of  shock  and  that  of  acute  inflammation,  so  that  the 
deformities  of  the  stomach  and  the  chronic  conditions  mentioned,  are 
practically  never  met  with  excepting  in  older  children. 

Treatment. — Cases  of  acute  catarrhal  gastritis  arc  to  be  managed 
very  mucli  like  those  of  acute  gastric  indigestion.  Thirst  may  be  re- 
lieved by  swallowing  bite  of  ice.  Wliere  there  is  continuous  vomiting  of 
acid  mucus,  relief  is  sometimes  afforded  by  repeating  the  stomach-wash- 
ing once  in  twelve  hours  with  a  1-per-cent  solution  of  bicarlwnate  of 
soda,  at  110**  F.  In  older  children,  beneficial  results  sometimes  follow 
the  use  of  bismuth  subcarbonate  (gr.  x  every  two  hours)  ;  but  in  in- 
fants I  must  conf(?sfi  to  have  seen  but  little  effect  from  any  form  of 
medication,  the  reliance  being  upon  rest,  careful  feeding,  and  stomach- 
washing. 

Cases  of  corrosive  gastritis  require  special  treatment.  The  first  indi- 
cation is  to  administer  the  proper  chemical  antidote  to  the  substance 
swallowed,  and  the  next  to  use  bland  mucilaginous  or  oily  fluids,  such 
as  milk,  albumin-water,  oils  in  large  quantities,  etc.  Especially  should 
stomach-wasliing  be  avoided.  Opium  is  always  require<l,  on  account  of 
pain,  and  fhould  be  given  hypodcrmically.  The  general  symptoms  are  to 
be  treated  according  to  the  indications  of  the  individual  case. 


GASTRO-DUODENITIS. 

This  is  a  catarrhal  inflammation  of  the  stomach  and  duodenum. 
Sometimes  only  the  duodenum  is  involved.  The  inflammation  com- 
monly extends  from  the  intestine  into  the  common  bile  duct,  the  swelling 
of  which  causes  jaundice.  The  term  gastro-duodenitis  is  sometimes 
used  synonymously  with  catarrhal  jaundice.     The  condition  is  a  rare 
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one  in  young  children,  and  especially  so  in  infancy.    I  have  never  seen 
it  in  a  child  under  two  years  old. 

The  causes  are  for  the  most  part  obscure.  It  occasionally  compli- 
cates malarial  fever.  I  have  seen  it  several  times  with  influenza,  and  it 
may  occur  with  any  of  the  infectious  diseases.  Behn  has  described  a 
form  which  occurred  epidemically. 

The  symptoms  of  the  disease  are  quite  uniform.  When  primary,  the 
onset  is  like  an  ordinary  attack  of  indigestion,  with  vomiting,  pain, 
slight  fever,  and  a  moderate  amount  of  prostration.  The  vomiting  in 
some  of  the  cases  is  repeated  for  several  days.  The  pain  may  be  quite 
severe,  and  localized  in  the  region  of  the  duodenum.  It  may  be  asso- 
ciated with  tenderness  in  this  region.  The  bowpis  are  usually  consti- 
pated. After  three  or  four  days,  icterus,  which  is  the  only  diagnostic 
symptom,  appears.  It  is  first  seen  in  the  conjunctiva,  afterward  in  the 
skin,  varying  in  degree  according  to  the  severity  of  the  attack,  but  in 
most  cases  not  being  very  intense.  It  is  accompanied  by  the  regular 
symptoms  of  obstructive  jaundice.  The  stools  are  gray,  sometimes 
white ;  there  is  a  marked  amount  of  intestinal  flatulence.  The  urine  is 
very  dark,  of  a  yellowish-green  or  bronze  hue,  and  stains  the  clothing. 
There  is  complete  anorexia;  the  tongue  is  thickly  coated  with  a  white 
fur.  Headache,  dulncss,  and  languor  are  present,  and  the  patient  feels 
generally  wretched.  The  slow  pulse  and  the  itching  skin  are  uncommon 
symptoms  in  children.  The  liver  is  usually  found,  upon  examination, 
slightly  enlarged,  and  sometimes  tender  on  pressure.  The  duration  of 
the  disease  is  about  two  weeks,  the  general  symptoms  disappearing  be- 
fore the  icterus. 

The  diagnosis  rarely  presents  any  difficulty,  and  the  prognosis  is  in- 
variably good. 

Treatment. — In  the  diet,  fats  and  starches  should  be  reduced  to  a. 
low  point  or  be  entirely  prohibited.  Patients  usually  do  much  better 
upon  a  diet  of  rare  meat,  fruit,  and  a  moderate  amount  of  milk.  If 
there  is  very  much  vomiting,  the  milk  should  be  largely  diluted  with 
lime-water  or  partially  peptonized.  The  amount  of  food  given  should 
be  small,  but  water  should  be  allowed  freely,  particularly  the  mineral 
waters.  The  bowels  should  be  opened  every  other  day  by  calomel,  fol- 
lowed by  a  saline  purgative.  In  most  of  the  cases  no  other  treatment  is 
necessary.  When  the  pain  is  severe  it  may  be  relieved  by  counter-irrita- 
tion by  mustard,  turpentine,  or  even  cantliarides.  The  gastric  symp- 
toms should  be  managed  as  are  those  of  ordinary  acute  gastritis.  The 
restricted  diet  should  in  all  cases  be  continued  for  at  least  a  week  after 
the  jaundice  has  disappeared. 
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CHRONIC  GASTRIC  INDIGESTION— C^URONIC  GASTRITIS-GASTRIC 

CATARRH. 


AlLhonijh  fi 


h.)l. 


(>n;i!i  irom  n.  pnmniojrieal  point  of  view  these  conditions  are  not 
identical,  from  a  clinical  staudpaiut  there  is  no  advantage  in  attempting 
to  separate  them.  Nothing  distinguishes  chronic  indigestion  from 
chronic  gastritis  except  thnt  in  the  latter,  in  addition  to  continued  de- 
rangement of  function,  there  is  a  great  increase  in  the  production  of  gas- 
tric mucus.  Chronic  indigestion  seldom  exists  long  without  the  pro- 
duction of  a  slight  amount  of  catarrhal  inflammation.  This  condition 
in  the  stomach  seldom,  if  ever,  exists  without  more  or  less  involvement 
of  the  intestine,  and  in  the  majority  of  cases  the  intestinal  condition  is 
the  more  important.  In  some,  however,  the  gastric  symptoms  predomi- 
nate, and  it  is  only  those  which  are  Iiere  considered. 

Etiology. — Chronic  gastric  indigestion  may  follow  acute  attacks,  or 
it  may  be  chronic  from  the  outset.  If  the  latter,  it  depends  in  infancy 
upon  the  continued  use  of  improper  food  or  bad  methods  of  feeding. 
The  improper  food  is  very  often  a  mmiinetl  cow's  milk  of  improper  pro- 
portions. Sometimes  tlie  proteids  are  too  high,  but  the  most  frequent 
mistake  is  the  use  of  too  high  a  percentage  of  fat.  As  a  consequence  of 
imperfect  digestion,  fennentation  in  the  residuum  takes  place,  and  the 
irritating  products  of  this  fermentation  soon  cause  a  catarrhal  inflam- 
mation with  a  production  of  mucus,  decomposition  of  which  adds  still 
further  to  the  irritation.  Chronic  gastric  indigestion  also  complicates 
most  of  the  constitutional  diseases  of  infancy,  especially  rickets,  syphi- 
lis, tuberculosis,  malnutrition,  and  marasmus.  It  may  follow  any  of  the 
acute  infectious  diseases.  In  older  children  it  is  due  chiefly  to  the  use 
of  improper  food,  sometimes  to  the  habit  of  rapid  eating  and  insufficient 
mastication.  It  is  associated  witli  constitutional  diseases  as  in  infancy, 
and  may  complicate  valvular  disease  of  the  heart. 

Lesions. — The  changes  found  in  chronic  gastritis  are  usually  confined 
to  the  mucosa.  In  the  mild  form  there  are  degenerative  changes  of  the 
epithelium  of  the  tubules,  with  increased  production  of  mucus;  there 
may  he  a  slight  infiltration  of  the  mucosa  with  round  cells.  The  moTe 
severe  form,  with  marked  cell  infiltration  and  the  production  of  new 
connective  tissue,  is  extremely  rare.  The  submucous  coat  may  be 
thickened  and  the  muscular  coat  attenuated.  The  lesion  can  not  be 
recognised  by  the  nuked  eye.  The  stomach  is  apt  to  appear  more  or 
less  dilated,  and  its  surface  is  coated  with  thick  and  very  adherent 
mucus.    This  lesion  rarely  exists  alone,  practically  never  in  infancy, 

I  bnt  is  associated  with  similar  lesions  in  the  intestines,  the  latter  being 

L  more  severe. 
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Symptoms. — In  infants. — For  our  knowledge  of  tho  conditions  exist- 
ing in  llie  stomach  in  chronic  indigcrifion  we  are  indclttod  (o  the  work 
rhiefly  of  Oaseel,  Leo,  TroiUky,  an<l  Wohltuann,  Tlie  result.-^  obtuinoii 
in  tlie  exaininaiion  of  stomach  eontentri  have  not  hcoii  uoifonn,  m\d  in 
pracliee  one  should  not  \ay  much  stress  u])on  the  ah^ctKv  of  the  uurnial 
secretions.  The  constant  presence  of  niiieus  in  the  vouiil:e<l  matters  or 
in  the  washings  from  the  stomach  distinguishes  chronic  gastritis  from 
Himple  chronic  gastric  indigestion.  This  greatly  interferes  with  diges- 
tion, even  though  secretions  are  normal.  Tlie  reaction  of  the  stomach 
is  almost  invariably  acid.  The  rennet  ft'rment  is  jiresent.  Pep.-iin  is 
ahstnit  in  about  half  the  cases.  Hydrochloric  acid  is  generally  deficient, 
but  is  increased  by  irrigating  the  stomach.  The  following  changes  are 
present  in  nearly  all  cases:  Fermentation  takes  place  in  the  fats,  the 
carbohydrates,  and  in  the  gastric  mucus.  The  results  of  fermentation 
arc  the  production  of  lactic,  acetic^  butyric,  and  other  volatile  fatty  acids, 
which  are  es]>ecially  irritating  to  a  mucous  membrane.  New  products 
are  also  formed  from  the  decomposition  of  the  proteids,  and  gases  arc 
always  present.  Food  remains  long  in  tlie  stomach  because  of  motor 
inactivity,  which  is  partly  tlif  cau^o  and  partly  the  result  of  the  disease. 
It  often  continues  after  all  other  symptoms  have  disappeared. 

The  most  iniporttnit  local  symptoms  are  vomiting  or  regurgitation 
of  food,  vomiting  of  mucus,  regurgitation  of  a  sour  watery  fluid,  l)elch- 
ing  of  gas,  and  pain  from  gastric  distentioiL  Vomiting  is  almost  in- 
variably present,  and  may  occur  soon  or  long  after  feeding.  It  is  often 
accompanied  by  regurgitation  of  f(Kid,  which  may  begin  soon  after  one 
feeding  and  continue  in  small  amounts  quite  to  iJie  time  for  the  next. 
In  nearly  all  protracted  cases  the  vomited  matters  contain  mucus,  and 
sometimes  tliis  is  a  conspicuous  feature.  The  regurgitation  of  a  sour 
irritating  fluid  occurs  even  when  but  little  fo<Ml  is  rejected,  and  usually 
accompanies  the  belching  of  gas.  In  infants  some  of  the  most  striking 
symptoms  are  due  to  the  gas.  The  stomach  may  be  distended  and  hard 
most  of  the  tiuie.  and  often  so  much  gas  is  present  that  infants  find  the 
greatest  dit^culty  in  taking  food.  Though  evidently  very  hungry,  they 
can  take  so  little  at  a  time  that  an  hour  or  more  may  be  rajuired  to 
take  four  or  five  ounces.  That  the  food  remains  long  in  the  stomach 
is  best  demonstrated  by  stomach-washing.  Instead  of  the  stouiach  being 
empty  in  two  or  three  hours,  as  it  should  be,  food  is  almost  invariably 
found  four  or  five  hours,  and  in  some  cases  six  or  eight  hours,  after 
feeding. 

The  appetite  may  be  abnormally  great,  or  it  may  be  very  poor.  As 
a  rule,  children  take  less  food  than  in  health.  The  tongue  ie  usually 
coated.  The  general  s>*mptom8  are  those  of  malnutrition;  there  is  con- 
stant fretfulness  and  sleep  is  irregular  or  disturbed ;  the  weight  is  sta- 
tionary, or  there  is  steady  loss;  there  is  also  ansemia,  and  the  child's 
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development  is  arrestexi.  There  is  nearly  always  fiomc  derangement  of 
the  bowelri — confitipation  or  diarrhoea.  There  may  ba  dilatation  of  the 
Btomach,  eapecially  in  rachitic  children,  when  overfeeding  haB  been 
practised. 

There  is  little  tendency  to  spontaneous  improvement  or  recovery,  the 
prognosis  dopendint;  almost  entirely  upon  the  treatment  employed.  TJn- 
lefts  reliovetl  the  condition  18  apt  to  continue,  until  some  serious  acute 
disease  develops  which  may  he  futal.  In  ynim^];  infants,  chronic  gastric 
indigestion  should  not  be  confounded  with  hypertrophic  stenosis  of  the 
pylorus. 

In  older  children. — The  disease  is  not  so  common  as  in  infants.  In 
all  cases  the  most  constant  symptom  is  vomiting,  which  may  occur  regu- 
larly after  meals,  or  only  in  thu  morniag  bi^fore  breakfast.  If  thu  latter, 
the  vomited  matters  consist  chiefly  of  mucus.  In  addition  to  these 
regular  attacks  there  may  be  the  frequent  regurgitation  of  small  quan- 
tities of  food.  There  are  gastric  tlatulcuce  and  pain,  due  to  hy|>eracid- 
ity  or  to  acid  fermentation.  The  appetite  is  variable — sometimes  inor- 
dinate, sometimes  entirely  lost;  it  may  be  capricious,  there  being  usu- 
ally a  craving  for  highly  seasoned  food.  The  tongue  is  constantly 
furred,  and  the  breath  usually  disagreeable.  These  symptoms  are  seen 
in  all  degrees  of  severity.  Intestinal  disturbances  are  not  so  frequent 
as  in  infancy.  Constipation  is  more  common  than  diarrhoea.  The  gen- 
eral symptoms  are  those  of  malnutrition.  There  are  auiemia,  wasting, 
constant  fretfulness,  disturbed  sleep,  and  various  other  nervous  disor- 
ders. 

Prog^osiB. — The  prognosis  depends  upon  the  age  of  the  patient,  the 
duration  of  the  disease,  the  surroundings,  and  upon  how  well  tn>atmcnt 
can  be  carried  out.  In  infants  under  three  months  the  prognosis  as  to 
life  is  bad.  If  children  live  to  the  age  of  seven  or  eight  months,  they 
may  recover  with  proper  treatment.  These  patients  do  much  better  in 
private  practice  than  in  institutions.  Much  depends  upon  the  co-opera- 
tion of  an  intelligent  mother  or  nurse.  Chronic  gastric  indigestion  is  not 
dangerous  to  life  except  in  young  infants.  Its  principal  danger  consists 
in  the  predisposition  it  gives  to  acute  diarrhceal  diseases  in  summer, 
which  in  such  patients  are  very  likely  to  be  fatal.  It  may  also  lead  to  the 
development  of  marasmus. 

In  older  children,  as  in  the  case  of  infants,  these  symptoms  may  con- 
tinue indefinitely;  there  is  little  tendency  to  spontaneous  recovery,  but 
under  favourable  circumstances,  with  constant  care,  much  may  be  done 
for  all  these  patients  and  many  of  them  may  be  completely  cured. 

Treatment. — Infants. — The  general  treatment  is  too  apt  to  be  ig- 
nored, but  it  is  just  as  important  as  measures  directed  more  specifically 
to  the  stomach.  A  large,  nKimy  nursery,  and  plenty  of  fresh  air  by 
night  and  by  day,  are  very  important ;  sometimes  under  the  influence  of 
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these  aloDe  im|)rovenicnt  begins.  General  friction  of  the  body  with 
cocoa-butter  is  useful  in  delicate  children  with  poor  circulation.  Infants 
must  be  properly  covered,  aiid  it  is  of  the  utmost  importance  that  the 
feet  \w  kept  warm.  Of  the  measures  directed  to  the  stomach,  two  are 
chiefly  to  be  depended  upon — stomach-washing  and  diet. 

Stomach-washing  (page  02)  in  useful,  first,  in  remoting  the  mucus* 
which  is  HO  abimdant  in  moet  of  these  cases;  secondly,  in  cleansing  the 
organ  thoroughly  at  least  once  a  day,  thia  of  itself  being  most  impor- 
tant; thirdly,  as  a  Htimnlant  to  the  gastric  secretion*:,  especially  hydro- 
ciiloric  acid.  Plain  boiled  water,  or  a  weak  alkaline  solution — eodium 
bicarbonate,  one  drachm  to  the  pint — may  be  employed.  In  the 
early  part  of  the  treatment  the  washing  should  be  done  daily;  later, 
every  second  or  tliird  day.  Tlic  time  wilin^tcd  is  not  very  important, 
but  it  is  better  to  make  this  about  three  hours  after  feeding.  The 
niotlier  or  nurse  may  easily  Im?  taught  to  wash  the  stomach,  so  that  it 
may  he  done  as  frequently  and  for  as  long  a  period  an  circumstauees 
retpiire. 

The  question  of  diet  has  !)een  quite  fully  discussed  in  the  chapter  on 
Infant-Feeding,  particularly  in  the  pages  in  which  the  fwnling  in  diHi- 
cult  cases  is  considereil.  If  milk  is  being  given,  one  should  first  en- 
deavour to  determine  which  of  the  elements  is  the  cliief  cause  of  the 
trfiiible.  This  is  most  fretjuently  the  fat,  next  the  proteids,  and  only 
nircly  the  sugar.  The  fat  should  l)e  reduccfl,  and  if  trouble  also  exists 
with  the  proteids,  the,se  should  l)e  rnana^a^d  in  the  manner  indicated  on 
pages  208-211.  Where  very  serious  and  long-continued  trouble  exists 
with  lM»lh  the  fat  and  proteids,  a  change  of  diet  to  a  farinaceous  foo<l 
may  ijc  the  most  cflicient  means  of  checking  the  gastric  fermentation. 
Malted  foods  seldom  succeed. 

The  quantity  of  food  and  the  frequency  of  feeding  are  l)oth  matters 
of  importance.  As  a  rule  with  a  serious  amount  of  chronic  gastric  dis- 
turbance in  infants  over  three  months  old  the  feedings  should  not  l)e 
less  than  three  and  seldom  more  than  five  hours  apart;  four  hours  is 
a  gomi  averflge.  Small  meals  of  a  somewhat  concentrate*!  frnid  are 
u^ually  lietter  than  large  fee<ling«  of  a  very  dilute  food.  Careful  study 
of  tlie  individual  child  is  indispensable  to  success. 

Drugs  have  a  very  limitcrl  application  in  the  treatment  of  this  con- 
dition in  infants.  Generally  thoy  are  too  much  used,  too  little  attention 
is  given  to  the  details  of  feeding,  bv  which  means  alone  permanent  im- 
provement is  reached.  Tlie  continued  use  of  ftepsin  and  liydroohloric 
acid  has  given  me  but  little  satisfaction.  But  for  the  relief  of  one  symp- 
tom drugs  may  be  of  considerable  advantage:  wherever  the  production 
of  gas  and  constant  eructations  are  prominent  symptoms,  the  salicylate 
of  soda  is  useful.  It  may  be  given  with  the  feeding  in  doses  of  ono  or 
two  grains. 
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Tlie  mnnagenient  of  these  cases  in  older  children  must  be  conducted 
along  the  lijies  laid  down  for  infants.  With  them,  slonmch-wnshing  can 
not  be  so  easily  employed,  and  other  means  must  be  used  to  clear  the 
fetomac'h  of  mucus.  The  best  is  undoubtedly  the  use  of  largo  draughts  of 
water,  as  hot  as  can  be  borne,  an  liour  before  eating.  From  six  to  eight 
ounces  should  be  taken,  prefenibly  slowly  by  sipping.  To  thia  may  be 
advantageously  added,  in  many  eases,  lifteen  or  twenty  grains  of  bicar- 
bonate of  soda. 

The  diet  should  consist  of  milk  diluted  at  least  three  times,  kum^'ss 
or  mntxoon,  beef  juice,  raw  mi^ut,  i)eef  ]H*ptones,  and  a  moderate  amount 
of  diarchy  food,  pn^ferably  rlri(*<i  bread  or  zwieback.  Sweet  fruits,  and 
in  many  cases  all  fruits,  nmst  be  avoided.  The  amount  of  water  taken 
ut  meal-time  should  be  carefully  restricted.  Beneiicia!  rt^sulta  are  ob- 
tained in  most  of  these  cases  by  the  use  of  nux  vomica  or  simple  bitters 
liefore  meals,  and  the  regular  administration  of  hydrochloric  acid  (gtt. 
V  to  viij  of  the  dilute  acid)  shortly  after  meals.  All  pastry,  sweets,  nuts, 
and  candies  must  be  absolutely  prohibited.  With  improvement  in  the 
symptoms  green  vegetables  may  be  added  to  the  diet,  and  the  amount  of 
starchy  food  increased.  The  general  treatment  must  not  be  neglected. 
The  patient  should  lead  an  out-of-door  life  as  much  as  possible,  and 
regiilnr  but  very  moderate  exercise  allowed.  Great  caution  is  necessary 
against  over-fatigue.  Iron  may  be  given  in  most  cases  during  convales- 
cence; but  cod-liver  oil  should  be  carefully  avoided  until  the  gastric 
nymptonis  have  quite  disappeared.  Relapses  are  easily  excited,  and 
the  most  constant  care  regarding  the  food  must  be  maintained  for 
months,  or  even  years. 


DILATATION  OP  THE  STOMACH. 

Moderate  dilatation  of  the  stomach  is  quite  a  frequent  condition, 
although  it  is  not  so  large  a  factor  in  the  disorders  of  digestion  in 
infancy  and  childhood  as  many  who  have  written  upon  the  subject 
Would  lead  us  to  believe.  A  very  marked  degree  of  dilatation  is  rare, 
but  in  these  cases  its  recognition  is  important  and  its  treatment  diffi- 
cult. 

Dilatation  is  almost  invariably  regular  or  cylindrical;  it  is  usually 
most  marked  at  the  cardiac  extremity  (Fig.  61).  Cases  of  irregular  or 
saccular  dilatation,  except  when  associated  with  cicatricial  conditions,  are 
of  somewhat  doubtful  occurrence.  The  irregular  shapes  of  the  stomach 
found  at  autop«y  dp[»endpnt  upon  the  contraction  of  the  muscular  coats, 
may  be  easily  mistaken  for  hour-glass  contraction  or  saccular  dilatation. 
The  degree  of  dilatation  may  be  very  great ;  thus,  the  stomach  of  a  child 
three  months  old  measured  at  autopsy  nine  ounces ;  another,  four  and 
a  half  months  old,  ten  ounces.    The  greatest  dilatation  I  have  measured 
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during  life  was  in  a  child  four  montlis  old,  where  tlio  stomach  held  twelve 
oun(H!s.     • 

In  rare  instances  dilatation  may  result  from  congenital  stenosis  of 
the  pylorus.  Tin*  most  important  prodisposing  cau.'ie.  howeviT,  i«  the 
muscular  atony  which  acc«nn panics  rickets.  It  is  found  to  a  sliglit  de- 
gree in  almost  all  pevere  case.s  of  ricketH.  The  principal  exciting  caunc:} 
are  coutiuuetl  distention  from  overfeeding  and  chronic  indigestion. 

In  most  wiseH  the  only  fiymptonia  are  those  of  the  chronic  indigestion 
which  almost  invariably  accompanies  dilatation.  If  there  is  pyloric  steno- 
sis, vomiting  is  present.  In  young  infants  the  pressure  symptoms  may  be 
7ery  serious.  This  is  particularly  true  in  infants  with  acute  bronchitis  or 
broncho-pneumonia,  or  in  those  with  atelectasis.  In  these  patients  I  have 
seen  very  grave  symptoms  accompany  the  rapid  distention  of  a  dilated 


Fi«.  69.— A,  dIUtod  gtoniftoh  from  mchitio  child  of  alx  months ;  B,  ntoniaoh  of  hMlihj  child 
of  same  igo.     (.OulliDce  reduced  fk-om  photogra]>tiit.) 

stomach,  and  in  one  very  delicate  infant  of  three  months  this  was  appar- 
ently the  cause  of  death.  A  positive  diagnosis  of  dilatation  is  only 
made  by  the  physical  signs.  There  are  epigastric  fulness  and  distention, 
and  in  some  very  thin  patients  the  outline  of  the  stomacli  can  be  distinctly 
seen.  Dilatation  of  the  transverse  colon,  however,  may  be  mistaken  for 
dilatation  of  the  stomach.  In  the  latter,  the  lower  outline  is  convex,  while 
in  the  former  it  is  usually  slightly  concave.  The  most  satisfactory  meana 
of  diagnosis  is  hy  percussion.  The  examination  should  be  made  three  or 
four  hours  after  feeding,  at  which  time  the  whole  abdomen  is  apt  to  be 
tympanitic.  The  stomach  should  then  be  filled  with  water;  the  lower 
limit  of  the  area  of  fla-tness  will  be  the  lower  border  of  the  stomach.  This 
is  much  more  satisfactory  than  determining  the  outline  after  the  genera- 
tion of  gas  in  the  stomach.  If  the  lower  border  comes  nearly  to  the 
umbilicus  the  stomach  is  dilated ;  if  it  is  below  the  umbilicus,  it  is  much 
dilated.  In  many  cases  the  capacity  of  the  stomach  can  be  measured  by 
simply  seeing  how  much  water  can  be  easily  introduced  into  it  by  means 
of  the  funnel  and  stomach  tube. 
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In  moderate  dilatation  of  the  stomach  the  prognosis  is  good  except 
when  it  is  due  to  pyloric  stenosis.  If  the  infant  has  any  acute  or  clironic 
pulmonary  disease,  dilatation  of  the  stomach  may  add  to  the  discomfort 
and  even  to  the  danger  from  that  condition. 

In  the  management  of  these  cases  the  first  point  is  to  restrict  the 
use  of  fluids,  reduce  the  size  of  the  meals,  and  regulate  the  diet  in 
accordance  with  the  general  plan  outlined  in  the  chapter  on.  Chronic 
Indigestion.  If  the  dilatation  is  nmrkcd,  the  stomach  should  be  washed 
once  a  day.  The  general  condition  of  the  patient  usually  requires  tonics, 
the  best  of  which  is  strj'chnine;  and  rickets,  if  present,  should  receive 
its  appropriate  constitutional  treatment. 

ULCER  OP  TEE  STOMACH. 

Ulceration  of  the  stomach  may  be  found  in  connection  with  several 
pathological  processes  which  are  quite  distinct  from  one  another: 

1.  Ulcers  in  the  newly  l)om.  These  have  already  boon  referral  to  in 
the  chapter  on  Hieraorrhages  of  the  Newly  Bom.  The  only  character- 
istic symptom  is  hemorrhage. 

2.  Ulcers  resulting  from  acute  gastritis.  These  also  are  not  fre- 
quent (page  338),  As  a  rule  they  give  no  symptoms  except  those  of 
gastritis,  although  in  several  cases  I  have  known  severe  haemorrhage  to 
result  from  them.    This  symptom  will  be  considered  later, 

3.  Tuberculous  ulcers.  These  are  quite  rare,  I  met  with  gastric 
ulcers  five  times  in  one  hundred  and  nineteen  autopsies  on  tubercu- 
lous cases;  however,  the  evidence  was  not  conclusive  in  all  of  them 
that  the  ulcers  were  tuberculous ;  but  in  three  the  tubercle  bacilli  were 
found.  Usually  there  were  several  small  ulcers ;  in  one  case  but 
two  were  present,  the  larger  one  being  nearly  three-fourths  of  an  inch 
in  diameter,  and  situated  on  the  posterior  wall  near  the  uiiddle  of  the 
greater  curvature.  All  but  one  of  these  cases  were  in  infants,  one  child 
being  only  ten  months  old.  The  ulcers  gave  no  symptoms  during  life, 
and  death  took  place  from  general  tuberculosis.  This  is  the  history  of 
nearly  all  the  few  cases  on  record-  In  one,  however,  reported  by  Casin, 
n  tulK*rculous  ulcer  perforated  the  stomnch  and  caused  death  from  peri- 
tonitis. Active  symptoms — bloody  vomiting  and  bloody  stools — were 
excited  by  the  use  of  an  emetic. 

4.  Simple  perforating  ulcers.  These  are  of  great  rarity  and  uncer- 
tain pathology.  I  have  found  but  five  recorded  cases  in  young  children 
in  non-tuberculous  patients,  two  of  these  being  young  infants.  Rotch's 
patient  was  but  seven  weeks  old,  and  Oade's  but  two  months.  Two  other 
euei  were  under  four  years  old. 

The  syrnptoms  of  ulcer  b«»fore  i^crforation  arc  gastric  pain  and  ten- 
derness, vomiting  of  blood,  nnd  fiften  bloody  stools.  In  most  of  these 
cases  in  children  there  were  no  symptoms  until  perforation,  then  fol- 
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lowed  collapse,  sometimes  high  temperature,  the  rapid  deTelopment  of 
tympanites,  and  death  from  shock  or  from  peritonitis. 

The  prognosis  is  bad  in  all  forms  of  ulcer  of  the  stomach,  except  the 
small  follicular  variety.  In  this,  however,  the  diagnosis  can  not  posi- 
tively be  made  except  by  gastric  haemorrhage,  and  it  is  only  this  vhich 
makes  these  cases  serious. 

Treatment. — The  treatment  is  absolute  rest,  ice,  small  doses  of 
opium,  rectal  feeding,  stimulants ;  later,  bismuth,  arsenic,  or  nitrate  of 
silver.  If  symptoms  of  perforation  occur  the  abdomen  should  be  opened 
without  delay,  as  offering  the  only  chance  of  recovery. 

TUMOURS  OP  TDE  STOMACH. 

Although  exceedingly  rare,  tumours  of  the  stomach  occur  in  child- 
hood, and  are  seen  even  in  infancy.  A  case  of  sarcoma  of  the  stomach  in 
a  child  of  three  and  a  half  years  has  been  reported  by  Finlayson  (British 
Medical  Journal,  December  2,  1899).  It  was  apparently  primary.  The 
microscopical  examination  showed  it  to  be  of  the  spindle-celled  variety. 
This  writer  could  find  no  other  recorded  case  under  the  age  of  fifteen. 

Lymphadcnoma  of  the  stomach  in  a  rachitic  infant  of  eighteen 
months  has  been  recorded  by  Rolleston  and  Latham  (Lancet,  May  14, 
1898).  There  were  multiple  tumours  arising  from  the  mucous  mem- 
brane in  the  pyloric  region.  The  case  in  many  features  resembled  leu- 
kaemia. 

Six  cases  of  cancer  of  the  stomach  in  children  under  ten  years  are 
collected  in  an  article  by  Osier  and  MoCrae  (Xew  York  Medical  Jour- 
nal, April  21,  1900).  Four  of  these  were  in  young  infants  and  probably 
congenital.  One  case,  in  a  child  of  eight,  presented  the  usual  symptoms 
and  lesions  of  the  adult  disease. 

HEMORRHAGE  PROM   THE  STOMACH   (HEMATEMESIS), 

The  most  frequent  variety  of  hannorrhage  from  the  stomach,  that 
met  with  in  the  newly  born,  has  alreadv  been  considered.  (See  page 
105.) 

1  have  met  with  three  fatal  cases  in  young  infants,  the  eldest  being 
fifteen  inontlis  old.  In  the  first  case  there  were  symptoms  of  ordinary 
gastro-entcritis.  On  the  seventh  day  the  vomiting  of  blood  began,  and 
was  repeated  about  ten  or  twelve  times  durinjr  the  next  twenty-four 
hours,  when  death  took  plac<\  The  blood  was  quite  abundant,  as  much  as 
a  drachm  of  rod  blood  being  discharged  at  once.  At  autopsy  there  were 
found  in  the  stomach  about  two  ounces  of  dark-brown  fiuid,  but  no  gross 
lesion  was  discovered,  and  no  explanation  of  the  bleeding.  This  haemor- 
rhage was  apparently  capillary.  In  the  second  case  there  were  symptoms 
of  acute  gastro-enteritis  of  thirty-six  hours'  duration.     .After  this  time 
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there  web  marked  abdominal  distention  with  symptoms  of  collapse;  then 
a  profuse  hflemorrhage  from  the  stomach,  the  child  dying  while  vomiting 
blood.  At  least  half  a  pint  was  discharged.  The  stomach  contained  at 
autopsy  two  ounces  of  dark  fiiiid  blood,  and  the  mucous  membrane  was 
filled  with  minute  ulcers  extending  quite  through  the  mucosa.  In  the 
third  case  there  was  no  vomiting  of  blood,  but  the  patient  died  with 
symptoms  of  iuternal  hjemorrhiige.  There  was  Wood  in  the  upper  part 
of  the  intestine,  and  the  stomach  was  filled  with  blood;  it  contained 
many  small  follicular  ulcers  resembling  those  found  in  the  previous  case. 

Hemorrhage  from  the  sfoniaeli  may  occur  in  purpura,  ha?mophilia, 
scurvy,  and  rarely  in  malaria.  In  young  girls  about  puberty  it  may  be  a 
form  of  vicarious  mcnstniation.  Occasionally  blood  may  be  vomited  in 
cases  of  Ixaniorrhagic  measles.  Two  cases  are  reported  in  which  fatal 
hemorrhage  followed  the  swallowing  of  a  foreign  body.  In  both,  vomit- 
ing of  blood  occurred  long  after  the  original  accident.  In  one  case  two 
and  a  half  years  had  elapsed.  The  autopsy  in  this  case  showed  impac- 
tion of  the  foreign  body  and  ulceration  into  the  arch  of  the  aorta.  Spu- 
rious haemorrhages  may  occur  where  blood  has  been  swallowed  and  then 
vomited.  The  source  of  this  is  most  frequently  the  nose  or  pharynx. 
It  may  happen  in  infants  at  the  breast,  whore  the  blond  is  drawn  from 
a  fissure  or  ulcer  in  the  nipple.  Tlie  amount  of  blood  vomited  under 
these  circumstances  may  be  large  enough  to  be  quite  alarming.  It  may 
be  recognised  by  the  child's  general  condition  being  normal,  and  by  the 
presence  of  fissures  or  ulcers  upon  the  nipple.  It  may  sometimes  be 
noticed  that  the  vomiting  of  blood  follows  nnrsing  from  one  breast  and 
not  from  the  other. 

Symptoms. — There  may  be  no  symptoms  except  those  of  internal 
hiemorrhage,  but  this  is  rare.  Usually  there  is  vomiting  of  blood,  and 
blood  appears  in  the  stools.  If  the  hemorrhage  is  rapid  and  vomiting 
speedily  occurs,  the  blood  may  be  of  a  bright-red  colour.  If  it  has  been 
long  in  the  stomach  it  is  of  a  dark-brown  or  black  colour  resembling 
coffee-grounds.  The  stools  containing  blood  from  the  stomach  are 
black  and  tarry  in  ap{)earance.  The  general  symptoms  will  depend  upon 
the  amount  of  blood  lost. 

In  a  case  where  blood  is  vomited,  the  first  point  is  to  distinguish  spu- 
rious from  true  gastric  hemorrhage.  The  nose  and  pharynx,  especially 
its  posterior  wall,  should  l>e  carefully  examined.  If  the  child  ia  at  the 
breast,  the  nipples  should  Ite  exatninnl.  In  older  children  it  is  imjwrtant 
to  distinguish  vomiting  of  blood  from  ha?moptysi8.  This  distinction  is 
to  be  made  in  accordance  with  the  rules  laid  down  in  text-books  on  gen- 
eral medicine.  The  prognosis  is  bad  if  the  hjemorrhnge  is  due  to  ulcer, 
if  it  is  very  profuse,  or  if  it  occurs  in  young  infants.  When  it  occurs  in 
connection  with  constitutional  diseases  the  prognosis  depends  upon  the 
original  disease. 
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Treatment. — Altogether  the  most  efficient  remedy  is  the  suprarenal 
extract.  It  may  be  given  very  freely,  at  least  two  grains  every  lialf  hour 
to  a  child  of  one  year.  The  patient  should  be  kept  quiet,  preferably  upon 
the  hack;  if  there  are  signs  of  collapse,  stimulants  may  be  given  hypo- 
derruically  or  by  the  rectum.  No  food  should  be  given  by  the  stomach 
for  at  least  twenty-four  hours  after  the  haemorrhage  has  ceased. 


CHAPTER   VI. 

VISEASES  OF  TEE  INTESTJyES, 

MALFORMATIONS  AND  MALPOSITIONS. 

Malformations  are  not  very  frequent,  but  are  of  great  variety. 
With  the  exception  of  those  situated  at  the  lower  end  of  the  intestine 
they  are  not  of  much  practical  importance,  for  the  condition  is  such 
ordinarily  as  to  be  iiu^oiiipatiblo  with  life.  Malfonnatioiih  may  be  met 
with  at  any  point  in  the  canal,  but  most  frequently  in  the  rectum  and 
anus.  Aside  from  these,  malformations  of  the  large  intestine  are  much 
less  common  than  tha^e  of  the  small  inteetine. 

Malformations  of  the  Rectum. — In  P'ig.  60  are  shown  the  usual  vari- 
eties of  malformation  of  the  rectum.  The  most  frequent  is  atresia  of 
the  anus  (1).  In  this  the  cu- 
taneous septum  has  not  been 
absorbed,  but  the  intestine  is 
normal  to  its  lower  extrem- 
ity. This  form  is  readily 
curable  by  a  surgical  opera- 
tion. In  the  next  variety  (2) 
the  cutaneous  orifice  and  the 
lower  part  of  the  rectum  are 
normal,  but  a  membrane 
separates  this  portion  frtnu 
the  upper  part  of  the  gut; 

this  is  usually  situated  within  two  or  three  inches  of  the  anus.  The 
bulging  of  the  lower  part  of  the  distended  intestine  can  usually  be  felt  by 
the  finger  in  the  rectum,  and  a  simple  division  of  the  membrane  by  a 
guarded  bistoury  may  relieve  the  condition.  The  third  form  (3)  is  more 
serious.  Here  the  rectum  terminates  in  a  blind  [wuch  at  a  variable  dis- 
tance from  the  anus,  and  is  reyvresenttMl  below  by  an  impervious  fibrous 
cord.  The  diagnosis  of  this  condition  can  not  positively  be  made  without 
opening  the  abdominal  cavity.  The  bulging  of  the  intestine  appreciable 
by  the  finger  in  the  rectum,  is  the  only  point  which  differentiates  the 
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Fis.  60. — Ualformftliooft  of  Uie  r«ctuin.    A,  onuft; 
R,  rectum. 
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preceding  variety  from  this  one.  Instead  of  atresia  of  the  rectnm  there 
may  be  stenosis  of  varying  dcgroes,  which  may  give  rise  to  the  uaual 
Bymptoms  of  stricture.    This  is  often  curahle  by  dilatation. 

Malfonnationft  of  the  Small  Intestine. — Tliore  may  be  stonosis  or 
atrt'sia  at  any  puiut,  often  at  nuuiy  pi>intd.  Obstruction  is  much  more 
frequent  in  the  Bpper  than  in  the  lower  part  of  the  small  intestine,  the 
most  common  seat  being  the  duodenum.*  Atresia  is  more  often  seen  than 
stenosis.  TJierc  may  be  a  snigle  point  of  obstruction,  or  the  lumen  of 
the  intestine  may  be  obliterated  for  a  considerable  distance,  the  intestine 
being  represented  only  by  a  fibrous  cord  which  connects  the  two  open  por- 
tions, or  there  may  be  no  connection  botweeu  them.  In  all  cases  the  in- 
testine above  is  found  very  greatly  distended,  while  that  below  is  empty 
and  usually  atrophied.  The  causes  of  these  multiple  deformities  are 
mainly  two — fcetal  peritonitis  and  volvulus.f  In  facial  peritonitis  there 
are  usually  found  bands  of  adhesions  l)otween  the  intestinal  coils,  and  be- 
tween the  intestine  and  the  solid  viscera.  Syphilis  has  been  assigned  as 
a  cause  in  many  cases.  Volvulus,  or  a  twisting  of  the  intestine  during 
its  development,  is  a  more  satisfactory  explanation  for  the  majority  of 
the  cases,  especially  where  there  are  multiple  points  of  atresia.  All 
these  conditions  are  beyond  the  reach  of  surgical  treatment.  The  symp- 
toms appear  soon  after  birth  and  are  those  of  inte.stinnl  obstruction. 
(See  page  117.)  The  higher  the  point  of  obstruction  the  shorter  the 
duration  of  life;  it  is  rarely  more  than  a  week  in  any  case  of  atresia; 
in  stenosifl  it  may  l)e  two  or  three  months. 

Meckel's  diverticulum. — This  is  the  remains  of  the  omphalo-mesen- 
t€ric  duct,  which  in  foetal  life  forms  a  communication  between  the  intes- 
tine and  the  umbilical  vesicle.  It  is  given  off  from  the  ileum,  usually 
about  a  foot  above  the  ileo-ca?cal  valve.  Most  frequently  it  exists  as  a 
blind  pouch  from  one-half  to  two  or  three  inches  long,  communicating 
with  the  intestine.  At  the  extremity  of  this  there  may  be  a  fibrous  cord, 
whiih  is  free  in  the  abdominal  cavity  or  attached  to  the  umbilicus.  In 
other  cases  the  duct  may  remain  pervious  quite  to  the  umbilicus,  so  tliat 
there  is  a  ftecal  fistula.  Prolapse  of  the  mucous  membrane  of  the  duct 
may  lead  to  an  umbilical  tumour.  (See  page  114.)  Meckcrs  diverticu- 
lum, esj)ecially  when  present  as  a  cord  connecting  the  ileum  with  the 
umbilicus,  may  compress  a  coil  of  intestine,  leading  to  obstruction  or  even 
strangulation.    This  may  occur  in  infancy  or  later  in  life. 

Kalpoiitions. — The  ascending  colon  may  be  found  upon  the  left  side. 
There  may  Ix?  a  complete  transposition  of  the  abdominal  viscera.     In 


*  See  Cordes,  Archivea  of  Pediatrics,  June,  1901,  for  &  report  of  flfty-seren 


t  .Silbennann  (Jahrb.  f Qr  Rinderh.,  Bd.  xriii,  p.  420) ;  Oaertner  (Jahrb.  fUr  Kinderh. 
Bd.  XX.  p.  406). 
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cases  of  congenital  umbilical  heniia  a  large  part  of  the  intestines  may  Ihj 
found  in  the  tumour,  and  in  diaphragmatic  lioruia  they  may  i>e  in  the 
thoracic  cavity. 

DIARRIKEA. 

The  tenn  diurrhan  is  u^ni  to  covor  all  conditions  attended  by  fre- 
quent loose  evacuations  of  the  lx>weLs.  Theise  depend  upon  an  inorejiw? 
in  peristalsis  and  in  the  intestinal  secretions. 

The  importance  of  diarrhceal  dii^ascs  in  children  can  b«\'il  be  appre- 
ciated by  reference  to  the  following  table  sthowing  the  mortality  of  diar- 
rha^al  disease  in  cliildren  under  two  years  as  compared  with  that  from 
certain  infectious  diseases  for  all  ages. 

Dmtha  in  Netv  Tork  City  for  Five  Years. 


Measles,  all  ages , 

Scarlet  fever,  all  ages , 

Pertussis,  "      "     , 

Tvjthoid,  •'       "     

Dli>lilheria,      "      "    

Total  deaths  from  five  diseases. 

Diarrha'ttl  diacaae  under  two  years. . 


190U. 


816 
465 

584 

718 


IWI. 


449 

380 

727 

3,U6S 


5,744      5,796 


10(13. 

710 
040 
606 
764 
2,016 


4.9H8 


luoa. 


506 
734 
824 
65.S 
2.IiK) 


4,489 


Ifi&l.       Tocala. 


8,a78 

4.153 

8,000 

S.623 

10^77 


SHSnO 
5.646  I    S6,563 


There  are  several  important  underlying  factors  upon  which  diarrha'al 
diseases  depend.  Their  great  frwjiR'ncy  belongs  to  the  tirst  two  years  of 
life;  after  this  time  a  notable  diminution  both  in  frequency  and  severity 
is  seen,  and  a  fatal  outcome  is  relatively  rare.  The  extreme  susceptibility 
of  infancy  is  due  to  several  causes.  The  digestive  organs  are  severely 
taxed  to  provide  for  the  needs  of  the  growing  body.  The  mucou.-^  mem- 
brane of  the  gastro-euteric  tract  is  very  delicate  in  structure,  and  has  not 
much  resistiUice;  it  is  constantly  exposed  to  injury  by  irritation,  and  to 
infection. 

The  next  most  striking  fact  about  diarrlueal  diseases  is  their  preva- 
lence during  the  summer  season.  This  is  graphically  sliown  in  Figs,  til 
and  62,  where  are  given  by  months  the  cases  treated  in  a  large  Xew  York 
dispensary  for  ten  years,  and  the  mortality  records  for  the  entire  city 
during  the  same  period.  The  enormous  increase  in  the  nuniljer  of  cases 
occurring  in  the  summer  months  does  not  have  reference  to  any  single 
form  of  diarrhcea.  but  to  all  forms. 

While  diarrhcpal  diseases  are  especially  frequent  in  cities  and  among 
the  poor,  still  they  are  not  essentially  diseases  of  the  city  or  of  poverty. 
Severe  and  even  fatal  eaees  are  constantly  met  with  among  all  claeases 
and  in  all  places.     Diarrhcpal  diseases  are  not  essentially  tilth-diseases; 
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yet  their  frequency  and  severity  are  both  increased  by  want  of  clean- 
liness in  apartnientfi,  and  in  thu-  persons  and  t-lothing  of  infants,  espe- 
cially tho  napkiasj  chiefly  because  Ihese  lead  to  a  contamination  of  the 
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food.    Poverty  and  had  surrounding  predispose  to  dinrrhnna  in  summer, 
just  as  they  do  to  othor  fftrnis  of  acuto  disea^  in  the  cold  season. 

But  more  important  etill  is  the  sort  of  care  that  the  infant  receives. 
Intelligent  care,  even  in  very  poor  surrounding,  may  enable  children  to 
escaj)c  serious  diarrlnra  in  summer.     This  result  is  due  not  only  to  the 
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Pio.  63.— ^w«n  of  dUrrlxpnl  diitniiw  tro«t«d  tn  the  Oerman  DtspeoMry  (New  Yoft»  in  ten 
^Mm  in  ohitdnm  uud*T  ttvc;  iv.iii|i»rv<l  with  the  nuan  tciupentun  for  tJiu  wuue  pcricxl. 
,  ctiMM  uf  diiirrha!u; ,  uiotn  t«iupcrAtiir«.    (Sftibert.) 


care  of  the  person,  but  includes  intelli^nt  management  of  feeding,  with- 
out which  all  methods  are  alike  unsuccessful. 

Anything  which  lowers  the  general  vitality  increases  the  liability  to 
diarrhceal  diseases.  Marasmus,  malnutrition,  and  rickets  are  especially 
im]X)rtant  factors. 
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There  are  cases  in  which  diarrhcea  and  dentition  are  closely  at»o- 
ciatedy  for  the  bowels  quickly  become  normal  when  the  teeth  have  pierced 
the  gum.  These  cases,  although  rare,  do  occasionally  occur.  The  infre- 
quency  of  diarrhcea  during  dentition  in  the  cold  season,  is  the  best  argu- 
ment against  its  importance  as  an  etiological  factor. 

Of  all  etiological  factors,  the  fonn  of  feeding  is  the  most  important. 
Of  1,943  fatal  cases  which  I  have  collected,  only  tliree  per  cent  had  the 
breast  exclusively.  Fatal  cases  of  diarrha*al  disease  in  nursing  infants 
are  extremely  rare.  In  most  cases,  however,  it  is  not  artificial  feeding 
per  se,  but  artificial  feeding  ignorantly  and  improperly  done,  which  is 
to  be  blamed.  If  cow's  milk  is  employed  as  a  substitute  for  breast-milk, 
the  differences  in  composition  are  either  not  appreciated  or  else  ignored, 
80  that  many  artificially-fed  children  suffer  from  malnutrition.  The 
comparative  safety  of  cow's  milk  in  winter  and  in  the  country,  however, 
shows  that  the  chemical  composition  of  cow's  milk  Js  not  the  most  impor- 
tant factor.  Another  common  and  very  serious  mistake  is  that  of  over- 
feeding. Artificially-fed  children  are  almost  always  over-fed.  The  com- 
mon practice  of  feeding  an  infant  every  time  it  cries,  or  of  kt*cping  the 
lK)ltle  at  its  mouth  the  greater  part  of  the  time,  is  productive  of  untold 
harm. 

The  feeding  of  impure  milk  is  an  imjwrtant  cause  of  diarrhoea,  espe- 
cially among  the  poor  in  cities  during  the  summer.  The  different  ways 
in  which  milk  may  be  contaminated  have  already  l>een  considered  in  a 
previous  chapter.  It  is  surprising  lo  see  how  quickly  diarrhtra  is  excited 
by  impure  milk.  I  once  saw  in  the  New  York  Infant  Asylum  every  one  of 
the  twenty-three  healthy  children,  all  over  two  years  old  and  occupying 
one  ward,  attacked  in  a  single  day  with  diarrhoea  which  was  traceil  to 
this  cause.  Articles  of  food  totally  unsuited  to  the  child's  digestion  are 
often  given.  Among  the  poor  it  is  a  common  practice  to  give  all  kinds  of 
wlid  ffK»d  to  children  from  six  to  eighteen  mouths  old,  while  those  of  two 
years  often  get  only  the  regular  diet  of  the  family.  The  great  majority 
of  the  attacks  of  diarrluea  in  children  over  two  years  old  can  l»e  traced 
directly  (o  im|>roper  foml,  often  to  unriiMi  or  pnrtly  dccay<'d  fruit. 

The  factors  mentioned — over-feeding,  too  frequent  feeding,  and  the 
habitual  use  of  improper  food — all  combine  to  produce  a  chronic  indiges- 
tion which  is  probably  the  most  important  predisjwsing  cause  of  diar- 
rhopal  diseases. 

The  opinion  has  long  been  held  tbnt  some  close  connection  exists 
l>etween  biuleria  in  milk  and  the  prevalence  of  diarrhncal  di?^aso  in  sum- 
mer. In  the  years  1901  to  1903  an  investigation*  was  imdcrtaken  by 
the  Rockefeller  Institute  in  co-operation  with  the  Hejilth  Department  of 


*  The  full  n;i>ort  of  this  inrestigstion  was  published  by  Prof.  William  H.  Park  uid 
the  author  in  ths  Medical  News,  December  5, 1903. 
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New  York  to  secure  more  definite  data  regarding  the  following  points : 
(1)  The  results  iu  MmlI- iaeding  ubtajui:d  with  miik  of  dilTtTmit  de- 
grees of  purity  both  iri  winter  uud  in  ftuniraer,  aa  8hown  by  the  gain  or 
loss  in  weight,  the  annmnt  of  gti^tro-inteKtiiml  disturbance,  und  the 
deatli  rate;  (2)  the  roIatiDU,  if  any,  existiu^  betwi»eu  tiie  nutulwr  of 
bacteria  present  in  the  milk  and  the  frequency  of  diarrhteal  disiease;  (3) 
whetlier  any  organisiuH  with  pathogenic  properties  could  Ije  found  in 
milk  to  which  diarrhfpal  disease  could  be  ascribed  as  a  cause;  (4) 
whether  the  practice  of  heating  milk — pasteurization  or  sterilization — 
affui'tetl  the  results  obtaiued  with  any  given  luilk;  (5)  to  what  degree 
older  children  as  well  as  infants  were  affected  by  bacterial  coutauiination 
of  milk. 

Altogether  observations  were  made  upon  592  bottle-fpd  infants  liv- 
ing in  tenements  of  New  York ;  202  were  observed  in  winter  and  390  in 
summer.  The  infants  were  well  wlien  the  observations  were  Imj^uu,  and 
were  watched  for  a  period  of  al>out  three  months,  hvmg  visited  regularly 
by  physicians,  who  gave  advice  when  needed.  For  some  of  the  children 
no  change  was  made  in  the  milk  Mhich  they  were  already  taking;  for 
others  special  milk  was  provided.  Samples  of  milk  as  fed  to  the  chil- 
dren were  fretjueully  examined  as  to  the  ntnalxT  and  character  of  the 
bacteria  present.  Observations  were  possible  upon  infants  taking  (1) 
condensed  milk,  (2)  the  cheapest  grade  of  store  milk,  such  as  is  usually 
purchased  liy  the  poor,  (3)  a  belter  grade  of  milk  delivered  in  Ijottles, 
(4)  the  l»est  botthnl  milk  sold  in  tbt*  city,  all  of  the  above  l)eing  pre- 
pared at  home,  (5)  milk  modified  at  central  distributing  stations  and 
furnished  to  patient-s  in  separate  feetliug-bottles. 

During  the  winter  j>eriod  of  observation,  the  mortality  was  hut  3.5 
per  cent,  and  in  but  one  instance  was  death  due  to  disease  of  the  digestive 
tract.  The  health  of  the  infants  observed  was  not  appreciably  affected 
by  the  kind  of  milk  nor  by  the  number  of  bacteria  which  it  contaimnl. 
The  ditferent  grades  <>f  niilk  varied  much  Iciss  in  the  amount  of  bacterial 
contamination  in  winter  than  in  summer,  the  cheap  store  milk  averaging 
only  aI>out  750,000  per  c.c. 

During  the  summer  period,  the  mortality  was  10.5  per  cent,  four- 
nftlLs  of  the  deaths  Iwing  due  to  diarrhtpal  disease.  At  this  season  the 
kind  of  milk  influenced  greatly  both  the  amount  of  illness  and  the 
mortality.  The  worst  results  were  seen  in  those  who  took  the  cheap 
grade  of  store  milk  and  those  who  took  condensed  milk;  the  best  results 
in  those  who  took  the  best  grade  of  bottled  milk,  or  modified  milk  from 
central  distributing  stations. 
I  The  ntimber  of  bacteria  which  may  accumulate  in  milk  before  it 

I  becomes  noticeably  harmful  to  the  average  infant  in  summer,  differs  with 

I  their  nature,  the  age  of  the  milk  and  the  temperature  at  which  it  haa 

I  been  kept.    Of  the  usual  varieties  present,  no  strikingly  deleterious  re- 
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suits  were  seen  until  the  number  approached  the  one  million  mark. 
If  much  above  this  point,  however,  the  injurious  effects  were  usually 
manifest.  But  below  it  other  factors  rather  than  the  number  of  bacteria 
seemed  of  greater  importance.  Thus  in  the  use  of  condensed  milk, 
prepared  as  it  usually  was  with  hot  water,  the  bacterial  contamination 
was  relatively  small,  yet  the  results  were  almost  as  bad  as  with  the  most 
highly  contaminated  milk. 

An  effort  was  made  to  discover  whether  a  relationship  existed  be- 
tween any  special  forms  of  bacteria  present  in  city  milk  and  the  health 
of  children.  The  observations  were  continued  for  two  years  and  alto- 
gether the  pathogenic  properties  of  139  varieties  of  bacteria  isolated 
from  milk  were  tested  upon  animals  in  various  ways,  chiefly  by  feeding 
pure  cultures  to  young  kittens.  The  results  were  entirely  negative.  Nor 
could  a  relationship  be  established  in  any  other  way  between  any  special 
form  of  bacteria  in  milk  and  the  summer  diarrhoeas  of  infancy. 

To  test  the  effect  of  heating  milk,  observations  were  made  in  the  sum- 
mers of  1901  and  1902  upon  98  infants  who  were  taking  the  modified 
milk  prepared  at  a  central  depot.  The  milk  used  was  from  a  good  farm, 
and  had  been  kept  properly  cooled.  The  infants  were  divided  into  two 
groups  as  nearly  alike  as  possible  in  their  surroundings  and  in  the  care 
they  received.  To  one  groiip  the  milk  was  given  pasteurized  (166°  F. 
for  thirty  minutes),  to  the  other  group  it  was  given  raw.  All  the 
infants  were  well  at  the  beginning  of  the  period  of  observation.  The 
results  are  shown  in  the  following  table: 


Food. 

Total 

number  of 

Infants. 

Remained 
well  entire 
summer. 

Had 

severe 
diarrhoea. 

Average 

dara 
diarrhoea. 

Deaths. 

Pasteurized  milk  containing  1,000 
to  50.000  bactena  per  c.c.  at  the 
time  of  use 

41 
51 

31 
17 

10 
34 

4 
Hi 

1 

Raw  milk  conUiniiig  1,200,000  to 
20.0(K).000    bacteria    per   c.c.    at 
the  time  of  use 

2 

Thirteen  of  tiie  fifty-one  infants  on  raw  milk  were  changed  before 
the  end  of  the  season  to  pasteurized  milk  because  of  serious  diarrhoea; 
but  for  this  the  results  with  raw  milk  would  have  been  even  more  un- 
favourable. A  similar  experiment  was  made  a  third  season  with  almost 
identical  results.  Although  the  number  of  cases  is  not  large,  the  results, 
which  were  practically  uniform  for  three  successive  seasons,  show  un- 
mistakably that  in  hot  weather  fairly  pure  milk  given  raw,  causes  illness 
in  a  much  larger  number  of  cases  than  when  it  has  been  previously 
heated.  However,  a  considerable  percentage  of  infants  apparently  do 
quite  well  upon  raw  milk. 

Sterilized  milk  cannot  be  kept  indefinitely,  owing  to  the  development 
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of  spore-bearing  bacteria.  Although  healing  umy  diiatroy  nil  the  hietic 
»cid  groups,  which  cause  souring  of  milk,  such  milk,  if  kept  at  summer 
temperature  for  any  considerable  length  of  time  (over  twenty-four 
hours),  may  coutaiu  immense  numbers  of  otiier  bacteria,  and  be  very 
poisonous  although  not  sour.  This  indicates  the  particular  danger  which 
may  come  from  the  general  sale  of  pasteuriyxHl  or  sterilized  milk,  which  is 
popularly  supiH)scr<i  to  be  safe  for  two  or  three  days,  even  without  ice. 

After  the  firat  two  years,  children  are  less  and  less  affected  by  bacteria 
in  milk.  Tlie  observations  setMiicd  to  show  that  milk  from  hoHUhy  cows, 
protiuced  under  cleanly  conditions  and  kept  at  a  temperature  below 
60*  F.,  although  containing  large  numbers  of  bacteria,  sometin»css 
amounting  to  many  millions  per  e.c„  uiight  1h»  taken  in  considerable 
quantities  and  for  long  peri^xls  by  ehtldren  over  three  years  old,  without 
any  appreciably  harmful  etTects  resulting  either  from  the  living  bacteria 
or  their  toxins.  A  single  example  is  typical  of  a  number  of  observations 
made.  An  orj>han  asylum,  containing  05(»  ehililrcn  from  three  to  four- 
Iwn  yearb  old,  useii  during  an  entire  summer,  milk  in  which  the  bacteria 
rangtnl  from  2.000,000  to  50.000.000  per  c.c. ;  yet  during  this  period  there 
occurred  no  case  of  diarrhoea  of  sufficient  severity  to  call  a  physician. 
The  milk  was  kept  cold  (below  60°  F.)  until  usetl;  but  was  given  with- 
out sterilization. 

Mere  numlwrs  of  bacteria  certainly  appear  to  count  for  much  less 
thaa  was  once  supposed.  But  the  fact  should  not  be  overlooked  that 
milk  abounding  in  bacteria  because  of  eareless  handling  is  also  always 
liable  to  contain  pathogenic  organisms  derived  from  human  or  animal 
Murces.  An  important  factor  is  the  temperature  at  which  the  milk 
has  been  kept.  If  this  is  above  (iO"  F.,  poisons  are  much  more  likely 
to  develop,  as  the  history  of  many  epidemics  of  ptomaine  poisoning 
from  milk  shows. 

The  Different  Varieties  of  Acute  Diarrhcea. — Mechanical  diarrhmi, — 
This  includes  ca.«es  in  which  diarrhoea  is  produced  by  foreign  t>odie8,  or 
substances  taken  as  food  which  virtually  act  as  foreign  bodies:  such  are 
partially  cooked  rice  or  other  cerenls;  green  corn,  radishes,  celery,  cab- 
l>age,  or  other  vegetables;  nuts  and  unripe  fruits.  The  irritation  caused 
by  such  sniwtanees  mnv  pro<luee  only  increased  secretion  and  peristalsis 
by  which  the  offending  articles  are  n»movetl,  or,  if  sufliciently  severe  and 
continoed,  it  may  lead  to  actual  inllamination  of  the  mueoas  mend>ranc 
of  the  intestine. 

The  indications  for  treatment  are  first  to  give  an  active  cathartic, 
and,  after  thorough  evacuation  of  the  l^owel  has  taken  place,  to  quiet 
the  excessive  irritation  hy  opium.  For  two  or  three  days  after  such  an 
attack  the  diet  sho\dd  ^^e  very  light,  and  of  sncli  a  character  as  to  leave 
but  little  ronidue.  The  patient  should  be  kept  quiet,  preferably  in  bed, 
tintil  the  stools  are  quite  normal. 
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DiarrhcEa  from  drugs. — Id  susceptible  infants  any  of  the  ordinary 
cattuirflcs  may  cause  an  attack  of  diarrbcca,  because  the  physiological 
elTcots  have  been  either  exaggerated  or  prolougcnl.  It  is  doubtful  whether 
such  attacks  are  often  produced  iu  nursing  infants  by  cathartics  taken  by 
the  mother. 

Diarrh(m  from  nervoufi  influfnces. — Certain  nervous  impressions 
set^m  to  he  able  to  pnxluce  diarrhtni  when  no  other  factors  are  present. 
The  most  important  are  dulling  of  the  surface,  depression  caused  by 
atmospheric  beat,  fatigue,  exhaustion,  fright,  and  dentition.  It  is  a 
oharaclcristio  of  many  of  these  eases,  that  the  taking  of  food  into  the 
stomach  immetliately  excites  a  movement  of  Ihe  bowels.  The  chief  ab- 
normal condition  iu  such  cases  is  exaggerated  peristalsis.  This  is  best 
controlled  by  rest  and  opitim. 

Eliminative  diarrhcea. — Tliis  term  has  been  applied  to  cases  in  which 
diarTha?a  is  evidently  an  effort  on  the  part  of  Nature  to  rid  the  body  of 
some  irritant  or  toxic  product.  The  best-known  example  is  the  diarrhoea 
of  urjcniia.  It  is,  however,  very  probable  that  the  diarrhoea  of  many 
acute  infet!tious  diseases  belongs  iu  this  category. 

Acute  intestinal  indigestion. — Diurrha?a  is  a  constant  symptom  of 
this  condition,  which  is  of  such  importance  that  it  will  be  subaequently 
considered  at  lengtlu 

Diarrhoeas  of  infectious  origin. — In  the  forms  of  diarrhcea  above 
enumerated  there  are  no  lesions,  and  the  bacteria  found  in  the  stools 
are  the  ordinar}*  bacteria  of  tiie  intestines.  There  is  merely  altered 
functional  activity,  both  motor  and  secretory;  so  that  the  normal  cliem- 
istry  of  digestion  is  diHturl»o<l.  All  other  forms  of  acute  diarrhcea  arc 
to  be  regarded  as  infectious. 

All  infectious  diarrhoeas  are  associate)!  with  some  anatomical  lesions, 
the  extent  and  severity  of  which  dejM'nd  upon  the  nature  and  degree  of 
the  infection  and  the  duration  of  the  proc-a-is.  In  the  mildest  cases  and 
in  those  of  short  duration,  even  though  severe,  the  lesions  involve  chiefly 
or  solely  the  epithelial  lining  of  the  int(»fltine.  These  changes  may  Iw 
compared  to  acute  degenerations  of  toxic  origin  in  other  organs,  the  kid- 
ney, for  example.  Nearly  the  whole  intestinal  tract  is  usually  affected, 
and  often  the  stomach  in  addition.  The  symptoms  in  this  group  of 
cases  are  due  not  so  much  to  the  anatomical  changes  as  to  functional  dis- 
turbance and  to  the  toxins  produced  in  the  intestine.  These  act  as  local 
irritants,  and  are  absorl)c<l  into  the  circulation,  producing  the  constitu- 
tional symptoms  of  the  disease. 

These  cases  have  l>een  classed  as  acute  gastro-enterir  intoxication. 

In  the  more  severe  forms  and  in  cases  of  longer  duration  more  ex- 
tensive lesions  are  prescni.  The  epithelium  is  destroyed;  the  bacteria 
penetrate  into  the  deeper  layers  of  the  intestines,  producing  lesions  which 
vary  greatly  in  character  and  degree.    They  are  important  as  modifying 
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tlie  s^'inptoms,  course,  and  terminatioD  of  the  dlsea^^  These  cases  are 
.sometimes  clasbe*!  as  inllainnuitory  diarrha'a;  here,  from  the  location  of 
tlie  Ie«ionK,  tiiey  are  gi*ouj>wi  iimior  the  term  Ueo'CoUlis. 

Tlie  pathological  rehition  existing  betwt»en  the  different  forms  of 
diarrluL'ul  disoatic  is  a  very  close  om*.  The  same  eatic  may  pass  succes- 
sively through  the  stages  of  acute  iadige^tiou,  gastro-enteric  intoxica- 
tion, and  ileo-colitis.  This  transition  may  he  very  hIow.  or  it  may  be  so 
rapid  that  the  different  stage-:*  can  not  Ixr  distinguished.  Instead  of 
passing  through  the  entire  s^eries,  the  process  may  stop  at  any  stage  and 
the  ease  recover,  or  it  may  at  any  stage  prove  fatal. 


ACUTE  INTESTINAL  INDIGESTION. 

In  infants,  acute  indigestion  is  seldom  limited  either  to  the  stomach 
or  to  the  intestine,  although  in  nne  case  the  disturbant'e  of  the  stomach 
is  slight  and  that  of  the  intestine  serious,  and  iu  another  the  reverse  may 
l>e  observed.  In  these  little  patients  the  intestinal  symptoms  are  much 
more  fretpient,  and  as  a  rule  they  are  more  severe  than  those  referable  to 
the  stomach.  There  will  be  considered  in  this  connection  only  the  intes- 
tinal symptoms  of  acute  indigestion;  the  gastric  symptoms  have  already 
lieen  described.  It  should  he  remembered  that  these  may  l)e  seen  in  all 
possible  combinations.  In  older  children  it  is  not  uncommon  to  see  the 
intestinal  symptoms  alone. 

Etiology. — The  causes  are  essentially  the  same  as  those  mentioned 
under  Acute  Gastric  Indigestion — the  use  of  improper  food,  uver- feeding, 
sudden  change  of  food  as  in  weaning,  or  the  change  from  some  other  food 
to  a  rich  breast-milk ;  also  various  conditions  affecting  tlie  nervous  sys- 
tem, such  a-s  heat,  cold,  fatigue,  or  the  onset  of  \uiy  acute  disease.  A  pre- 
disposition to  such  attacks  is  furnished  by  summer  weather,  a  delicate 
constitution,  a  feelile  digestion,  and  by  previous  attacks  of  any  intestinal 
disorder.  In  susceptible  children,  lx>th  infanta  and  those  who  are  olderj, 
the  slightest  error  in  fee<ling  may  induce  an  attack. 

Symptoms. — In    infants,    if    the   attack    develops    suddenly,   gastric 

ptoms  are  usually  present;  if  more  gradually,  they  are  usually  ab- 
sent. The  local  symptoms  are  colicky  pain,  tympanites,  and  later  diar- 
rha»a.  The  important  constitutional  symptoms  are  fever,  prostration. 
and  various  nervous  disturbances.  In  older  children  the  pain  generally 
precedes  the  diarrhoea  by  some  hours,  and  is  referred  to  the  region  of 
the  umbilicus.  Pain  is  indicated  by  the  sharp,  piercing  cry,  grcjit  rest- 
lesoiees.  and  drawing  np  of  the  legs.    Tympanites  is  rarely  very  marked. 

The  stools  are  always  increas^nl  in  number  and  are  from  four  to 
twelve  a  day.  If  more  frequent  they  are  very  small.  The  first  stools  are 
more  or  less  fiecal.  but  thij?  character  is  soon  lost.  In  infancy  the  colour 
i»  fjr*l  yellow,  then  yellowish-green,  and  finally  often  grass-green.    Weg- 
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scheider  baa  shown  that  this  colour  is  due  to  biliverdin.  The  exact  na- 
ture of  the  proce;*8  in  the  intestine,  in  eon^sequenL-e  of  which  biliverdin 
takes  the  place  of  bilirubin  as  the  colouring  matter  of  the  stools,  is  still 
a  disputed  point,  but  in  infancy  this  change  in  a>lour  is  nearly  constant 
The  renction  of  the  stools  is  ahiiojst  invariably  acid.  The  odour  may  be 
sour,  or  it  may  l)e  very  foul.  The  stools  are  much  thinner  than  normal, 
and  frothy  from  the  presence  of  ga-ses.  Blood  is  not  present,  nor  is 
mucus  seen,  unless  the  svmptomHi  have  lasted  several  days.  UnditjesttNl 
food  is  always  present;  in  infants  upon  a  milk  diet,  this  occurs  a-s  fat  or 
lumps  of  casein.  Fat  may  appear  as  small,  yellowish-white  masses  re- 
scMnbling  casein,  but  distinguishe<l  by  their  solubility  in  equal  parts  of 
alcnlu*!  and  ether.  Casein  masses  are  more  nitmerous.  larger,  and 
whiter.  ITnchangetl  starch  may  be  recognized  by  the  iodine  reaction. 
The  microscojKi  shows,  in  addition  to  food-remains,  mucus,  epithelial 
cells,  and  bacteria.  Epithelial  cells,  usually  of  the  cylindrical  variety, 
are  numerous  in  proportion  to  the  severity  and  duration  of  the  attack. 
Tlie  bacteria  are  the  ordinary  forms  found  in  the  faeces. 

In  the  cases  with  sudden  onset  the  temperature  is  invariably  elevated. 
In  infants  it  ranges  from  102°  to  105°  F. ;  in  older  children  from  100"  to 
103°  F.  The  high  temi>erature  does  not  continue.  Usually  after  twelve 
or  twenty-four  hours  it  falls  nearly  or  quite  to  normal.  In  the  cases  with 
a  more  gradual  on>^'t.  or  in  tho.-ie  of  a  less  severe  character,  the  tem|it?ra- 
ture  does  not  often  go  above  101°  F.  Tlie  general  prostration,  like  the 
temperature,  is  greatest  in  infants  and  in  the  cases  beginning  abruptly. 
It  is  sometimes  so  severe  as  to  threaten  life.  There  are  soen  rapid  pulse, 
pallor,  drattTi  features,  and  general  muscular  weakness.  There  may  1)0 
restlessuess,  due  to  pain  and  the  general  discomfort,  or  there  may  b« 
dulness,  apathy,  or  convulsions. 

The  course  and  termination  of  the  disease  depend  upon  the  previous 
condition  of  the  patient,  the  nature  of  the  exciting  cause,  and  the  treat- 
ment employed.  In  a  previously  healthy  child,  if  the  cause  is  at  once  re- 
moved and  proper  treatment  instituted,  the  severe  symptoms  rarely  last 
more  than  a  day  or  two.  and  in  four  or  five  days  the  patient  may  he  quite 
well.  In  delicate  infants,  a  severe  attack  of  acute  intestinal  indigestion 
in  the  hot  season  is  likely  to  prove  the  first  stage  of  a  pathological  pro- 
(H>ss  which  may  continue  until  serious  organic  changes  in  the  intestine 
have  taken  place.  This  result  may  not  follow  the  first  attack,  but  one  Is 
often  succc*eded  by  others  until  it  occurs.  If  circumstances  are  such  that 
proper  dietetic  treatment  and  general  hygienic  measures  can  not  be  car- 
ried out,  this  termination  is  very  common, 

DiagnotiB. — It  is  impossible  to  reeogniw*  an  attack  of  acute  intestinal 
indigestion  until  tlie  diarrhcpa  begins;  the  previous  syniptoms  of  fever, 
prostration,  etc.,  are  seen  in  many  infantile  diseases.  From  the  other 
forms  of  diarrhoea,  this  is  distinguished  by  its  brief  duration,  although  ita 
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symptoms  may  be  very  alarming.  The  nervous  symptoms  are  usually 
less  marked  than  in  gastro-enteric  intoxicatioUj  and  vomiting  is  less  fre- 
quent. 

Prog;no8is. — Such  attacks  do  not  endanger  life  except  in  very  young 
or  very  delicate  infants,  in  whom  they  may  be  fatal.  The  worst  feature 
of  most  cases  is  that  such  attacks  predispose  to  more  serious  intestinal 
diseases,  many  of  which  liave  their  origin  in  acute  indigestion  whicli  has 
been  either  neglected  or  badly  managed. 

Treatment. — The  same  general  plan  is  to  be  followed  as  in  cases  of 
gastrin  indigestion — viz.,  first  io  empty  the  i)owels  as  completely  as  pos- 
sible of  all  decompoifing  or  irritating  masses  of  foo<i;  secondly,  to  secure 
to  the  patient,  and  e^()ecially  to  the  digestive  organs,  as  complete  rest  as 
possible.  For  the  first  indication  nothing  is  better  than  calomel,  which 
may  be  given  in  one-eighth-grain  doses,  and  repeated  every  hour  until 
the  full  etfoct  is  seen.  Any  other  active  purge,  such  as  castor  oil  or 
syrup  of  rhubarb,  may  be  sulwtituted.  Thirst  is  always  groat  on  account 
of  the  fever  and  the  loss  of  fluid  by  the  stools,  but  digestion  even  in  the 
stomach  is  feeble,  and  often  arrested  altogether.  For  the  first  twenty- 
four  hours  no  plau  succeeds  Ix'tter  than  thai  of  withholding  everything 
in  the  shape  of  food,  giving  to  allay  thirst  such  articles  as  whey,  albu- 
min-water, mineral  waters,  or  cold  boiled  water.  Small  quantities  must 
be  given— i.  e.,  one  t:o  four  teaspoon fuls — but  the  interval  may  Imj  as 
short  as  ten  or  fifteen  minutes.  If  the  prostration  i«  very  great,  stimu- 
lants may  be  uinxled.  Brandy  is  the  best  form  for  their  administration. 
After  the  otTonding  materials  have  all  been  swept  from  the  intestine,  but 
never  before,  opium  may  bo  given  in  dosos  large  enough  to  control  tlie  ex- 
cessive catharsis.  For  a  child  a  year  old,  oue-»pmrter  grain  of  Dover's 
powder  after  each  stool  is  usually  sufficient,  and  often  a  smaller  dose 
may  answer  the  purpose. 

The  difficult  problem  is  to  feed  these  cast«  during  the  latter  part  of 
the  attack.  In  nursing  infants,  the  breast  may  be  given  after  twenty- 
four  hours,  the  nursing  interval  l>eing  six  hours,  and  the  time  of  one 
nursing  not  longer  than  five  minutes.  Between  the  nursings  other  food 
may  Im?  given.  In  the  case  of  infants  past  the  nursing  age,  or  those  who 
ari'  being  artificially  fed,  cow's  milk  should  be  withheld  in  all  forms  for 
thn«  or  four  days,  and  the  child  kept  upon  a  diet  of  broths,  farinaceous 
or  malted  foods.  As  improvement  continues  milk  may  be  cautiously 
and  very  gradually  add)»d,  at  first  to  one  or  two  feeilings  each  day.  and 
later  to  every  feetling.  It  should  Ih3  boihHi.  Since  the  fat  is  especially 
likely  to  cause  disturbance,  plain  milk  dilute<l  is  better  than  a  milk-and- 
cream  mixture.  In  some  cases  there  is  an  advantage  in  using  partially 
or  completely  ]>eptonized  milk. 

In  the  acute  stage  the  diet  of  older  children  should  be  much  like  that 
of  infants.     Later  it  should  consist  of  meat,  broths,  eggs,  boiled  milk, 
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and  a  small  quantity  of  dried  bread.  All  cereals,  vegetables,  and  espe- 
cially all  fruits,  should  be  withheld  for  some  time,  and  then  given  only  in 
small  quantities,  and  the  effect  on  the  stools  closely  watched.  Kumyss, 
buttermilk,  and  matzoon  are  frequently  better  borne  than  plain  milk. 

The  use  of  drugs  in  these  attacks,  except  those  already  referred  to  as 
indicated  during  the  early  stage,  seems  to  me  to  influence  the  disease 
very  little.  Sometimes  good  results  follow  the  giving  of  the  extractum 
pancreatis  half  an  hour  after  meals,  or  some  of  the  preparations  of 
malt  when  farinaceous  food  is  first  allowed.  If  the  diarrhoea  following 
the  acute  symptoms  is  prolonged  or  excessive,  it  usually  indicates  that 
either  intestinal  infection  or  inflammation  is  present,  and  the  case 
should  be  treated  accordingly.  General  measures,  especially  rest,  fre- 
quent bathing,  fresh  air,  and  change  of  air,  are  very  important  in  the 
management  of  all  these  cases,  especially  when  they  occur  during  the 
summer. 


CHAPTER  VII. 
DISEASES  OF  THE  INTESTINES.— {Continued,) 

ACUTE  GASTRO-ENTERIC  INTOXICATION. 

Synonyms:  Summer  diarrhoea,  gastro-enteritis,  cholera  infantum,  mycotic 

diarrhoea. 

This  is  the  form  of  diarrhoea  which  is  so  prevalent  in  summer.  It 
occurs  regularly  each  season,  being  epidemic  in  most  large  cities  of  the 
temperate  zone.  The  lesions  in  the  intestines  are  slight,  amounting  in 
most  cases  only  to  a  superficial  catarrhal  inflammation,  often  bearing  no 
relation  to  the  severity  of  the  symptoms  which  are  due  mainly  to  the 
absorption  of  toxic  materials,  the  result  of  the  putrefactive  changes  in 
the  stomach  and  intestine.  This  form  of  diarrhoea  may  follow  closely 
upon  an  attack  of  acute  indigestion,  in  which  it  very  often  has  its  begin- 
ning. When  the  infection  is  of  sufficient  intensity  and  duration,  it  leads 
to  the  development  of  marked  structural  changes  in  the  intestine,  espe- 
cially in  the  lower  ileum  and  the  colon.  Acute  gastro-enteric  intoxica- 
tion thus  stands  midway  between  acute  indigestion  and  iieo-colitis. 

Etiology. — Among  the  causes  of  acute  gastro-enteric  intoxication  are 
to  be  mentioned,  first,  those  which  give  ri^e  to  acute  indigestion,  and, 
secondly,  the  general  factors  mentioned  as  predisposing  to  all  forms  of 
diarrlueal  disease — age,  surroundings,  constitution,  food,  and  methods 
of  feeding.  The  most  striking  thing  about  these  cases  is  their  prevalence 
during  hot  weather.  While  all  varieties  of  diarrhoea  are  more  frequent  in 
summer,  it  is  the  form  under  consideration  which  is  especially  prevalent 
Year  after  year  are  repeated  in  New  York  the  conditions  which  are 
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graphicalli,'  reprusoalwl  in  Figs.  Gl  and  62 — viz.,  an  epidemic  which, 
beginning  iu  June,  rapidly  increases  in  severity,  reacLiug  ir?  height  in 
July,  from  which  time  it  diminishes  steadily  during  August  and  Sep- 
tember, regularly  couuug  to  lo  end  in  October.  Wliat  is  iruo  of  New 
York  is  true  also  of  FUiladcljiUia,  Baltimore,  and  other  large  American 
citied,  as  well  as  of  Berlin  aud  other  cities  of  central  Europe.  A  study 
of  these  charts  shows  that  while  the  mean  tem])erature  rises  gradually 
during  April  and  May,  it  is  not  until  June  is  reached  with  its  inean 
temperature  of  61*  F.,  that  any  notable  increase  in  diarrhceal  diseases 
begins.  It  appears  then  that  an  average  mean  temperature,  or.  accord- 
ing to  Seil>ert,  an  avenige  minimum  temperature,  of  about  *>0°  F.  is 
needed  to  start  the  epidemic.  Not  many  cases  are  seen  until  such  a  tem- 
perature has  lasted  for  some  days,  usually  about  a  week.  The  epidemic 
then  Ijcgins  in  foice  and  increases  in  severity  through  July.  Tlie  ex- 
planation of  the  higli  mortality  of  this  month  flppi»ars  to  be,  not  thei" 
or  5"  F.  l)y  which  ih^  temperatiire  of  July  cxcetnls  that  of  June  and 
August,  but  that  tlie  majority  of  the  susceptible  infants  are  unable  to 
withstand  the  first  very  hot  mouth.  Humidity  and  rainfall,  ju'cording  to 
the  careful  investigations  of  Ijoth  Seibert  in  New  York  and  Raginsky  in 
Berlin,  do  not  influence  either  the  prevalence  of  summer  diarrhcea  or 
its  mortality. 

The  action  of  heat  in  prwlucjng  diarrha^a  was  formerly  regarded  as  a 
direct  one.  Severe  cases  were  looked  upon  as  examples  of  heat  stroke  or 
thermic  fever.  If  such  a  thing  existi*  it  must  be  regarded  as  extremely 
rare.  There  is,  however,  no  doubt  that  the  constituiiomd  depression  pro- 
duced by  high  atmospheric  temperature  does  seriously  interfere  with 
digestion,  and  that  acute  indigestion  i^o  ]>r(>ducLHl  is  very  often  the  first 
stage  in  the  pathological  process,  and  prepares  the  way  for  infection. 
The  view  almost  iiniversally  held  at  the  present  time  regarding  summer 
diarrhcea  is  tliat  it  is  of  infectious  origin. 

Despite  the  fact  that  since  ISSfi  many  series  of  bacteriological  studies 
of  the  intestinal  discharges  have  been  made  by  Booker  and  Park  in  thiB 
country,  by  Baginsky.  Escherich.  and  others  in  (Jermany.  our  knowledge 
of  this  subject  is  still  very  incomplete.  The  conditions  are  exceedingly 
complicated,  and  the  problem  is  a  very  difficult  one.  So  far  as  is  now 
known,  no  one  form  of  bacteria  can  be  assigned  as  the  cause  of  this 
group  of  diarrhoeas.  The  evidence  seems  to  !)e  conclusive  that  the  Shiga 
bacillus  may,  in  a  certain  |K?rcentage  of  cases,  produce  diarrlneal  disease 
of  this  iyp(^.  It  is,  however,  wanting  in  so  large  a  jvroportion  of  cases, 
that  it  cannot  be  regarde<l  as  the  s|>ecific  cause.  With  existing  knowl- 
edge it  seems  probable  that  there  are  a  number  of  organisms  present  in 
the  intestines  in  slight  disorders  of  digestion  which,  under  favourable 
conditions,  may  multiply  to  such  a  degree  as  to  produce  very  serious 
disease. 
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There  are  certain  eases  in  which  toxie  Hyniploms  of  a  severe  type 
develop  abruptly  in  children  previously  quite  well.  These  only  are  to 
be  regarded  as  examples  of  acute  milk  poisoning.  Altiiough  the  bacteria 
in  the  milk  may  have  boc-n  pri-viously  destroyed  by  sterilization^  the 
toxins  produceil  by  them  may  still  kr  pro:ient  This  is  doubtless  the 
explanation  of  the  Huiiultaueous  devebtpmeut  of  several  eases  in  families 
or  institutions. 

With  our  pre^ut  knowledge  we  can  not  believe  that  direct  contagion 
is  the  usual  way  in  which  this  disease  is  spread.  When  occurring  in  in- 
stitutions or  in  families,  it  usually  happens  that  a  number  of  children 
are  attacked  simultaneously  rather  than  successively,  this  indicating  a 
common  cause,  usually  to  be  found  in  the  food-  However,  disinfection 
of  stools  and  napkins  is  indicated  in  all  cases. 

Relation  of  the  different  etiological  factors. — Th«  predisposition  to 
attacks  of  summer  diarrlueu  is  partly  general  and  partly  local.  The  gen- 
eral influences  are  age  (under  two  years),  feeble  constitution,  unhygienic 
surroundings,  and  a  condition  of  general  malnutrition  dei>endent  uix)n 
impro|>er  fmKl  or  feeding.  The  mo^t  iiuportuiit  of  the  bH-Til  causes  is  a 
previous  derangement  of  digestion.  In  addition  there  may  l>e  present  a 
low  grade  of  catarrhal  inflammation.  The  attack  may  begin  as  acute 
indigestion,  not  infre(|uently  the  diret-t  result  of  high  atmospheric  tem- 
perature. In  consequc^nce  of  the  presenoi  of  undigested  food  in  the 
stomach  or  intestines  there  are  furnished  conditions  in  which  bacteria, 
previously  prp-'H-nt  in  small  numbers,  may  Tuultiply  very  rapidly;  bacteria 
may  be  introduced  in  such  numbers  and  of  such  virulence  as  to  over- 
power the  digestive  organs;  or,  finally,  bacterial  products  may  be  in- 
gested with  the  food,  re<]uiring  only  absorption  to  produce  their  effects. 

Lesions. — The  statements  whicli  follow  are  bas<*d  upon  a  study  of 
forty  autopsies,  in  twenty-two  of  which  micrDBcopical  examinations  were 
made.  The  lesions  may  be  briefly  described  as  a  superficial  catarrhal  in- 
flammation aff'ecting  the  entire  gastro-entoric  tract,  although  it  varies 
much  in  severity  in  the  difTerent  regions  and  in  the  different  cases.  The 
colon,  the  lower  ileum,  and  tbe  stomach,  are  apt  to  suffer  most,  the 
duodenum  and  tbe  jejunum  least. 

The  gross  appefirnnccs. — These  are  usually  disappointing,  and  may 
often  show  but  little  that  is  abnonnaL  The  stomach  is  distended  witJi 
gas,  and  contains  undigested  food.  Its  walls  may  be  coated  with  mucus. 
The  upper  part  of  the  small  intestine  is  empty-  The  lower  portion  con- 
tains particles  of  food,  and  yellow,  gray,  or  green  material,  often  otTen- 
sive,  resembling  the  stools  passed  during  life.  The  transverse  colon,  the 
ca?cum.  and  sigmoid  flexure  are  apt  to  be  distende*!  with  gas,  and  contain 
materials  similar  to  those  mentioned,  while  the  rest  of  the  large  intes- 
tine IB  usually  empty  and  its  walls  contracted.  It  may  be  coated  with 
mucus.    The  mucous  membrane  of  the  stomach  mav  show  intense  con- 
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g(*slinn,  genrrally  in  patches,  nr  iJ  mny  ht*  pair.  Tho  mucous  mtMiiUrane 
of  the  small  intestine  may  Im*  pule  lUrou^hiuit ;  there  are  often  irreifular 
areas  of  eongestion,  or  u  very  iiitenst'  a>Ilge^^ti(>ll  of  n  large  part  of  iia 
fiurface,  particularly  in  the  ileum.  With  this  there  may  l>e  redness  and 
gwelliug  of  Foyer's  |»ntc'hcs  and  the  lymph  nndules  (solitary  follicles). 
In  the  cidon  tlie  !!iueouH  irieridjrane  is  eongrsttnl,  especially  upon  tlie 
ruga?.  This  congestion  may  l>e  general  or  in  patches.  The  lymph  nod- 
ules are  usually  SMolIen;  but  thin  may  be  due  to  an  antecedent  process, 
anil  not  to  the  tinal  attack.  There  is  no  thickening  of  the  intestinal 
walls.  The  changes  described  are  not  at  all  uniform,  and  do  not  diflfer 
very  greatly  Iroin  the  appearances  often  neen  in  the  intestines  when 
patient.s  liave  died  of  other  diseases. 

In  the  eases  classeti  clinically  as  cholera  infantum,  the  pathological 
changes  are  more  clmruL'teristic.  The  greater  part  of  the  small  intes- 
tine, and  sometimes  the  entire  colon,  are  distended  with  gas,  and  contain 
material  of  a  grayish-wliite  colour  about  the  con-sistency  of  a  thin  gruel. 
It  haa  a  mawkish  odour,  but  usually  not  a  very  offensive  one.  The 
mucous  membrane  of  the  entire  inte^stinal  tract  has  in  most  cases  a  pale, 
"  washed-out  '*  api>earance.  Sometimes  this  is  seen  only  in  the  small 
intestine,  while  there  are  areas  of  congestion  in  the  colon.  If  cholera  in- 
fantum haa  been  ingrafted  upon  some  other  pathological  process  in  the 
intestines,  as  is  not  infrequent,  there  is  found  post-mortem  evidence  of 
•this  in  the  fomi  of  severe  catarrhal  inllammation,  sometimes  old  ulcera- 
tions. In  Bome  cases,  where  the  symptoms  have  been  those  of  choleriform 
diarrhtT?a,  there  are  found  evidences  of  an  intense  diffuse  ga.stro-enteritis, 
us  .shown  by  congestion  of  the  stomach  and  almost  the  entire  intestinal 
tract,  with  swelling  of  the  mucoug  membrane,  and  especially  of  Peyers 
patches. 

The  microscopical  appearances. — Unless  autopsies  are  made  very  soon 
after  deatli — at  least  within  four  hours — it  is  not  safe,  in  most  of  the 
ca.ses,  to  draw  conclusions  from  the  conditions  found,  as  post-mortem 
changt^  take  place  so  readily  in  the  intestines,  and  these  changes  are  so 
like  those  of  the  disease  under  consideration.  This  applies  particularly 
to  the  condition  of  tlie  epithelium.  One  should  also  lie  cautious  in  inter- 
preting the  appearances  of  portions  of  the  intestine  which  have  been 
greatly  distcudwl  with  gas. 

The  essential  lesion  consists  in  degenerative  changes  in  the  epithe- 
lium of  the  stomach  and  intestines.  The  cells  may  still  be  present,  hut 
with  the  cell  protoplasm  and  nuclei  so  changed  that  they  do  not  stain 
normally.  Bacteria  are  found  in  the  epithelial  layer  and  in  the  upper 
portion  of  the  crypts  of  Lieberkiihn.  In  more  severe  and  prolonged 
cases  the  superficial  epithelium  in  places  is  entirely  destroyed,  and 
through  such  breaks  the  bacteria  can  be  seen  penetrating  into  the  deeper 
structures  of  the  inteMine;  these  changers  mark  the  beginning  of  ileo- 
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colitis.  In  .simple  intestinal  intoxication  the  liaeteria  are  not,  a3  a  rule, 
found  in  the  deeixir  structures  of  the  intestines  nor  in  the  lymph  nodes 
of  the  meatMitery.  Unless  autopsies  arc  made  immediately  after  death, 
little  significance  can  be  attached  to  the  presence  of  bacteria,  particularly 
the  colon  bacillus  in  the  deeper  layers  of  the  intestine,  in  the  other 
organs,  or  in  the  blood. 

The  changes  in  and  about  the  blmxl-vessels  are  variable.  The  small 
vessels  may  be  distended,  and  there  may  be  lijpmorrhages  or  an  exuda- 
tion of  leucocytes  in  their  neighbourhood.  These  conditions  are  seen 
either  in  the  mucous  or  submucous  layer.  The  cjiudation  from  the  blood- 
vessels is  usually  sliglit,  ami  iu  many  cases  is  wanting.  Peyer's  patches 
and  the  lymph  no<iulcs  may  Ik?  enlarged  from  cell-proliferation.  Patho- 
logically no  sharp  line  can  be  drawn  between  these  lesions  and  those  of 
the  early  stage  of  ileo-colitis;  the  latter  affect  tht*  lower  ileum  and  colon 
chiefly,  often  exclusively,  are  more  advanced,  and  involve  the  deeper 
parts  of  the  intestinal  wall. 

Lesions  in  other  organs. — These  are  much  less  frequent  and  less 
severe  than  in  the  more  protracted  cases  of  ileocolitis.  Acute  bronchitis 
and  bronclio-pncumonia  are  frequent.  Acute  degeneration  of  the  kidney 
is  found  to  some  degree  in  every  case  which  is  severe  enough  to  cause 
death,  and  in  a  few  there  is  acute  diffuse  nephritis.  In  rare  cases  a 
general  septicaemia,  due  most  frequently  to  the  streptococcus,  is  present 
with  its  usual  manifestations.  Degenerative  changes  are  sometimes  found 
in  the  liver  cells,  and  even  in  the  nervous  centres.  Some  of  these  lesions 
are  accidental,  while  others  are  the  direct  result  of  the  circulation  iu  tlio 
blood  of  toxins  derived  from  the  intestines. 

Clinically,  there  are  two  quite  distinct  forms  of  gastro-enteric  intoxi- 
cation, which  will  \ie  separately  considered — (1)  the  simple  form  and 
(2)  true  cholera  infantum. 

Simple  G astro- Enteric  Intoxicatiox. — There  are  seen  iu  infants 
mild  attacks,  which  do  not  dilfer  clinically  from  caseti  of  intestinal 
indigestion. 

Under  favourable  conditions  and  with  proper  troatraent  most  snch 
cases  recover  after  active  symptoiii.s  lasting  from  one  to  three  weeks, 
although  it  may  be  one  or  two  months  before  a  steady  gain  in  weight 
begins  (Fig.  63).  Severe  symptoms  may,  however,  8ui>ervene  at  any 
time,  and  the  attack  become  one  of  a  very  grave  type.  This  often  takes 
place  with  great  suddenness,  and  is  frequently  coincident  with  a  few 
days  of  very  hot  weather,  or  follows  some  gross  dietetic  error.  In  other 
cases  the  symptoms  may  continue  with  the  gradual  formation  of  follicu- 
lar ulcers,  the  case  becoming  one  of  ileo-colitis.  The  entire  illness  may 
continue,  with  exacerbations  and  remissions,  until  the  cool  weather  of 
autumn. 

In  the  cases  developing  suddenly,  the  clinical  picture  is  quite  a  differ- 
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ent  one.  The  attack  may  begin  abruptly  in  a  child  previously  healthy, 
or  there  may  have  been  for  some  days  a  slight  intestinal  derangement. 
If  an  infant,  it  is  restless,  cries  much,  sleeps  but  a  few  minutas  at  a  time, 
and  seems  in  distrens.  Tlie  skin  is  hot  and  dry,  the  temperature  rines 
rapidly  to  102°  or  103**  F.,  sometimes  to  106°,  and  all  the  symptoms 
indicate  the  onset  of  some  serious  illness.  The  infant  may  lie  in  a  dull 
stupor,  with  eyes  sunken,  weak  pulse,  and  general  reirtxation,  or  there  may 
be  restlessness,  excitement,  and  even  convuL.^ianii.  There  may  be  great 
thirst,  60  that  everything  offered  is  eagerly  taken,  or  everything  may  be 
refused.    Vomiting  may  he  an  early  and  important  symptom.    It  is  first 
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Pm,  M, — Weight  carve  of  artificially  fed  infaut  for  the  ftnt  ye«r,  showing  the  effect  of  acute 
gMtrcKcntoric  intoxicatloD.  Normal  pR>t;rf*w  until  vl,  Brut«  alLack  witli  fover;  /f,  acat« 
BympCoiiui  relkved,  but  oontinucd  intc#tiual  indigeatiou ;  6',  digtMttiou  prBctieally  nonual, 
anil  child  put  back  upon  its  mod ifieil- milk  food. 


of  food,  often  that  which  was  taken  many  hours  before;  retching  eon- 
tinacB  even  after  the  stomach  has  been  emptied,  so  that  mucus,  serum, 
and  sometimes  bile  may  be  ejected.  It  does  not  usually  persist  through- 
out the  attack,  and  in  many  cases  it  is  absent  altogether.  Diarrhcra  is 
sometimes  delayed  for  twenty-four  hours  or  even  longer  after  the  begin- 
ning of  the  grave  constitutional  symptoms.  .At  first  there  are  fa?cal 
stools,  then  great  hursts  of  flatus,  with  the  expulsion  of  a  thin  yellow 
material  with  an  offejisive  odour.  Four  or  five  such  discharges  may 
occur  in  as  many  hours.  At  other  times  the  stools  are  gray,  green,  or 
greenish-yellow,  and  sometimes  brown.  They  often  do  not  ditfer  at  first 
from  those  of  an  ordinary  attack  of  acute  intestinal  indigestion.     The 
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characteristic  features  are  the  amount  of  the  gas  expelled,  the  colicky 
pains  preceding  the  discharges,  and  the  foul  odour.  After  the  first  day 
the  stools  may  be  almost  entirely  fluid,  varying  in  number  from  six  to 
twenty  a  day,  and  often  large  even  then.  Their  offensive  character  usu- 
ally continues.  After  two  or  three  days  mucus  may  appear.  The  micro- 
scopical examination  of  the  stools  shows,  besides  the  things  mentioned  in 
the  stools  of  acute  indigestion,  great  numbers  of  separate  epithelial  cells, 
and  sometimes  groups  of  cells  attached  to  a  basement  membrane.  In 
addition  there  may  be  round  cells  and  some  red  blood-corpuscles. 

In  many  cases  the  free  evacuation  of  the  bowels  is  followed  by  a  drop 
in  the  temperature  and  subsidence  of  the  nervous  symptoms,  and  the 
child  may  fall  asleep,  to  awaken  after  a  few  hours  for  a  stool.  The 
prostration,  though  often  great  in  the  beginning,  may  not  be  of  long 
duration.  Under  the  most  favourable  circumstances,  after  one  or  two 
days  of  severe  symptoms,  the  case  may  go  on  to  a  rapid  convalescence. 
The  stools  continue  abnormally  frequent  for  five  or  six  days,  but  grad- 
ually assume  their  normal  character,  and  recovery  follows.  The  chief 
factors  contributing  to  such  favourable  results  are  a  good  constitution 
on  the  part  of  the  child,  energetic  and  intelligent  treatment  at  the  out- 
set, and  proper  feeding  afterward. 

If  the  circumstances  are  not  so  favourable,  if  the  patient  is  a  very 
young,  delicate,  or  cachectic  infant,  there  may  be  no  reaction  from  the 
first  severe  symptoms,  and  the  attack  may  terminate  fatally  in  from  one 
to  three  days.  In  such  cases  the  temperature  remains  high ;  the  stomach 
may  or  may  not  be  disturbed ;  but  the  diarrhoea,  prostration,  and  nervous 
symptoms  continue,  and  death  occurs  from  exhaustion,  in  coma  or  con- 
vulsions. Instead  of  a  rapidly  fatal  termination,  the  severity  of  the  early 
acute  symptoms  may  abate  somewhat,  and  the  attack  assume  the  char- 
acter of  ileo-colitis,  with  a  lower  but  continuous  temperature  of  100°  to 
102°  F.,  frequent  mucous  stools,  wasting,  etc.  The  urine  is  scanty  and 
concentrated,  and  in  most  of  the  severe  cases  with  very  high  temperature 
contains  a  small  amount  of  albumin,  and  occasionally  a  few  hyaline  and 
granular  casts.  These  are  the  result  of  degenerative  changes  in  the  renal 
epithelium  from  the  irritating  toxins.  In  rare  cases  there  are  evidences 
of  acute  nephritis.  (See  Cholera  Infantum.)  Broncho-pneumonia  is 
also  sometimes  seen. 

Relapses. — Re-infection. — It  not  infrequently  happens,  after  the  storm 
of  the  acute  attack  with  its  high  temperature,  intense  prostration,  and 
grave  nervous  symptoms  is  passed,  and  tlie  stools  arc  so  much  improved 
that  the  patient  is  regarded  as  out  of  danger,  that  all  the  former  symp- 
toms may  develop  with  such  rapidity  and  severity  as  sometimes  to  carry 
off  the  patient  in  from  twelve  to  twenty-four  hours.  Such  relapses  are 
usually  the  result  of  re-infection  of  the  intestinal  tract,  generally  excited 
by  some  mistake  in  the  diet,  usually  that  of  allowing  milk  too  soon.     The 
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nmonnt  of  milk  K'^'^^ri  "inv  he  sniult,  and  yot  the  symptoms  follow  it* 
administration  so  smju  that  tluTii  can  ho  no  douht  regarding  the  con- 
nection between  them.  This  only  indicates  that  virulent  bacteria  may 
remain  in  the*  intestine  for  a  consideraMe  tinie  after  the  disappearance 
of  severe  syinptoms,  waiting  only  for  favourable  conditions  to  develop 
a^nin  with  all  their  fonner  intensity  (Fig.  64).  Besides  such  severe 
cases,  many  of  a  milder  grade  of  re-infection  are  seen,  and  the  cause  is 
usually  some  error  in  die! ;  occasionally,  however,  it  is  due  to  cliecking 
the  discharges  by  the  loo  free  use  of  opium. 

CoAfs  without  diftrrhfra, — Attacks  of  acute  intestinal  intoxication  in 
which  there  is  no  diarrho'a,  hut  constipation  instead,  are  most  jtuzzling 
and  frequently  most  serious.  Fortunately,  they  are  not  of  common 
occurrence.     I  have,  however,  seen  several  Btriking  examples  with  very 
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Flo.  64. — Acute  iDteetins]  Intoxication  with  fatal  re-iafectioa. 

Infuit  five  niooth»  oM;  carlv  BTtnptoiii<i,  botli  intettina)  and  nervoiu,  Mvere;  rapid  im- 
provement followed  »toppiD|{  milK,  m:«  ealbiuviB  aud  iniiratiuii.  After  itools  hud  b«eu  nearly 
aonnul  for  lliree  days  rolaps«  oecumd,  apparently  fVom  adding  milk  to  the  diet,  although  lem 
than  two  oudcw  a  day  werv  givoa  Auwfwy :  luhwliues  ahowed  the  u&ual  obango*  of  intoxica- 
tion ;  other  orgau  esMntially  normal. 


high  temperature,  grave  nervous  symptoms,  and  sometimes  marked 
at>dominal  distention  in  which  it  seenied  almo,-*!  impossible  to  move  the 
bowels  by  drugs.  Castor  oil,  calomel,  and  salines  have  in  some  cases 
been  tried  in  succession  in  four  or  five  times  the  ordinary  doses  without 
the  slightest  effect,  even  when  supplemented  by  frequent  intestinal  irri- 
gation. It  has  sometimes  been  nearly  two  days  before  free  movements 
were  finally  produced.  These  are  often  exceedingly  foul.  It  is  .some- 
what ditiicnll  to  evplain  such  cases.  There  seems  to  exist  for  the  time 
almost  complete  intestinal  paralysis.  The  toxic  materials  are  locked 
up  in  the  small  intestine,  for  the  colon  is  frequently  quite  empty.     When 
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one  meets  giich  a  case  he  can  appreciate  the  fact  that  in  acute  intestinal 
intoxicatioii  diarrhwa  is  a  conservative  proce^te  of  the  greatest  possible 
value. 

In  children  over  two  years  old  there  are  seen  some  features  which 
differ  from  those  of  the  eases  above  descrihed  as  occurring  in  infants. 
The  attacks  are  more  often  due  to  other  causes  than  to  milk.  Vomiting 
does  not  occur  so  readily  as  in  infants,  pain  is  a  more  prominent  symp- 
tmn,  and  tlie  temperature,  as  a  rule,  is  lower.  The  nervous  symptoms  are 
much  lcs«  prominent.  Skin  eruption-i.  however,  are  more  frejpiently 
seen,  particularly  urticaria,  which  is  a  feature  of  most  severe  attacks, 
and  in  obscure  eases  has  some  diagno.stic  value.  Althougli  often  begin- 
ning with  sfvere  symptoms,  these  cases  usually  make  good  recoveries; 
there  is  much  less  danger  of  their  going  on  to  the  development  of  ileo- 
colitis than  in  the  case  of  infanta. 

DiAgnosii. — Attacks  of  acute  gastro-onterie  intoxication  can  not 
always  he  distinguishwi  fnmi  those  of  acute  indigestion,  bat  as  a  rule 
they  are  characterized  by  a  higher  temperature,  greater  disturbance  of 
the  nervrtus  system,  very  offensive  fluid  stools,  and  by  occurring  epi- 
demically iu  summer.  Tn  diiTcrontiate  these  cases  from  those  of  ileo- 
colitis, may  be  impossible  for  the  first  two  or  three  days.  Nor  is  it  im- 
portant to  do  so.  The  onset  may  be  similar  in  both  conditions.  The 
continuance  of  high  temperature  Iteyond  the  third  day  pf»ints  to  inftam- 
matory  changes ;  so  also  do  the  appearance  of  blood  and  of  much  mucus 
in  the  stools,  and  the  existence  of  oontinuou.s  pain. 

The  acute  indigestion  manifested  by  vomiting  and  diarrhceal  stools 
which  marks  the  beginning  of  so  many  febrile  diseaj^es  in  infancy,  par- 
ticularly scarlet  fever,  pneumonia,  malaria,  and  influenza,  is  often  diffi- 
cult to  distinguish  from  an  attack  of  intestinal  intoxication.  The  ques- 
tion to  decide  is  whether  the  digestive  s^Tuptoms  are  the  cause  or  the 
result  ol  the  fever.  It  is  sometimes  not  until  the  case  has  been  watchwl 
for  at  leaat  forty-eight  hours  that  one  can  be  certain  as  to  the  diagnosis. 
Usually  where  digeytive  symptoms  are  secondary  they  dimini>ih  after  the 
first  day  or  two,  although  the  severity  of  the  general  symptoms  may 
steadily  increase.  Where  the  nervous  symptoms  are  prominent  at  the 
outset,  it  is  sometimes  difficult  to  distinguish  acute  intestinal  intoxica- 
tion from  meningitis.  T  have  seen  many  cases  where  great  doubt  existed 
for  several  days.  One  should  alwavs  hesitate  to  make  a  diagnosift  of 
meningitis  when  marked  diarrhoea  is  present. 

Prognosis. — Simple  cases  of  gaj=itro-enteric  intoxication  do  not  often 
prove  fatal,  except  in  young  infants  or  those  already  sutTering  from  mal- 
nutrition. Such  patients  are  often  overcome  in  the  first  stage  of  intoxi- 
cation.    Even  an  a}>parently  mild  attack  may  pmve  fatal. 

In  other  cases  the  prognosis  resolves  itself  into  this  question:  What 
are  the  probabilities  of  arresting  the  attack  l>efore  the  production  of 
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serious  intestinal  lesions?  If  the  child  is  delicate,  living  in  poor  sur- 
roundings, has  previously'  suffered  from  digestive  derangements  or  acute 
diarrhoea,  and  does  not  receive  proper  early  treatment,  the  attack  will 
prohably  result  in  structural  chuuges  in  the  int(?stine.s.  In  hot  weather 
this  is  especially  liable  to  be  the  case.  The  existence  of  rickets,  pertussis, 
or  any  other  disease,  greatly  increases  the  gravity  of  the  attack. 

Prophylaxis. — A  l>etter  understanding  of  the  ctioiog)'  brings  with  it 
great  possibilities  in  the  prevention  of  this  disease. 

Prophylaxis  must  have  regard,  first,  to  the  hygienic  surroundings  of 
children,  and  to  all  sanitary  conditions  in  the  cities.  City  children 
should  be  sent  to  the  country,  whenever  it  is  possible,  for  the  months  of 
July  and  August.  Where  n  long  stay  is  impossible,  day  excursions  do 
much  good.  The  fresh-air  funds  and  seaside  homes  have  done  more  in 
New  York  to  diminish  the  mortality  from  diarrhteal  diseases  in  summer 
than  all  medicinal  treatenent. 

The  second  part  of  prophylaxis  relates  to  food  and  feeding.  Mater- 
nal nursing  shoubl  be  entourage*!  by  every  ])ossible  means.  Nothing  is 
b(»tter  established  than  the  close  relation  existing  lx?twecn  artificial  feed- 
ing and  diarrhceal  diseases.  Yet,  as  stated  elsewhere,  it  is  not  artificial 
fee<ling  per  se,  but  ignorant  and  improper  fowling.  Among  infants  in 
private  practice  who  are  properly  fed  these  attacks  are  not  common. 
The  general  rules  laid  down  elsewhere  on  the  subject  of  artificial  feeding 
should  be  carried  out,  ns  to  the  fpiantity  of  food,  frerpipney  of  feeding, 
modification  of  cowV  milk,  and  all  matters  relating  to  the  care,  trans- 
portation, and  handling  of  milk.  The  imporfUnt  dangers  to  be  empha- 
sized in  this  connection  are  overfeeding,  too  fi-equent  feeding,  the  use 
of  improper  foods  or  impure  f<K>ds,  especially  impure  milk. 

Overfeeding  is  particularly  to  be  avoided  during  days  of  ejtceasive 
heat.  It  is  at  such  times  an  excellent  rule  with  infants  to  diminish  each 
meal  by  at  least  one-half,  making  up  the  deficiency  with  water,  and  to 
give  water  very  freely  between  the  fee<lings.  All  water  given  to  infants 
or  young  children  should  first  be  boiled.  Children,  like  adults,  require 
lw»  food  in  very  hot  weather,  but  more  water.  Infants  cry  more  from 
thirst  and  heat  than  from  hunger,  and  even  those  at  the  bre-ast  are  likely 
to  l>e  given  too  much  food.  Infants  should  never  be  fed  more  frequently, 
but  always  less  frequently  during  hot  weather. 

\o  more  important  work  in  practical  philanthropy  Can  be  done  among 
the  poor  of  our  large  cities  in  summer  than  to  provide  means  for  supply- 
ing pure  milk  to  infants.  This  has  been  done  on  a  large  scale  in  many 
American  cities,  and  it  has  effected  a  very  decided  reduction  in  the 
death-rate  from  diarrlKcal  disejuH?s.  (Sw  page  43.)  In  some  places 
this  has  been  accomplished  through  private  generosity,  in  others  by  the 
Department  of  TTealth.  It  is  not  enough  to  furnish  to  the  poor  a  pure, 
clean  milk  in  bulk,  or  even  in  sealed  (|uart  bot(lt?s.     The  advantages  of 
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such  milk  may  be  entirely  lost  by  the  way  in  which  it  is  cared  for  in 
the  home  or  by  the  method  of  feeding.  The  most  successfiU  plan  is  that 
in  which  milk  is  modified  and  sterilized  at  central  stations,  from  which 
it  is  distributed  in  small  feeding-bottles,  each  containing  enough  only 
for  a  single  feeding.  A  twenty-four- hours*  supply  is  furnished  at  each 
daily  visit.  Sometimes  the  milk  is  given  free,  sometimes  a  nominal 
charge,  generally  one  cent  a  bottle,  is  made.  Since  the  milk  must  usually 
be  kept  at  home  without  ice,  sterilization  at  218°  F.  is  advisable.  A 
physician  is  in  charge  of  the  milk  distribution  who  gives  advice  when 
needed,  keeping  a  general  supervision  over  the  children  and  deciding  the 
quantity  of  food,  number  of  feedings,  and  the  formula  to  be  used.  It 
is  not  necessary  to  have  a  large  number  of  formidas.  In  summer  three 
or  four  simple  ones  will  be  found  to  answer  all  requirements.  Those 
derived  from  dilutions  of  whole  milk  (see  page  194)  in  which  the  fats 
are  low  will  generally  be  found  to  be  best  for  hot  weather ;  e.  g.,  fat,  1 ; 
sugar,  6;  proteids,  0.90  (one-fourth  milk) ;  or,  fat,  2;  sugar,  6;  proteids, 
1.80  (one-half  milk);  or,  fat,  3;  sugar,  7;  proteids,  3.70  (three-fourths 
milk).  The  dilution  is  made  with  plain  water  or  with  barley-water  and 
milk-sugar  added  to  bring  up  the  percentage  of  sugar  to  the  desired 
amount.  Further  dilution  of  these  formulas  to  secure  lower  percentages 
may  be  made  at  home  by  simply  adding  boiled  water  before  feeding. 
'In  observations  made  upon  infant-feeding  in  the  tenements  of  New 
York  already  referred  to  (see  page  357)  the  plan  of  feeding  described 
above  gave  by  far  the  best  results,  and  it  is  the  one  to  be  recommended. 

Second  only  in  importance  to  proper  food  is  the  education  of  the 
poor  in  all  matters  relating  to  infant  hygiene.  Early  and  prompt  atten- 
tion should  be  given  to  all  the  milder  derangements  of  the  stomach  and 
intestines.  The  larger  proportion  of  serious  attacks  are  preceded  for 
some  time  by  mild  symptoms,  which  are  often  easily  managed  by  prompt 
attention  at  the  outset. 

In  brief,  prophylaxis  demands  (1)  sending  as  many  infants  out  of 
the  city  in  summer  as  possible;  (2)  the  education  of  the  laity  as  to  the 
importance  of  proper  rules  of  feeding,  the  dangers  of  overfeeding,  and 
as  to  what  constitutes  a  suitable  diet  for  infants  just  weaned;  (3)  proper 
legal  regulations  regarding  the  transportation  and  sale  of  milk;  (4) 
sterilization  of  milk  used  by  the  poor  during  the  summer;  (5)  scrupulous 
cleanliness  in  bottles  and  nipples;  (6)  prompt  attention  to  all  mild 
derangements;  (7)  reducing  the  amount  of  food  and  increasing  the 
amount  of  water  during  the  days  of  excessive  summer  heat. 

Hygienic  Treatment. — If  the  attack  occurs  in  the  city  in  midsummer, 
and  does  not  yield  in  three  or  four  days  to  the  treatment  employed,  the 
child  should,  if  possible,  be  sent  to  the  country.  Convalescent  cases 
should  also  be  sent  away  on  account  of  the  dangers  of  relapses.  Usually 
the  seashore  is  to  be  preferred  to  the  mountains,  but  this  is  not  so  impor- 
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tanf  as  ihnt  \\w  chilil  shall  po  when?  it  is  likoly  to  have  the  Ixjst  foo*! 
ami  the  host  surrounWinget.  Children  must  not  only  be  sent  away:  they 
must  be  ke|»t  away  until  quite  n.HX>vere<l.  lu  casct^  which  have  become 
Honiewhat  ciironio,  M»ore  can  sometimes  be  aceomplUhed  by  a  change 
of  air  than  by  all  other  means. 

Fresh  air  i8  of  the  utmost  importance  for  all  diarrhfeal  cases  in  sum- 
mer. Xo  matter  how  much  fever  or  prostration  there  may  he.  these  ease.-* 
always  do  better  if  kept  out  of  doorn  the  greater  part  of  the  day.  Noth- 
ing is  80  depressing  as  close,  stifling  apartments.  Children  should  he 
kept  quiet,  and  esj>ecially  should  not  he  allowed  to  walk,  even  if  they  are 
old  enough  and  strong  enough  to  do  ho.  They  can  lie  kept  out  in  car- 
riages, in  perambulators,  or  in  hammocks. 

The  clothing  should  lje  very  light  flannel;  a  single  loose  garment  is 
preferable.  Linen  or  cotton  may  be  put  next  the  skin  if  this  is  very 
sen.'titivc  and  there  is  much  perspiration.  At  the  seashore  and  in  the 
mountains,  care  should  l>e  taken  tlmt  sutficient  dotliing  at  night  is 
BupplicHl. 

Bathing  is  useful  to  allay  restlessness,  as  well  as  for  cleanliness  and 
the  reduction  of  temperature.  For  the  reduction  of  temperature,  only 
the  tub  bath  is  to  t>e  relied  on.  The  temperature  of  the  bath  should  be 
about  100°  F.  when  the  child  is  put  into  it,  and  should  then  Ije  gradually 
re*luced  to  80°  or  S5°  F.  by  adding  ice.  The  bath  should  be  continued, 
with  gentle  friction  of  the  boily,  for  from  five  to  twenty  minutes. 

Scrupulous  cleanliness  should  be  .'^erured  in  the  child*s  person  and 
clothing.  Napkins,  as  soon  as  soiled,  shuuhl  \>c  removed  from  the  child 
and  frf*m  the  room  and  placed  in  a  disinfectant  solution.  Excoriations 
of  the  buttocks  and  genitals  are  to  be  prevente<l  by  absolute  cleanliness 
and  the  frc*.*  us<?  nf  some  absorl>ent  powder,  such  as  starch  and  boric  acid. 

Dietetic  Treatment. — It  is  of  the  first  importance  to  rcniemlfer  that 
during  the  early  stage  of  the  acute  eases,  digestion  is  practically  arrested. 
To  give  food  at  this  time,  manifestly  can  do  only  hann. 

In  nursing  infanta  the  severe  forms  of  the  disease  are  extremely 
rare;  but  the  breast  should  be  withheld  so  long  as  a  dis|)osition  to  vomit 
oontinues,  and  no  food  whatever  given  for  at  least  twenty-four  hours. 
Thirst  may  be  allayed  by  giving  frecjuently,  but  in  small  quantities,  cold 
whey,  thin  barley  water,  or  albumin  water.  Stimulants  may  be  added  if 
required.  If  they  are  refused  or  vomited,  absolute  rest  to  the  stomach 
will  do  more  than  anything  else  to  hasten  recovery.  After  the  stomach 
has  l)een  allowed  to  rest  for  twenty-four  hours,  it  is  generally  safe  to 
pennit  a  nursing  child  to  take  the  breast  tentatively.  The  intervals  of 
nursing  should  not  be  shorter  than  four  hours,  and  the  amount  allowed 
at  one  feeding  should  not  he  more  than  one-fourth  the  usual  quantity. 
This  may  be  regulated  by  allowing  an  infant  to  nurse  at  first  only  two  or 
three  minutes.     Between  the  nursings  may  be  given  whey,  barley  water, 
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or  albumin  water,  so  that  something  ie  given  every  two  hours.  Nursing 
may  be  gradually  increased,  ho  that  in  three  or  four  days  the  breast  may 
he  taken  exclusively.  If  there  is  any  reaiion  to  suspect  the  quality  of 
the  brertBt-milk,  suc*»  as  ruensiruafion  or  pregnancy,  it  may  be  netMisaary 
to  stop  the  nursing  for  a  longer  time. 

In  infants  under  four  months  who  arc  l>eing  artificially  fed.  all  food, 
and  especially  milk,  should  he  stopjKnl  at  once.  Milk  should  l»e  with- 
held during  the  period  of  acute  9}Tnptoms,  and  for  several  days  there- 
after. Besides  the  articles  mentioned  above  as  suitable  for  the  period 
of  most  acute  symptoms,  the  following  substitutes  for  inilk  will  l>e  found 
useful:  rice  or  barley  water,  either  plain  or  dextrinize<:i ;  the  farinaceous 
foods;  the  malted  foods;  broth  or  bouillon  made  of  veal,  chicken,  or  beef, 
and  such  beef  preparations  as  Mosquera's  fluid  beef  jelly,  panopcpton, 
liquid  peptonoids,  or  b«>vinine.  Water  may  be  allowed  freely  at  all  time^ 
unless  there  is  much  vomiting. 

Sterilized  cow's  milk  should  Uc«  used  at  first  in  very  small  quantities, 
and  the  elTwt  uprm  (he  stools  and  Icrtiperature  watched.  The  indications 
for  modifying  milk  arc  the  same  as  in  acute  intestinal  indigestion.  But- 
termilk with  barley  water  (page  160)  soniettmea  agrees  t>etter  than  ony 
other  milk  derivative.  Wet-nurses  are  not  to  be  employed  during  tJie 
acute  symptoms,  but  during  the  pr^riocJ  of  prolongwi  malnutrition  which 
follows  an  acute  attack,  thoy  may  l)c  of  the  greatest  service. 

The  same  general  principles  of  feeding  must  be  applied  in  older  chil- 
dren. All  fofxl  is  to  lie  withheld  until  the  vomiting  ci^ases,  when  broths 
and  beef  juice  may  be  given;  later,  kumyss  or  mutzoon,  afterward  steril- 
ized milk,  or  thin  gruels  made  with  milk.  Solid  food  should  not  be 
allowe<l  for  several  days  after  the  stools  have  l)wome  normal. 

Summary. — All  food,  but  especially  cowV  milk,  should  l>e  stopped  at 
once.  No  food  whatever  should  be  given  upon  a  very  irritable  stomach; 
but  thirst  should  always  Ije  relieve<l  by  bland  fluids  given  fn^piently  in 
small  quantities,  and  eold.  .Articles  re<piinng  tlie  least  digestion  and 
leaving  the  smallest  residue  should  next  be  tried.  Food  prescriptions 
must  be  made  with  the  same  care  and  exactness  as  those  for  drugs,  for 
in  most  cases  they  are  more  important.  Quantity  and  frequency  must 
l>e  definitely  stated,  as  well  as  the  articles  ordcrini.  Dinx'liona  should 
be  given  in  writing,  or  they  will  he  forgr)tten  l>efore  the  physician  is  out 
of  the  house.  A  practical  actjuaintanee  with  the  pro])er  appearance  and 
taste  of  every  food  ordered,  is  absolutely  indispensable.  It  is  a  common 
mistake  to  give  too  much  at  a  time,  to  feed  too  frw|ueutly,  to  try  too 
many  articles  at  once,  and  to  change  before  a  thing  has  been  fairly  tested. 
For  a  single  feeding  the  quantity  allowed  will  vary  according  to  the 
tolerance  of  the  stomach,  but  it  should  generally  be  much  less  than  is 
given  in  health,  usually  from  one-fourth  to  one-half  that  amount.  It 
IB  very  rarely,  if  ever,  necessary  to  nurse  or  feed  a  sick  child  oftener 
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fhan  every  two  hours,  and  four-hour  intervnU  are  in  many  cases  to  be 
preferred.  In  all  casea  water  should  be  allowed  frequently  and  freely; 
and  if  there  is  great  prostration,  stimulants  should  be  given  in  addition. 

It  is  a  difficult  problem  to  feed  these  children  under  three  years  of 
age,  capricious  as  they  are  by  nature  and  still  more  by  wlucation,  and  the 
judgment  and  tact  of  the  physician  are  taxed  to  their  utmost.  We  must 
have  many  resources,  for  a  food  which  one  cliild  taket;  well  the  next  utterly 
disdains.  The  best  plan  is  to  select  from  a  list  of  articles  of  accepted 
value,  such  as  circumstances  will  permit,  and  such  as  are  most  likely  to 
be  properly  prepared,  and  try  them  patiently,  one  after  another,  until 
one  is  found  which  the  child  under  treatment  will  take,  and  which  agrees 
best  with  him. 

Medicinal  and  Mechanical  Treatment. — It  must  he  borne  in  mind 
that  we  are  not  treatintr  an  inflammation  of  the  stomach  or  intestines, 
although  such  may  be  the  ultimate  result  of  the  process.  The  essential 
<r<in(iilion,  it  should  he  remnmbcnd,  is  nne  of  acute  intoxication  aris- 
ing from  the  intestinal  contents — food-remains  from  arrested  digestion, 
altered  secretions,  acids,  sind  other  toAic  suluitances  produce<l  In*  bacteria 
— to  which  not  only  the  constitutional  symptoms,  but  the  local  lesions  are 
chiefly  due.  We  can  hardly  do  better  than  to  imitate  and  assist  Nature 
in  her  treatment  of  this  condition.  I>ct  uh  consider  what  this  is.  I^st 
too  much  food  be  swallowed,  appetite  is  taken  away;  by  vomiting,  the 
atomach  is  emptied;  to  neutralize  the  acid  poisons  in  the  intestine,  an 
alkaline  serum  is  pourc<l  out  from  the  intestinal  walls;  to  remove  irritant 
poisons,  increased  peristalsis  is  excited. 

The  first  indication  is,  therefore,  to  evacuate  the  stomach  and  the 
entire  intestinal  tract  at  the  earlitwt  moment,  and  to  do  this  as  thor- 
oughly as  possible.  Under  no  circumstances  should  the  treatment  bo 
l»egun  with  the  use  of  measures  to  stop  the  discharges.  To  empty  the 
stomach  is  not  necessary  in  every  case,  since  the  initial  vomiting  may 
have  done  this  effectively.  Whenever  vomiting  persists  one  should  im- 
mediately resort  to  stomach-washing.  A  single  washing  is  generally  sntli- 
riont.  and  if  employed  at  the  outset  may  do  much  to  shorten  the  attack. 
With  high  fever  and  great  thirst,  it  is  often  advisable  to  le^ive  an  ounce 
or  two  of  water  in  the  stomach.  If  the  vomited  matters  have  been  very 
sour,  ten  grains  of  bicarbonate  of  soda  may  be  introduced  with  the  por- 
tion which  is  to  In?  left  lx?hind.  As  a  substitute  for  stomach-washing  in 
childreJi  over  two  years  old,  or  where  it  can  not  l>e  employwl.  copious 
draughts  of  l>jile<l  water  may  be  given.  This  is  taken  readily,  and  aa 
it  is  usually  vomiteil  almost  at  once  it  may  cleanse  the  stomach  thor- 
oughly; but  it  is  inferior  to  stomach-washing. 

To  clear  out  the  small  inteMine,  only  cathartics  are  available.  For 
the  colon,  we  may  in  addition  employ  irrigation.  Calomel,  castor  oil,  or 
the  salines  may  be  used  as  cathartics,  and  enough  of  any  one  of  them 
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must  be  given  not  sirnplj  to  move  tlic*  bowels,  but  to  clear  out  the  int^a- 
tinal  tract  thoroughly.  Tfiere  is  iitUo  ilauger  from  too  free  purgation 
at  the  outset.  Calomel  has  the  advantage  of  ease  of  administration: 
one-fourth  of  n  ^rain  siiould  ho  given  every  hour  up  to  six  or  eight  doses, 
or  until  the  c-haraeteriKtic  green  stools  are  seen.  When  the  stomach  L* 
not  disturbed,  1  prefer  castor  oil  in  most  eases,  as  it  sweeps  the  whole 
canal,  causes  little  griping,  is  very  certain,  and  its  after-effects  are  sooth- 
ing. Two  drachms  slioiild  be  given  to  a  child  a  year  old,  and  half  an 
ounce  to  one  of  four  years.  Of  the  salines,  Hochelle  salts  and  magnesia 
are  the  best;  either  the  sidphate,  citrate,  or  the  milk  of  magnesia  may 
he  used.  Of  the  sulphate  as  much  as  one  drachm  should  be  given  in 
divided  doses  in  the  course  of  two  or  three  hours,  and  an  equivalent 
amoimt  of  the  other  preparations. 

The  occasional  use  of  cathartics  is  an  important  part  of  the  later 
treatmeat.  Whenever  there  are  signs  of  an  accumulation,  or  fresh  symp- 
toms of  intoxication  develop,  sucli  as  increase  in  tem]>erature,  ner>*ou8 
symptoms,  etc.,  another  thorough  cleaning  out  of  the  intestinal  tract  ia 
indii'uted.  The  aeturnulation  nuiy  not  be  the  n.'sult  of  f(K>d,  l>ul  simply 
of  intestinal  seeivtious.  80  long  as  the  processes  of  fermentation  and 
deeom[x)&ition  continue  acftve,  the  indications  are  to  facilitate  elimina- 
tion, not  to  check  the  discharges. 

Irrigation  of  the  colon  is  advisable  in  all  cases,  as  it  hastens  the 
effect  of  the  cathartic  and  removes  at  once  much  irritating  and  offensive 
material.  It  should  be  done  two  or  three  timi^  the  first  day,  hut  after- 
ward once  daily  is  sutVieient.  A  saline  solution  (one  tablespoonfui  of 
salt  to  two  quarts  of  water),  at  a  temperature  of  aUaut  100''  F.,  is  to 
he  preferred;  and  a  long  rectal  tube  should  always  he  ustid.  Thorough 
initial  evacuation,  almost  no  food,  but  jjlenty  of  water  for  twenty-four 
hours,  and  careful  fettling  after  that  time,  are  all  the  treatment  that  is 
necessary  in  a  large  numljer  of  cases. 

Other  drugs  are  of  secondary  importance.  Their  value  is  certainly 
very  much  overestimated.  This  statement  is  made  after  a  thorough  and 
honest  trial,  in  hospital  and  private  practice,  of  most  of  those  that  liave 
been  recorameude<t.  Since  the  recognition  of  the  fact  that  putrefactive 
processes  piny  so  inijHjrtant  a  role  in  these  cases,  the  (Irift  of  o|)iuion  and 
practice  ha*  been  toward  the  use  of  drugs  believed  to  act  in  the  alimen- 
tary tract  as  antiseptics.  In  comparison  wnth  the  gastric  and  intestinal 
contents  the  amount  of  any  drug  which  can  he  given  is  small,  it  is  true, 
and  we  have  still  much  to  learn  regarding  the  nature  of  the  putrefactive 
pi*ocesses  we  are  seeking  to  control.  It  may  therefore  bo  questioned 
whether  as  yet  any  scientific  antiseptic  treatment  «>f  the  giu*|poHmteric 
tract  is  possible.  However,  clinical  experience  points  to  the  fact  that 
the  internal  use  of  antiseptics  is  of  value,  even  though  such  remedies  do 
no  more  than  inhibit  bacterial  growth.     Those  which  are  soluble  can  Imj 
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rxjH.N-tc'*!  to  influence  only  the  r;1oiimeh  iniil  up[ivr  small  intustiiio.     Tlu; 
iiihfiluble  (Hies  may  airect  (he  lower  stnull  intestine  and  ct»ion.     Those 
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iperienee  nave  been  found  most  useful  are  bismuth,  salol, 
salicylate  of  soda,  and  reeorcin;  altboxigh  the  list  might  be  very  greatly 
extendeil. 

Bismuth  has  the  advantage  that  it  rarely  causes  vomiting,  and  that 
most  of  its  preparations  can  hn  given  in  large  doses.  Of  the  newer  prepa- 
rations, the  subgallate  is  easily  superior  to  the  others.  This  may  Ik* 
given  in  dose^  of  from  two  to  four  grains  every  two  hours,  to  a  chihl  of 
one  year.  Like  the  subnitrate  it  is  innohible  and  is  best  given  suspended 
in  mucilage.  For  ntost  case?;,  however,  I  think  the  nubnitrate  is  i^till  to 
be  preferred.  To  be  efficient,  from  one  to  two  drachms  should  be  given 
daily  to  a  child  two  years  old.  It  usually  blackens  the  stools.  It  may 
l>c  kept  up  througiiout  the  attack.  Of  the  salicylate  of  soda,  to  a  child 
of  one  year,  two  grains  may  be  given,  dissolved  in  water,  every  two 
hours,  aft^r  fecfling.  This  is  not  to  be  ased  if  the  stomach  is  very  irrita- 
ble, as  it  may  excite  vomiting.  Its  best  effect  is  seen  after  the  vomiting 
has  stoppt»d.  and  when  the  stools  are  fluid.  It  should  be  givon  alone. 
Salol  is  do(fomix>sed  in  the  intestine  into  salicylic  and  carbolic  acids. 
To  a  child  of  two  years  one  or  two  grains  may  be  given  every  two  hours; 
sometimes  more  will  be  borne.  Resorcin  may  Ite  usi'<l  in  doses  half  as 
largo.  Either  of  these,  however,  may  cause  vomiting.  The  best  results 
are  seen  from  acids  in  the  later  stages  and  in  the  subacute  cases;  of 
the  dilute  hydrochloric  acid,  from  one  to  three  drops  may  lie  given,  best 
alone.  Alkalies  are  of  value  only  in  the  acute  stage,  especially  where 
there  is  acid  fermentation  in  the  stomach,  with  vomiting  and  eructations 
of  gas.  Lime-water,  bicarlwnate  of  soda,  magnesia,  or  chalk-mixture 
may  be  employed.  My  own  exp4?rience  accords  with  that  of  most  recent 
writers  in  according  a  very  limited  place  to  astringents.  They  do  little 
gofxl,  and  often  much  harm.  They  are  indicatetl  only  in  the  catarrhal 
diarrhwa  which  often  follows  the  symptoms  of  acute  intoxication,  but 
may  be  advantageously  used  in  this  condition  in  combination  with  opium. 
A  useful  a.stringent  is  tannalbin,  which  may  \ye  given  in  two-grain  doses 
every  two  hours  to  an  infant  of  one  year. 

While  opium  in  some  form  is  re<]uirod  in  many  cases,  as  often  used 
it  undoubtedly  does  great  harm.  The  chief  indications  for  opium  are 
groat  frG«|uency  of  movements  and  severe  pain.  It  is  contraindicated 
until  the  intestinal  tract  has  been  thoroughly  emptied  by  cathartics  and 
irrigation;  also  when  the  number  of  discharges  is  small,  particularly  if 
tbey  are  very  offensive;  it  is  especially  to  l»e  avoided  in  the  early  stag'.* 
of  very  acute  cases,  and  never  to  l>e  given  when  cerebral  symptoms  and 
high  temperature  coexist  with  scanty  discharges.  Opium  is  atbnissiblc 
in  the  early  part  of  the  disease  after  the  tract  has  been  thoroughly  erap- 
tiefl.     It  is  particularly  indicated  when  there  is  a  persistence  of  large, 
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fluid  niorcracnts  attended  by  symptoms  of  collapse,  and  in  all  cases 
a|)proac*liiTig  Ihe  clinlora-infantiirn  type.  In  such  cin-umstances  Jiior- 
phiiK^  simuld  in;  ^ivcn  hy(KnkTinical]y,  one  one-liHinlreiltli  of  u  grain  to 
an  infant  of  8ix  months,  to  be  repeated  in  an  hour  if  no  effect  is  seen. 
Ojjiuin  is  useful  durin;^  convalescence,  wlien  lite  administration  of  food 
is  immediately  foilowtnl  by  a  movement  of  the  IhiwcIs;  and  when  with- 
out an  elevation  of  temperature,  often  with  good  appetite,  the  stools  are 
fretjuent  and  contain  undigested  fiMxi,  because  peristalsis  is  so  active  thai 
the  intestinal  contents  are  hurried  along  with  such  rapidity  that  there 
is  not  time  for  complete  intestinal  digestion  and  absorption.  Nothing 
requires  nicer  dis(!rimination  than  the  use  of  opium  in  diarrha'a.  It  is 
wise  to  administer  it  always  in  a  separate  prescription,  and  never  in 
composite  diarrha*al  mixturcft.  The  dose  should  be  rugulated  according 
to  its  eiTec't  upon  tlie  number  of  stools.  Enough  is  to  be  given  to  produce 
a  distinct  effect — t!ie  diminution  of  pain  and  the  eontrol  of  excessive 
l)eriHtalsis — but  never  enough  to  check  the  discharges  entirely,  or  to  cau^JC 
stupor.  The  uncertainty  of  absorption  must  also  be  remembered;  a  sec- 
ond full  dose  should  not  l>e  given  until  a  sufficient  time  has  elapsetl  for 
the  effect  of  (lie  tirst  to  pass  away.  For  an  average  child  of  one  year, 
five  minims  of  paregoric,  one-fourth  minim  of  the  deodorized  tincture, 
or  one-fourth  grain  of  Dover*s  powder,  may  be  used  as  an  initial  dose, 
to  be  repeated  every  one,  two,  or  four  hours,  according  to  the  elTect 
produced. 

Stimulants  are  required  in  the  majority  of  the  sever©  cases.  The 
prostration  is  great  and  develops  rapidly;  frt^piently  almost  no  food  can 
be  assimilated  for  twenty-four  or  thirty-six  hours,  while  the  drain  from 
the  discharges  continues.  The  genera!  condition  of  the  patient  is  the 
best  guide  as  to  the  time  for  stiniulatiou  and  the  amount  retjuir<»d. 
Oft*?n  stimulants  are  not  begun  early  enough.  Old  brandy  is  the  best 
preparation  for  general  use,  champagne  being  jwssibly  preferred  for  older 
children  when  the  stomach  is  very  irritable.  An  infant  a  year  old  will, 
under  most  circumstances,  tnke  lialf  an  ounce  of  braJidy  in  twenty-four 
hours.  Stimulants  should  always  be  diluted  wiUi  at  least  eight  parts  of 
water,  and  be  given  in  small  quantities,  at  short  intervals. 

In  case^  of  extreme  prctstration,  the  hot  bath,  mustard  to  the  extremi- 
ties, and  sometimes  the  mustard  pack,  are  beneficial.  WHien  the  drain  is 
rapid  and  very  great,  and  in  all  cases  approaching  the  cholera-infantum 
type,  subcutaneous  saline  injections  should  be  used,  in  the  manner  de- 
scribed under  Cholera  Infantum. 

General  considerations  in  treatment. — (1)  All  aevere  cases  must  be 
watched  very  closely,  especially  those  in  infants  under  six  mouths.  If 
the  temperature  is  rising  and  the  passages  are  very  fluid,  one  should 
always  be  apprehensive.  (2)  The  character  of  the  discharges  ia  a  better 
indication  than  in  their  number,  of  the  patient*s  condition  and  of  the 
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effect  of  any  plan  of  treatment.  (3)  Nothing  is  more  simple  than  to 
give  opium  enough  to  reduce  the  number  of  passages;  but  unless  there 
is  some  other  sign  of  improvement,  very  little  good,  and  probably  much 
harm*  will  be  done.  (4)  We  mu(?t  treat  the  patient,  and  not  direct  all 
our  thought  to  acid  or  alkaline  stools,  ptomaines,  or  bacteria.  The  value 
of  every  therapeutic  measure  is  to  be  estimated  by  its  effect  upon  the 
patient's  general  condition.  (5)  No  matter  how  strongly  we  may  be- 
lieve in  the  value  of  any  drug  or  combination  of  drugs,  if  they  continue 
to  disturb  the  stomach  they  are  worse  than  uyeleas.  (6)  Both  the 
mother  and  nurse  should  be  impressed  with  the  fact  that  the  diet  is 
an  important  part  of  the  treatment,  and  that  foods  need  to  \ye  given 
just  as  carefully  as  drugs.  (T)  In  the  imuuigcnu'ut  of  any  single  case 
the  important  thing  is  prompt  and  thorough  evacuation  of  the  stomach 
and  lx)wels,  then  rest  for  these  organs  for  from  twelve  to  twenty-four 
hours,  or,  as  some  one  has  ttTsely  put  it,  *"  bold  starvation";  but  it  is 
necassary  in  all  cases  that  water  be  given  freely.  No  cases  do  worse  than 
those  in  which  the  mother  or  nurse  in  charge  can  not  be  made  to  appre- 
ciate the  value  of  starvation,  liufc  insists  upon  giving  food,  especially 
milk,  in  violation  of  the  rules  laid  down,  (8)  Great  care  is  required 
during  convalescence,  and  in  faut  during  the  remainder  of  the  summer, 
to  prevent  relapses;  these  usunlly  o<'cur  from  errors  in  diet,  particularly 
during  da^'s  of  excessive  heat. 

Cholera  Ixfantum. — This  may  be  regarded  as  only  one  clinical 
type  of  acute  intestinal  intoxication,  yet  it  differs  from  the  others  sutfi- 
ciently  to  deserve  separate  consideration.  It  is  not,  however,  the  most 
frequent  form  met  with,  and  it  is  not  a  good  generic  name  for  the  dis- 
ease. As  yet  this  type  has  not  been  connected  with  a  speciOc  form  of 
intoxication.  Tlic  peculiar  symptoms  may  depend  upon  the  rapidity  of 
absorption  and  the  other  conditions  present  in  the  intestine,  or  possibly 
upon  some  form  of  infection  not  yet  dctermincil.  Cholera  infantum  is 
more  closely  connected  with  impure  milk  than  is  any  of  the  other  forms 
of  diarrha*a,  and  may  be  due  to  some  jjoison  developing  in  the  milk 
l)efore  its  ingestion,  or  in  the  stomach  or  intestines  after  the  milk  is  taken. 
Tho  i^ymptoms  are  due  primarily  to  the  etfects  of  the  poison  upon  the 
heart,  the  nerve-centres,  and  the  vaso-motor  nerves  of  the  intestines; 
secondarily  to  ihe  abstraction  of  fluid  from  the  various  organs  and  tissues 
of  the  lK>dy,  especially  the  nerve-centres. 

Cholera  infantum  rarely  occurs  in  an  infant  previously  healthy.  As 
a  rule,  there  is  some  antecedent  intestinal  disorder.  The  development, 
of  the  cholerifonu  symptoms  is  usunlly  very  rapid,  and  a  child,  who 
fN'rhaps  has  l>een  regardwl  as  scarcely  ill  enough  to  re<|uirc  a  physician, 
may  be  brouglit,  in  the  course  of  five  or  six  hoijrs,  to  death's  door. 

L'sually  there  are  general  symptoms,  such  as  prostration  and  a  steadily 
rising  temperature,  for  a  few  hours  before  the  vomiting  and  purging,  or 
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fluid  movements  attended  by  symptoms  of  collapse,  and  in  all  eaaes 
approachinjj  the  cholera-infantuin  type.  In  such  circumstances  mor- 
phine siiould  Ix;  i;iven  hypodermically,  one  one-tiumlredth  of  a  grum  to 
an  infaut  uf  six  months,  to  be  repeated  in  an  hour  if  no  effect  is  seen. 
Opium  is  useful  iluring  couvaleseence,  when  the  adrriinistrataon  of  food 
is  immediately  followLsl  by  a  movement  of  the  Iwweirt;  and  when  with- 
out an  elevation  of  temperature,  often  with  good  appetite,  the  stools  are 
fnxjuent  and  contain  undigested  food,  because  perisialsis  is  so  active  Ihat 
the  intestinal  contents  are  hurried  along  with  such  rapidity  that  tliere 
is  not  time  for  complete  intestinal  digestion  and  absorption.  Nothing 
retjuires  nicer  discrimination  than  the  use  of  opium  in  diarrhfpa.  It  is 
wise  to  administer  it  always  in  a  separate  prescription,  and  never  in 
composite  diarrhteal  mixtures.  The  dose  should  l*e  rtn^ulated  according 
to  its  effect  upon  the  nnmber  of  stools.  Enough  is  to  be  given  to  produce 
a  distinct  etfect — the  diminution  of  pain  and  the  control  of  excessive 
peristalsis — but  never  enough  to  cheek  the  discharges  entirely,  or  to  cause 
stupor.  The  uncertainty  of  absorption  must  also  be  rememlwred;  a  sec- 
ond full  dose  should  not  be  given  until  a  sufficient  time  has  elapsed  for 
the  effect  of  the  first  to  pass  away.  For  an  average  child  of  one  year, 
five  minims  of  paregoric,  one-fourth  minim  of  the  deodorized  tincture, 
or  one-fourth  grain  of  Dover*s  powder,  may  be  usoil  as  an  initial  dose, 
to  be  repeated  every  one,  two,  or  four  hours,  according  to  the  effect 
produced. 

Stimulants  are  required  in  the  majority  of  the  pevere  cases.  The 
pmstration  is  great  and  develops  rapidly;  fre«]uently  almost  no  fot>d  can 
be  assimilated  for  twenty-four  or  thirty-six  hours,  while  the  drain  from 
the  discharges  continues.  The  general  condition  of  the  patient  is  the 
be«t  guide  as  to  the  time  for  stimulation  and  the  amount  required. 
Often  stimulants  are  not  bepm  early  enough.  Old  brandy  is  the  best 
preparation  for  general  use,  chamjiagne  being  {Kissibly  preferred  for  older 
children  when  the  stomach  is  very  irritable.  An  infant  a  year  old  will, 
under  most  circumstances,  take  half  an  ounce  of  brandy  in  twenty-four 
hours.  Stimulants  should  always  be  diluted  with  at  least  eight  parts  of 
water,  and  be  given  in  small  quantities,  at  short  intervals. 

In  eases  of  extreme  prostration,  the  hot  bath,  mustard  to  the  extremi- 
ties, and  sometimes  the  mustard  pack,  are  beneficial.  When  the  drain  is 
rapid  and  very  great,  and  in  all  cases  approaching  the  cholera-infantum 
type,  subcutaneous  saline  injections  should  be  used,  in  the  manner  de- 
scribed uuder  Cholera  Infantum. 

General  considerations  in  treatmeni. — (1)  All  severe  cases  must  be 
watched  very  closely,  especially  those  in  infants  under  six  months.  If 
the  temperature  is  rising  and  the  passages  are  very  fluid,  one  sliould 
always  be  apprehensive.  (2)  The  character  of  the  discharges  is  a  lietter 
indication  than  is  their  number,  of  the  patient's  condition  and  of  the 
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effect  of  any  plan  of  treatment.  (3)  Nothing  is  more  simple  than  to 
give  opium  enough  to  reduce  the  number  of  passages;  but  unless  there 
is  some  other  sign  of  improvement^  very  little  good,  and  probably  much 
harm,  will  Ije  done.  (4)  We  mu.st  treat  the  patient,  and  not  direct  all 
our  thought  to  acid  or  alkaline  stools,  ptomaines,  or  bacteria.  The  value 
of  every  therapeutic  measure  is  to  be  estimated  by  its  effect  upon  the 
patient's  general  condition,  (5)  No  matter  how  strongly  we  may  be- 
lieve in  the  value  of  any  drug  or  combination  of  drugs,  if  they  continue 
to  disturb  the  stnniaeh  Ihey  are  worse  than  useless.  (6)  Both  the 
mother  and  nurse  should  be  impressed  with  the  fact  that  the  diet  is 
an  important  part  of  the  treatment,  and  that  foods  need  to  be  given 
just  as  carefully  as  drugs.  (T)  In  the  management  of  any  single  case 
the  important  thing  is  prompt  nnd  thorough  evacuation  of  the  stomach 
and  l)owels,  then  rest  for  these  organs  for  from  twelve  to  twenty-four 
flours,  or,  as  some  one  has  tt^rsely  put  it,  'Mwld  starvation  ";  but  it  is 
ntvessary  in  all  eases  that  water  be  given  freely.  No  cases  do  worse  than 
those  in  whicli  the  mother  or  nurse  in  charge  can  not  lie  made  to  appre- 
ciate the  value  of  star>'ation,  but  insists  upon  giving  food,  especially 
milk,  in  violation  of  the  rules  laid  down.  (8)  Qreat  care  is  require<l 
during  convalescence,  and  in  fact  during  the  remainder  of  the  aummerv 
to  prevent  relapses;  these  usually  occur  from  errors  in  diet,  particularly 
during  days  of  excessive  heat. 

Cholera  Infantum. — This  may  be  regarded  as  only  one  clinical 
type  of  acute  intestinal  intoxication,  yet  it  differs  from  the  others  sufti- 
ciently  to  deserve  separate  c«>nsideration.  It  is  not,  however,  the  most 
frapient  form  met  with,  and  it  is  not  a  good  generic  name  for  the  dis- 
eiLse.  As  yet  this  type  has  not  been  eonnei'ted  with  a  specific  form  of 
intoxication.  The  peculiar  symptoms  may  depeud  upon  the  rapidity  of 
absorption  and  the  other  conditions  present  in  the  intestine,  or  possibly 
upon  some  form  of  infection  not  yet  detentiinetl.  Cholera  Infantum  is 
more  closely  counectetl  with  impure  milk  than  in  any  of  the  other  forms 
of  diarrh(i?a,  and  may  be  due  to  some  poison  developing  in  the  milk 
Iw^fore  its  ingestion,  or  in  the  stomach  or  intestines  after  the  milk  is  taken. 
The  symptoms  are  due  primarily  to  the  effects  of  the  poison  upon  the 
heart,  the  nerve-centres,  and  the  vaso-umtor  nerves  of  the  intestines; 
secondarily  to  the  abstraction  of  fluid  from  the  various  organs  and  tissues 
of  the  body,  especially  the  nerve-centres. 

Cholera  infantum  rarely  occurs  in  an  infant  previously  healthy.  As 
a  rule,  there  is  flonie  antece<lent  intestinal  disorder.  The  development, 
of  the  choleriform  symptoms  is  usually  very  rapid,  and  a  child,  who 
IH'rbaps  has  lM*cn  reganknl  as  scarcely  ill  enough  to  n-ipdre  a  physician, 
may  be  brought,  in  the  course  of  tive  or  six  hoijrs,  to  death's  door. 

Tsually  there  are  general  symptoms,  such  as  prostration  and  a  steadily 
rising  temperature,  for  a  few  houTA  before  the  vomiting  and  purging,  or 
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fluid  movomentfi  attendwl  hy  symptoms  of  collapse,  and  in  all  cases 
approaching  the  cliolera-infantuni  type  In  such  circumstances  mor- 
phine should  bo  f^ivcn  hypoderniically,  one  one-luindredtli  of  a  grain  to 
an  infant  of  six  months,  to  b*^  repeatcnl  in  an  hour  if  no  effect  is  seen. 
Upiurn  in  useful  during  convalescence,  when  the  aduiiuistralion  of  food 
is  immediately  rollcvwi**!  hy  a  movement  of  the  IkjwcIs;  and  when  with- 
out an  elevation  of  temperature,  often  with  good  appetite^  the  stools  are 
frefpient  and  contain  uiidiges:ted  food,  because  peristalsis  is  so  active  that 
the  intt'slinal  contents  are  hurried  along  with  such  rapidity  that  there 
is  not  time  for  complete  intestinal  digestion  and  absorption.  Nothing 
requires  nicer  discrimination  than  the  use  of  opium  in  diarrhtea.  It  is 
wise  to  administer  it  always  in  a  separate  prescription,  and  never  in 
composite  diarrhoeal  mixtures.  The  dose  should  be  regulated  according 
to  its  effect  upon  the  nnmher  of  stools.  Enough  is  to  be  given  to  produce 
a  distinct  effect — the  diminution  of  pain  and  the  control  of  excessive 
peristalsis — but  never  enough  to  check  the  discharges  entirely,  or  to  cause 
stu[K)r.  The  uncertainty  of  absorption  must  also  be  rcmeml>erwl ;  a  84*c- 
ond  full  dose  should  not  l>e  given  until  a  Bufficient  time  has  elapsed  for 
the  effect  of  the  first  to  pass  away.  For  an  average  child  of  one  year, 
five  minims  of  paregoric,  one-fourth  minim  of  the  deodorized  tincture, 
or  one-fourth  grain  of  Dover's  powder,  may  be  used  as  an  initial  dose, 
to  be  repeated  every  one,  two,  or  four  hours,  according  to  the  effect 
profluced. 

Stimulants  are  required  in  the  majority  of  the  severe  cases.  The 
prostration  is  great  and  develops  rapidly ;  frequently  almost  no  food  can 
be  assimilated  for  twenty-four  or  thirty-six  hours,  while  the  drain  from 
the  discharges  continues.  The  general  condition  of  the  patient  is  the 
best  guide  as  to  the  time  for  stimulation  and  the  amount  required. 
Often  stimiUants  are  not  begun  early  enough.  (Md  brandy  is  the  best 
preparation  for  general  use,  champagne  being  possibly  preferred  for  older 
childrcji  when  the  stomach  is  very  irritable.  An  infant  a  year  old  will, 
under  most  circumstances,  t^ke  half  an  ounce  of  brandy  in  twenty-four 
hours.  Stimulants  should  always  be  diluted  with  at  least  eight  parts  of 
water,  and  be  given  in  small  quantities,  at  short  intervals. 

In  cases  of  extreme  prostration,  the  hot  bath,  mustard  to  the  extremi- 
ties, and  sometimes  the  mustard  pack,  are  beneficial.  When  the  drain  ia 
rapid  and  very  great,  and  in  all  cases  approaching  the  cholera-infantum 
type,  subcutaneous  saline  injections  should  be  used,  in  the  manner  de- 
scribed under  Cholera  Infantum. 

General  consideraiions  in  treatment. — (1)  All  wivere  cases  must  be 
watched  very  closely,  especially  those  in  infants  under  six  months.  If 
the  temperature  is  rising  and  the  passages  are  very  fiuid,  one  should 
always  be  apprehensive.  (2)  The  character  of  the  discharges  is  a  better 
indication  than  is  their  number,  of  the  patient's  condition  and  of  the 
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effect  of  any  plan  of  trcatmcBt.  (3)  Nothing  is  more  simple  than  to 
give  opium  enough  to  reduce  the  number  of  passages;  but  unless  there 
h  some  other  sign  of  improvement,  very  little  good,  and  probably  much 
harm,  will  be  done.  (4)  We  must  treat  the  patient,  and  not  direct  all 
our  thought  to  acid  or  alkaline  stools,  ptomaines,  or  bacteria.  The  value 
of  every  therapeutic  measure  is  to  be  estinmted  by  its  efTect  uj)on  the 
patient's  genc^ral  condition.  (5)  No  nuifter  how  strongly  we  may  be- 
lieve in  the  value  of  any  drxjg  or  comliination  of  drugs,  if  they  continue 
to  disturb  the  stomach  ihny  are  worse  than  useless.  (6)  Roth  the 
mother  and  nurse  shouM  be  impressed  with  the  fact  that  the  diet  is 
an  important  part  of  the  treatment,  and  that  foods  need  to  be  given 
just  as  carefully  as  drugs.  (7)  In  tlu:  nianugement  of  any  single  case 
the  important  thing  is  prompt  and  thorough  evacuation  of  the  stomach 
and  bowels,  then  rest  for  these  organs  for  from  twelve  to  twenty-four 
hours,  or,  as  some  one  has  tersely  put  it,  **  Iwld  stnrvalion";  but  it  is 
necessary  in  all  cases  that  water  be  given  freely.  No  cases  do  worse  than 
those  in  which  tlie  mother  or  nurse  in  charge  can  not  be  made  to  appre- 
ciate the  value  of  starvation,  hut  insists  upon  giving  food,  especially 
milk,  in  violation  of  the  rules  laid  down.  (8)  Great  care  is  require*! 
during  convalesL-ence,  and  in  fact  during  the  remainder  of  the  gummer, 
to  prevent  relapses;  these  usunlly  occur  from  errors  in  diet,  particularly 
during  days  of  excessive  heat. 

CuoLKEA  Inf.-vxtum. — This  may  be  regarded  as  only  one  clinical 
tj'pe  of  acute  intestinal  intoxication,  yet  it  differs  from  the  others  suffi- 
ciently to  deserve  se}>arate  consideration.  It  is  not,  however,  the  most 
frequent  form  met  with,  and  it  is  not  a  good  generic  name  for  the  dis- 
ease. As  yet  this  type  has  not  l>een  connected  with  a  apecitic  form  of 
intoxication.  Tlie  pi^culiar  symptoms  may  depend  ujwn  the  rapidity  of 
absorption  and  the  other  conditions  present  in  the  intestine,  or  possibly 
upon  some  form  of  infection  not  yet  determined.  Cholera  infantum  is 
more  closely  connectinl  with  impure  milk  than  is  any  of  the  other  forms 
of  diarrhipa,  and  may  be  due  to  some  poison  developing  in  the  milk 
liefore  its  ingestion,  or  in  the  stomach  or  intestines  after  the  milk  is  taken. 
The  symptoms  are  due  primiirily  to  the  effects  of  the  poison  upon  the 
hcArt,  the  nerve-c«*ntres,  and  tlit*  vai^u-motor  ner\x»8  of  the  intestines; 
secondarily  to  the  abstraction  of  fluid  from  the  various  organs  and  tissues 
of  the  body,  especially  the  nerve-wntres. 

Cholera  infantum  rarely  occurs  in  an  infant  previously  healthy.  As 
a  rule,  there  is  some  antecedent  intestinal  disorder.  The  development^ 
of  the  chohtriform  sym[)tom8  is  usually  very  rapid,  and  a  child,  who 
jM-rhaps  has  l)een  regarded  as  scarcely  ill  enough  to  n?<piire  a  physician, 
may  be  brought,  in  the  course  of  dye  or  six  hoqrs,  to  death's  door. 

Usually  there  are  general  symptoms,  such  as  prostration  and  a  steadily 
rising  temperature,  for  a  few  hours  before  the  vomiting  and  purging,  or 
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these  symptoms  nmy  l>e  the  first  to  excite  alarm.  Vomiting  may  pre- 
cede diarrhcca,  or  both  may  begin  simultaneously.  The  vomiting  is  very 
frequent.  First,  wluitever  food  is  in  the  stomach  is  vomited,  then  scrum 
and  mucus,  and  finally  bilious  matter.  If  vomiting  subsides  for  a  time, 
it  is  almost  sure  to  begin  anew  with  the  taking  of  food  or  drink.  The 
stools  are  fre<]uent,  large,  and  fluid,  and  in  the  course  of  iialf  a  day 
twelve  or  fifteen  may  occur.  If  less  frequent  they  are  proportionately 
larger.  They  arc  of  a  pale  green,  yellow,  or  brownish  colour  in  the  be- 
ginning, but  as  they  become  more  frw]uont  they  often  lose  all  colour 
and  are  almost  entirely  serous.  The  sphincter  is  sometimes  so  relaxed 
that  small  evacuations  occur  every  few  minutes.  The  first  stools  are 
usually  acid,  later  they  are  neutral,  and  when  serous  they  may  be  alka- 
line. In  mo&t  cases  they  are  otlourles^;  in  rare  instances  they  are  ex- 
ceedingly offensive.  Microscopically  the  stools  show  large  numbers  of 
epithelial  cells,  souje  round  colls,  and  immense  numbers  of  bacteria. 

Loss  of  weight  is  more  rajiid  than  in  any  otiicr  pathnlopcal  ennditiou 
in  childhood.  Baginsky  records  a  case  in  which  it  reached  three  pounds 
in  tM'o  days.  The  fontanel  is  depressed,  and  in  rare  instances  there  may 
be  overlapping  of  the  cranial  bones.  The  general  prostration  is  great 
almost  from  the  outset.  The  face,  better,  perhaps,  than  any  single  symp- 
tom, indicates  what  a  profound  impression  has  Wen  made  uptm  the  sys- 
tem. The  eytw  are  sunken,  the  features  sharpeniMl,  the  angles  of  the 
mouth  drawn  down,  and  a  peculiar  pallor  with  an  expression  of  anxiety 
overspreads  the  whole  counteuauce.  In  the  early  stages  the  nervous 
symptoms  are  those  of  irritation.  Later,  these  symptoms  give  place  to 
dulness,  stupor,  relaxation,  and  coma  or  convulsions. 

The  temperature,  in  my  experience,  has  lx!t»n  invariably  elevated,  and 
usually  in  proportion  to  the  severity  of  the  attack.  In  cases  recovering, 
it  has  generally  been  from  102°  to  103**  F.,  while  in  fatal  cases  it  has 
risen  almost  at  once  to  104°  or  105°  F.,  and  often  shortly  before  death 
it  has  reached  106**  or  even  108°  F.  Such  rectal  temperatures  may  occor 
With  a  clammy  skin  and  cold  extremities,  and  are  discovered  only  by  the 
thermometer.  The  pulse  is  always  rapid,  and  very  soon  it  becomes  weak, 
often  irregular,  and  finally  almost  imperceptible.  The  respiration  is 
irregular  lind  frequent,  and  may  be  stertorous.  The  tongue  is  generally 
coated,  but  soon  becomes  dry  and  red,  and  is  ofti'u  protrudeil.  The 
abdomen  is  generally  soft  and  sunken.  There  is  almost  insatiable  thirst. 
Everything  in  the  shape  of  fluids,  especially  ice-water,  is  drunk  with 
•avidity,  even  though  vomited  as  soon  as  it  is  swallowed.  Very  little 
urine  is  passed,  sometimes  none  at  all  for  twenty-four  hours;  this  depends 
ui»on  the  great  loss  of  fluid  by  the  l>owels. 

In  the  fatal  cases  there  is  hyperpyrexia,  a  cold,  clammy  skin,  absence 
of  radial  pulse,  stupor,  coma  or  convulsions,  and  death.  The  diarrhcea 
and  vomiting  may  continue  until  the  end,  or  l>oth  may  entirely  cease  for 
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some  hours  before  it  occurs.  TJie  patient*^  may  pass  into  a  ct>n<lition 
resembling  the  algid  stage  of  epidemic  cholera,  and  die  in  collapse'.  In 
other  cases,  after  the  first  day  of  very  severe  symptoms,  Ihe  discharges 
diminish,  bat  the  nervous  symptoms  become  specially  prominent.  There 
is  restlessness  and  irritability  or  apathy  and  stupor.  The  fontanel  is 
sunken;  the  e3'e8  are  half  open  and  covered  with  a  mucous  film;  respira- 
tion is  irregular  and  superficial,  sometimes  even  Che\-ne-Stoke5;  the  pulse 
is  feeble,  irregular,  or  intennittent ;  the  muscles  nf  the  neck  drawn  hack ; 
the  abdomen  retracted.  The  temperature  is  n^t  cbn-nted,  but  normal  or 
subnormal.  P^rom  this  condition  recovery  may  take  place  or  the  synip- 
loms  may  merge  into  those  of  ileo-colitis;  hut  much  more  frequent  thau 
either  of  the  foregoing  is  the  fatal  termination. 

These  nervous  symptoms  are  ascribed  to  cerebral  anaemia,  cerebral 
hypcnemia  (venous),  oedema  of  the  meninges,  thromlxwis  of  the  cerebral 
sinuses,  and  uraemia. 

Although  I  have  examined  the  brain  in  almost  all  my  autopsies 
upon  patients  dying  from  diarrhcrai  diseases,  I  have  never  in  such 
v&mds  seen  sinus  thrombosis,  and  but  rarely  aulema.  Cerebral  hyper- 
a>mia  was  often  met  with  in  cases  dying  in  convulsions,  but  not  with 
any  regularity  otherwise.  Nor  have  my  observations  upon  the  kidneys 
confirmed  the  observations  of  Kjellberg,  whom  most  of  the  writers  since 
his  day  have  quoted,  as  to  the  great  fre<|uency  of  ue[)hriti8.  A  scanty, 
concentrated,  and  hence  irritating  urine  is  the  rule,  and  a  small  amount 
of  albumin  and  an  occasional  hyaline  cast  not  uncommon;  but  either 
clinical  or  pathological  evidence  of  a  serious  amount  of  nephritis  has 
been,  in  my  own  experience,  extremely  rare. 

We  can  Imrdly  regard  either  the  renal  or  the  cerebral  changes  aa  an 
eiplanation  of  the  nervous  symptoms  of  most  of  these  cases;  they  seem 
rather  to  depend  uy>on  impode<l  circulation  due  to  a  thickening  of  the 
blood,  to  acute  inanition,  and  iutentiual  to.xseinia. 

Of  the  cases  of  true  cholera  infantum  which  have  come  under  my 
notice,  fidly  two-thirds  have  died.  The  result  depends  more  upon  the 
severity  of  the  attack  than  upon  anything  else. 

An  infrequent  complication  of  cholera  infantum  is  sclerema.  This 
condition  is  found  associated  with  muscular  contractions,  subnormal  tem- 
peralun\  and  other  signs  of  the  most  extreme  depression.  These  cases 
are  invariably  fatal. 

Treatment. — Restricting  the  term  to  the  class  of  cases  descril>ed 
abovf,  all  who  have  seen  much  of  the  ilisease  must  admit  that  the  results 
of  treatment  are  extremely  nnsatisfactory,  and  that  the  most  severe  cases 
pursue  their  course  but  little,  if  at  all,  intlin'nciNl  by  the  treatment 
employed. 

The  Inwt  view  of  the  treattrient  will  be  gained  if  we  keep  in  mind  that 
we  an*  trt»uting  cases  of  {>oisoning;  that  the  toxic  materials  cause  great 
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depression  of  the  heart  and  the  system  generally  by  acting  on  the  nerve- 
centres,  and  hv  paralyzing  the  vaso-motor  nerves  of  the  intestines. 

The  main  indications  are:  (1)  to  empty  the  stomach  and  intestine; 
(2)  to  neutralize  the  effect  of  the  poison  upon  the  he&Ti  and  nervous 
system;  (3)  to  supply  fluid  to  the  blood  to  make  ,up  for  the  very  great 
drain  of  the  discharges*;  (4)  tn  reduce  the  temperature;  (5)  to  treat 
special  symptoms  as  i\\vy  arise. 

For  the  first  indication  we  must  rely  ujwn  mechanical  means — 
stomach-washiiifj  aud  intestinal  irri^^ation — there  is  no  time  to  wait  for 
cathartics.  For  the  second,  nothing  in  my  hands  has  jmived  s<i  useful 
as  the  hypodermic  use  of  morphine  and  atropine.  I  believe  this  to  bo 
more  elllcicnt  Ihan  any  other  means  of  trL'atincnt  we  possess.  Morphine 
is  contrft-indicated  where  the  purging  has  ceased  or  is  .slight,  and  where 
there  is  ilrowsincss.  stupor,  or  relaxation.  The  effects  of  the  dose  should 
always  be  carefully  watched ;  a  small  dose  repeated  is  better  than  a  single 
large  dose.  For  a  child  a  year  old,  not  more  than  gr.  ^  of  morphine 
and  gr.  ris  f*f  nirrrpinc  should  be  the  initial  dose.  It  may  be  n*|>eated 
in  an  hour  unless  the  flesiri'd  effects  are  produced;  these  are,  arrest  of 
the  vomiting  and  purging  (or  at  least  their  diminution),  improvement  in 
the  heart's  acti*)n.  iind  in  Ihc  nJTVous  synipioms. 

For  tlie  third  indiciiHon  tlic  only  tiling  that  can  be  depended  upon  is 
the  injection  of  normal  salt  s4j]ution  into  the  cellular  tissue  of  the 
abdomen,  buttocks,  thighs,  or  Imck.  At  least  half  a  pint  should  be  given 
in  the  course  of  every  twelve  hours.  A  very  much  larger  quantity  can 
often  be  used  with  advantage.  This  causes  no  irritation,  and  is  absorbed 
with  surprising  rapidity.  The  injection  is  made  slowly,  and  the  exact 
amount  introduced  at  cacli  time  measured. 

For  the  reduction  of  temperature  baths  should  be  used.  They  may 
be  continued  from  ten  to  thirty  minutes,  and  to  be  cflScicnt,  must  be  used 
frcipicntly — as  often  as  every  hour  if  symptoms  are  threatening.  Iced 
clotliH  or  an  ice  cap  shoulil  he  applitxl  to  the  head.  Cold-water  injections 
are  a  valuable  accessory  to  the  treat mcul  by  baths.  Nothing  should  l»e 
allowed  by  the  mouth  except  ice  and  brandy.  The  stimulants  must  be 
given  in  small  quantities  and  frequently,  ^\^len  stimulants  taken  by  the 
mouth  are  vomited,  they  should  be  given  hv]>odermic4dly.  Brandy,  ether, 
or  camphor  may  be  used  freely.  During  the  stage  of  most  acute  symp- 
toms, to  attempt  to  give  fiKxi  or  drugs  of  any  kind  by  the  mouth  is 
worse  than  useless.  After  the  stage  of  violent  symptoms  has  subsidoti 
and  reaction  is  established,  the  subsequent  management  in  respttct  to 
feeding  and  medication  should  be  the  same  as  in  tlie  cases  eonsitien»<l 
in  the  previous  chapter.  If  cerebral  symptoms  are  present,  opium  is  to 
tie  avoided,  stimulants  by  the  mouth  used  freely,  and,  if  these  are  not 
retained,  they  should  l>e  given  hypodermieally.  For  cold  extremities 
and  subnormal  temperature^  hot  mustard  baths  should  be  u^ed  to 
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reaction,  mustanl  paste  applied  all  over  the  body,  and  hot-water  bags 
laiiU  bottles  placed  about  the  patient 
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DISEASES  OF  THE  INTESTINES.— {ConiCnued.) 

ACUTE  ILEO-COLITIS— DYSENTERY. 
Sfnonytns;  Entero-oolitis,  enteritiB,  enteritis  folliculuris,  infUramatory-  diurrlia'a. 

Tub  term  iUo'Coliixs  is  a  general  one,  embracing  those  fonna  of 
intestiual  disease  in  which  the  mnrc  serious  losioua  arc  present.  la 
gastro-enteric  intoxication  recovery  or  death  taken  place  before  anything 
njore  than  suj>erficial  cliangoi*  Irnvt'  aceurred,  while  in  iU?o-colitis  the 
pathological  proct'ss  conlimies  until  thoro  have  beon  prodncf^d  markwl 
lesions,  often  involving  all  the  wall^  of  the  intestine.  Sometimes  the 
transition  is  so  gradual  that  it  in  imjHihsiUle.  W  symptoms,  to  draw  a 
line  between  them.  This  is  especially  true  of  the  cases  terminating  in 
follicular  ulceration  of  the  colon.  In  some  of  the  other  forms — acute 
catarrhal  and  acute  membranous  colitis — the  evidences  of  a  severe  in- 
testinal indanimation  are  often  manifest  from  the  very  outset.  This 
difference  is  probably  due  to  a  difference  in  the  character  of  the  infection. 
The  e.xlent  of  the  lesions  depends  mucli  u]nm  the  duration  of  the  proiv«s. 
Etiology. — The  predisi>osing  causes  of  ileo-oolitis  are  those  common 
o  diarrh(eal  diseases  in  general,  and  have  already  been  considered.  Al- 
tliough  seen  with  esj)ecial  fretpiency  in  summer,  and  in  children  under 
two  years  old,  it  may  affect  those  of  any  :»gt\  and  occur??  at  all  seasons. 
Epidemics  are  not  uncommon  in  the  early  fall  months.  While  usually 
primary,  it  often  follows  infectious  diseases,  especially  measles,  diph- 
theria, and  hroncho-pnoumonia.  It  fre<iuently  occurs,  in  institutions 
hiefly,  as  a  terminal  infection  in  infants  suffering  from  extreme  mal- 
nutritiou  or  marasmus.  Any  other  inttwtinal  disease  nmy  prwetle  ileo- 
r  colitis.  The  question  of  contagion  is  unsettled;  if  at  all  communicable, 
^kit  is  feebly  so.  When  it  occurs  epidemically  a  common  origin  seems 
^Kinore  probable  than  that  the  disease  spreads  from  one  patient  to  another. 
^H  The  only  bacterium  that  up  to  the  present  time  has  been  shown  to 
^■be  capable  of  producing  this  fonn  of  intestinal  disease  is  tlie  B.  tlyseti- 
^^  trrio'.  of  Shiga.  This  organism,  or,  more  properly  speaking,  this  group 
of  closely  allied  organisms,  has  now  been  found  in  all  parts  of  the  world 
tn  a  sufficient  nnmlier  of  eases  to  establish  its  etiological  connection  with 
ileo-colitis.  The  li.  dtfsenteria  was  sho\ni  by  Shiga,  in  1808  and  1809, 
to  he  the  cause  of  epidemic  dysentery  in  Japan.  In  1900,  Flexner  estab- 
lished its  association  with  tropical  dysentery  in  the  Philippines,  and  in 
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1902,  Dural  and  Bassett,  pupils  of  Flexner,  demonstrated  its  presence 
in  a  seriei*  of  cases  of  diarrhoea  in  children  at  Baltimore. 

In  the  Kummcrof  1903  the  Rockefeller  Institute  undertook  a  collective 
clinical  and  bacteriological  investigation  in  New  York.  Baltimore,  Boston, 
and  Philadelphia,  to  discover  what  part  the  B.  dysenteria  played  in  the 
diarrhoeal  diseases  of  children.  In  all  412  cases  were  studied,  in  270  of 
which  the  bacillus  was  present.  It  was  almost  invariably  found  in  cases 
showing  blood  and  mucus,  or  much  mucus  in  the  stools.  The  number  of 
the  specific  bacteria  present,  as  shown  by  culture,  corresponds  in  a  general 
way  with  the  severity  of  the  symptoms  and  the  lesions  of  the  disease. 
Although  usually  the  B.  dysenteruB  is  greatly  outnumbered  by  other 
organisms,  it  is  not  uncommon  to  find  it  in  pure  culture.  A  number  of 
minor  differences  have  been  found  in  the  bacilli  from  different  cases; 
there  are,  however,  two  main  groups,  the  division  being  made  by  reason 
of  the  difference  in  reaction  with  litmus  mannite;  one  group  is  known 
as  the  "true  Shiga,"  or  "alkaline"  type;  the  other,  as  the  "  Flexner," 
or  "  acid "  type.  The  latter  has  been  most  frequently  found  in  the 
diarrhoeal  diseases  of  children  in  this  country,  although  the  true  Shiga 
is  occasionally  present,  and  in  rare  cases  they  may  be  associated. 

The  B,  dysentericE  has  been  in  a  few  instances  discovered  in  normal 
stools  of  apparently  healthy  children,  although  extended  observation  by 
Wollstein  at  the  Babies'  Hospital  upon  56  infants  failed  to  show  its 
presence  in  any  normal  case.  The  B,  dysenterue  has  never  been  found 
outside  the  body;  we  are  therefore  entirely  ignorant  both  of  its  habitat 
and  its  mode  of  entry.  There  are  grounds  for  believing  that  it  appears 
at  times  among  the  saprophytic  bacteria  of  the  intestinal  contents. 

The  r6le  played  by  other  bacteria,  especially  the  streptococcus,  in  the 
production  of  the  deeper  lesions  of  the  intestine  may  be  an  important  one. 
This  appears,  however,  to  be  rather  in  the  nature  of  a  secondary  invasion. 

Letioni. — It  is  surprising  that,  so  far  as  is  known,  a  single  specific 
cause  can  excite  such  a  variety  of  lesions.  The  nature  of  the  anatomical 
changes  apparently  depends  upon  other  factors,  such  as  the  intensity 
of  the  infection,  the  local  resistance,  and  still  more  upon  the  duration 
of  the  disease. 

The  nature  of  the  lesions  in  ileo-colitis  differs  greatly,  but  their 
position  is  quite  constant:  they  affect  the  lower  ileum  and  the  colon. 
In  about  half  the  cases  only  the  colon  is  affected.  The  lesions  of  the 
ileum  are  usually  limited  to  the  lower  two  or  three  feet. 

The  frequency  with  which  the  different  varieties  of  ileo-colitis  were 
found  in  eighty-two  of  my  own  autopsies  was  as  follows: 

FolliculBF  ulceration 36 

Catarrhal  inflammation 26 

Catarrhal  inflammation  with  superficial  ulceration 6 

Membranous  inflammation 14 


Pemiile  rhild  nine  months  old  ;  symittom^  of  ftcute  ileo-colitis  of  fift«en  days'  dura- 
tion ;  t«m|HTuture.  101'  lo  104'5  F.,'and  from  six  tu  vigUl  stools  daily — thin,  gnetL, 
mnd  vellow.  Iiut  no  bluod. 

Hlx!<»nfiiv('  ulceration  ilirou^'houi  the  colon*  mosl  marked  in  descending  portion, 
from  whifli  si»ei*inK'ri  is  tnkrri. 

A  A  are  snmll  cirtnilar  ulcers;  B  B,  larger  ones  from  coalescence  of  several  of 
theH" :  C  C,  large  areas  of  ulceration,  the  mucous  membrane  being  almost  entirelj 
dest  roved- 
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cuie  catarrhal  ileo-colitis, — In  (he  milder  catses  there  are  changes  in 
the  epithelium  and  infiltration  of  the  miKosa.  In  the  severer  cases  the 
submucosa  is  involved,  end  the  infiltration  of  the  mucosa  may  be  so  great 
as  to  lead  to  necrosis  and  the  formation  of  ulcers. 

Crroas  appearances. — While  the  lower  ileum  and  the  colon  are  raoat 
seriously  affected,  it  is  not  uncommon  to  find  quite  marked  changes  in  a 
considerable  portion  of  the  small  intestine,  and  even  in  the  stomach.  In 
the  cases  of  short  duration,  the  lesions  are  sometimes  more  marked  in  the 
small  intestine  than  in  the  colon.  The  stomach  contains  undigested  food, 
and  mucus  which  is  commonly  stained  a  dark-brown  colour.  It  may  be 
dilated  or  contracted.  The  mucous  membrane  is  pale  or  congested;  if 
the  latter^  it  is  usually  in  patches,  and  more  about  the  pyloric  orifice. 
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Fxo.  65.— Aoat«  oatairhBl  InflAmmition  of  ihfi  iloum. 

At  the  left  ia  Men  t!to  edirc  of  a  PvyerV  pat^li  ( V)  greatly  swollen.  The  most  Rtriking 
fftttura  or  the  iMion  U  the  1dm  of  the  HupiTficmt  epiiliuliuiu,  which  u  ^hown  in  all  partN  of  th« 
^woiinen.  The  ei|rniflcanc«  of  thin  dcpcndH  u(M>n  the  fiK-t  th^t  the  autofwj  vm  made  but  two 
hour*  after  <leath.  At  fov^ml  point*.  F,  /'.  the  tubulur  folHctw  ha»e  1oo««ned  and  fallen  out 
Tb«  imwoMi,  A,  tf<  f>li(fhlly  infiltraiwl  with  crIIk,  c«i>eciuUy  near  the  PeyerV  patch.  The  itub- 
mocaaa,  C,  and  uiu»<ou1ar  coata,  />.  E^  are  normal.  F,  T,  are  mnall  voina.  //lutory.— Infant,  nins 
montba  old.  previ')U!«ly  healthy  ;  aick  threo  days  with  wvero  iolAitinal  symptoma;  temperature. 
103*  to  lOfi*  F.  .iufoiMy.— Acute  catarrhal  inflamnuition  of  ilouni  and  cokm:  Peyer's  patchea 
red  and  iiwoII«n.  The  apocimctn  la  taken  fVom  the  lower  ileum.  The  auporfldal  character  of 
the  leaion  in  chiefly  due  to  the  ahurt  duration  of  the  proccaa. 


The  intestinal  contents  are  generally  green  in  colour,  and  thin.  The 
mucous  membrane  is  often  coated  with  tenacious  mucus.  The  small  in- 
testine is  distended  with  gas,  the  large  intestine  nearly  empty,  except  the 
traosverse  colon.  The  mucous  membrane  may  appear  somewhat  swollen. 
In  the  small  intestine  there  are  occasionally  seen  swelling  and  anloma  of 
the  villi,  so  that  they  project  abnormally  and  give  a  plash-like  appearance. 
Congestion  is  a  constant  feature,  and  it  may  be  simply  upon  the  folds  of  the 
mucous  membrane,  or  about  the  solitary  lymph  nodules;  or  it  may  bo  in- 
tense and  involve  the  whole  intestine  for  some  distance.  Siiutll  hii'mnrrhagic 
areas  arc  often  seen  here  and  there,  widely  scattered,  hn  the  most  severe 
cases  there  are  marked  thickening  and  uniform  congestion,  and  the  appear- 
ance is  sometimes  much  like  that  seen  in  membranous  inflammation.    The 
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lymph  nodules  (solitary  follicles)  throughout  the  colon  are  usually  Bwollon, 
projecting  above  the  mucous  membrane  about  the  size  of  a  piu^s  head. 
Peyer's  patches  may  bo  normal,  or  they  may  be  swollen  and  congested, 
with  other  evidences  of  catarrhal  inflammation  in  the  surrounding  mucona 
membrane,  or  more  rarely  they  may  be  involved  when  the  rest  of  the  mu- 
cosa appears  healthy.  The  same  is  true  of  the  lymph  nodules  of  the  Bmall 
intestine.  The  lymph  nodes  of  the  mesentery  are  usually  swollen  and 
acutely  congested,  but  they  may  appear  normal. 

Microscopical  appearances. — In  interpreting  the  changes  found  in  the 
mucosa,  the  same  precautions  must  be  observed  an  previously  stated. 

There  is  usually  loss  of  the  superficial  epithelium  and  of  that  lining 
the  tubular  glands  at  their  orifices.     Upon  the  surface  of  the  mucosa  and 
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Fia.  M.— Acute  ctUrrhAl  inflAmmAtion  of  tb«  i1«nm ;  uvero  form. 

The  muooM,  0,  U  cvtrywhore  denwly  infiltratt.ti  with  Tound  cella,  roTnpre««ing  the  tuhuUr 
follicles,  and  in  places,  X,  /.,  alntost  cffaciriff  theni.  Upon  the  surface  uf  tli*.'  tuuooMi  is  ■  tlitck 
iayor  of  oelU  and  mucua.  B«neaUi  thli  Uie  upitholml  archm,  R,  B,  covurintf  the  villi  can  h% 
seen.  Tho  loflions  are  almost  entirely  of  the  rauooM.  The  only  chaniroa  in  uie  aubmucoaa,  Xf. 
are  groups  of  cells  about  the  small  blood-vesaela,  V,  r.  ffiatory.—lnfuiX  dix  months  old  ;  mod- 
sratB  diarrlitrA  twt^lve  days;  severe  xvmptotnii  with  hi^h  temporaturf>  for  six  dayc.  There  was 
intense  iiitimuuuLtion  of  tlie  entim  i^H^^lon  and  towfr  three  feet  of  the  ileum.  Intestine  grvatly 
oongested  and  thickened.     Spet'iiiitru  is  frotii  the  ileum. 


wilhju  the  tubular  glands,  fine  granular  matter  is  seen  derived  from  the 
broken-down  epithelium.  The  goblet  cells  are  distended  with  mucus,  and 
do  not  stain  clearly.  The  luinep  of  the  tubular  glands  is  narrowed  from 
pressure  due  to  the  swelling  of  the  lymphoid  tissue  which  separates  thero^ 
which  \ii  partly  from  aMlema,  and  partly  from  cell  infiltration  (Fig.  65). 
A  thick  layer  of  mucus  and  round  cells,  adhering  clopcly  to  the  surface, 
may  resemble  a  pseudo-membrane  (Fig.  06).  In  fatal  cases  of  moder- 
ate severity  the  superficial  portion  of  the  mucosa  is  infiltrated  with 
round  cells  and  crowded  with  bacteria  of  many  kinds,  the  depth  to 
which  this  infiltration  extends  de[>ending  upon  the  severity  and  dura- 


Deep  Foli.h  clar  Ulcers  op  the  Colon. 

A  delicate  child,  fourteen  months  old.  sick  twelve  days ;  stools  green,  yellow,  brown, 

watery:  no  hloorl :  temporalurt>,  100'  to  101^  F. 
The  s^iiiali  intestine  was  tiornial :  ulcers  Ihroiighout  cohm.     The  specimen  is  from 

mding  cdIoh  ;  the  ulcers  are  iVr^t).  and  most  of  them  extend  to  the  mtisouliir  coat. 
(For  microscopical  appearance,  s^t'  Fig.  68.) 
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tion  of  the  process.  In  very  severe  cases  there  is  foiiinl  «  dense  infiltra- 
tion of  the  mucosa  and  of  the  subraucosa  also,  whiuh  in  places  extends 
quite  to  the  muscular  coat.  These  cases  closely  resemble  those  of  the 
meniljran'His  variety,  lacking  only  the  exudation  of  fibrin.  The  lynijih 
noduh'b  of  the  coloa  are  bwulleu  to  a  greater  or  less  dogix'e,  cliielly  from 
an  increase  in  the  number  of  lymphoid  cells.  This  swelling  nmy  be  the 
most  prominent  feature  of  the  Jesion.  If  the  process  is  iiufficiently  pro- 
longed, the  lymph  nodules  may  break  down  and  ulcerate.  The  changes 
in  the  lymph  nodules  of  the  small  intestine  and  in  Peyers  patches  arc 
similar  to  those  seen  in  the  colon,  but  are  less  marked,  and  frequently 
absent  altogether.    Ulceration  in  Peyer*s  patches  is  extremely  rare. 

The  small  veins  and  capillaries  of  the  mucosa  and  submucosa  are 
usually  distended  with  blood  ;  small  extravasations  are  very  common^  and 
occasionally  larger  ones  are  seen. 

Catarrhal  inflammation,  except  in  its  very  severe  form,  which  is  not 
frequent,  causes  no  lesions  that  can  not  readily  be  repaired.  The  most 
persistent  change  is  usually  the  swelling  of  the  lymph  nodules,  which  may 
last  a  long  time,  and  appears  to  be  an  important  factor  in  the  tendency  to 
relapses  and  recurring  attacks.  If  there  is  a  continuance  of  the  exciting 
cause,  or  the  patient's  constitution  is  a  bad  one,  the  process  may  become 
chronic. 

Catarrhal  inflammation  with  superficial  ulceration. — In  the  most 
severe  form  of  catarrhal  inflammation  which  does  not  prove  fatal  in 
the  earlier  stages,  extensive  ulceration  occasionally  takes  place;  usually 
these  ulcers  are  seen  througliout  the  entire  colon,  auuK  in  rare  cases,  a 
few  are  found  in  the  lower  ileum.  They  generally  begin  in  the  mucosa 
overlying  the  lymph  nodules,  and  while  they  have  a  wide  superficial  area, 
they  do  not  extend  dee[>er  than  the  mucosa.  The  small  uk^rs  are  circu- 
lar and  usually  show  at  the  centre  a  small  granular  body — the  lymph 
nodule.  The  larger  ulcers  result  from  the  coalescence  of  several  small  ones, 
and  are  irregular  in  shape.  They  may  be  two  or  three  inches  in  diameter. 
Sometimes  for  a  considerable  distance  a  large  part  of  the  mucosa  may 
be  destroyed.  Often  the  entire  surface  presents  a  worm-eaten  appearance 
(Plate  VIII),  On  microi»copical  examination  there  is  seen,  in  the  greater 
part  of  the  ulcer,  eomplefe  destruction  of  the  mucosa,  the  submueosa 
being  densely  packwl  with  round  cells  quite  to  the  muscular  coat. 

Inflammation  of  the  lymph  nodules  icith  ulceration  (follicular  ulcer- 
ation).— Follicular  ulcers  are  found  at  autopsy  in  about  one-third  of  the 
cases  dying  from  diarrlKeal  diseases.  They  are  rarely  seen  in  those  which 
have  lasted  less  than  a  week,  and  not  often  before  the  middle  of  the 
second  week.  The  average  duration  of  the  disease  in  these  cases  ie  about 
three  weeks. 

In  thirty-six  cases  in  which  follicular  ulcers  were  found  at  autopsy, 
they  were  present  in  the  small  intestine  alone  in  but  throe  cases;  in  the 
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small  intestine  and  in  the  colon  in  six  cases;  in  the  remaining  twenty* 
seviMi  tlicy  were  present  only  in  the  colon.  When  in  the  Hmall  intestine 
they  were  scua  only  in  the  lower  ileum.  Ulceration  was  seen  a  few  timea 
in  one  or  two  of  the  nodules  of  a  Pejer's  patch.  Ulceration  of  the  large 
intestine  involved  the  wliole  colon  in  about  half  the  cases;  while  in  the 
remainder  the  process  was  limited  to  its  lower  portion.  The  deepest  and 
also  the  largest  ulcers  were  nsually  in  the  descending  colon  and  sigmoid 
ilfzure. 

In  the  early  stage  these  ulcers  appear  aa  tiny  excavations  at  the  summit 
of  the  prominent  lymph  nodules.  Later,  the  whole  nodule  may  be  de- 
stroyed, and  a  small  round  ulcer  is  formed  from  one  twelfth  to  one  fourth 
of  an  inch  in  dianicror  (  Plate  IX).  These  are  quite  deep  and  have  over- 
hanging edges ;  when  closely  set  they  give  the  intestine  a  sieve- like  ap- 
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Fin.  67. — I.ymph  nodul«  of  the  colon  in  the  early  Htage  of  uloention — Pollioular  utc«r. 

The  nodule,  F^  i»  much  enlarged,  and  in  breaking  down  and  ditw^harfring  into  the  inteatino. 
The  (Hher  change*  arc  not  niark<^.  The  Hupcrflcial  epithelium  ia  gilne :  the  niueo*a.  A,  ahovt 
a  oHght  increase  of  cnlli*,  and  in  the  nobmucONi,  0.  are  ntn*t#  ofculU  nlxrut  thf  Kiriull  veiuieU,  T,  I*. 
Jfittorj, — Deliuote  t-hlM,  thirtwu  montha  old;  alight  diarrhtoa  four  wuek^;  ***vort'  ^rnipt^nw 
tlvedaya.  The  colon  wa^n  tilled  with  ulcere  ooa  twelfth  of  an  inch  in  diameter,  ooo  of  which 
In  ahown  in  the  illuatxatiun. 


pearanco.  By  the  coalescence  of  several  of  them,  larger  ulcers  may  form 
which  are  an  inch  or  more  in  diameter.  At  the  bottom  of  these  larger 
ones  the  tninsverse  strise  of  the  circular  muscnlar  coat  are  often  plainly 
seen.     I  have  never  known  them  to  cause  perforation. 

Microscopical  appearances. — The  lymph  nodules  are  swollen,  principally 
from  the  accumulation  within  them  of  round  cells.  This  is  followed  by 
softening,  which  usually  begins  at  the  summit  of  the  nodule  and  ex- 
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tends  downward ;  the  reticulum  breaks  down,  and  the  cellular  contents 
escape  into  the  intestine  (Fig.  GT).  Softening  may  begin  at  the  centre 
of  the  nodule,  which  ruptures  like  an  abtjcess.  The  destruction  of  the 
M'hole  nodule  leaves  a  cavity,  which  is  the  follicular  ulcer.  At  first  the 
ulcers  correspond  in  size  to  the  nodule,  but  infiltration  of  the  adjacent 
tiii^ue  soon  takes  place,  and  this  may  become  necrotic.  In  this  way 
the  ulcer  extends  chiefly  in  the  submucous  coat.    The  lesion  is  never 
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Fi».  68.  — Deep  follicular  ulcer  of  lliu  culon. 

tsnbowD  at/*,  asnml]i.*r  one  at  f.  The  separation  or  tliti  iniicxi«a  nt  //U  ncci- 
U  DO  tnoe  of  tfae  l7niph  noilulu  trom  which  the  lari^e  ulcer  had  iia  orij^iii.  The 
cJeatrucUvc  pmceoa  has  extended  laterally  in  the  submucoaa,  t'.and  the  iiiucoiaa,  .1,  m  fuHing  in 
to  fill  up  the  Apace.  Id  Uie  vicinity  of  the  ulcem,  the  Auhmucou  in  densely  trinltmied  wilh 
round  c«lli>,  L'\  L",  which  alav  are  seen  in  Uie  Ivinph  vuhcvs  hotwoen  Ui«  buudlw  of  circular 
mitacular  floree,  L\  V,  and  some  are  aeen  in  Uie  loQ^itudiiial  inu»cular  coat,  Ly  L.  Hitiorjf. — 
Thirteen  nionthaold.  delioatti;  oonUDuous  dlarrhoeal  tiymptoinM  lor  three  weeks.  Ulcers  found 
Uiroughout  the  colon,  the  lanmt,  one  half  an  inch  in  diainoter.  The  iUustratiou  abowa  one  of 
the  amall  ones  like  thoae  in  Plate  tX. 


limited  to  the  lyniph  nodules ;  but  the  extent  of  the  other  changes  found 
depends  upon  the  severity  and  the  duration  of  the  process.  Id  cases 
dying  after  an  illness  of  a  week  or  ten  days,  we  usually  find  only  moder- 
ate changes  in  the  niucosu,  and  in  the  submucosa  a  slight  inflltration  of 
round  cells,  especially  about  the  small  blood-vessels  (Fig.  67,  V,  V), 
In  those  which  have  lasted  three  or  four  weeks  the  ulcera  are  deeper,  and 
all  the  structures  of  the  intestine  in  their  neighbourhood  arc  usually 
involved  (Fig.  68);  The  mucosa  is  densely  packed  with  round  cells,  as 
are  also  all  the  tissues  in  the  vicinity  of  the  ulcers;  even  the  muscular 
coat  may  be  infiltrated.  The  ulcers,  however,  rarely  extend  deeper  than 
the  circular  layer. 

Follicular  ulceration  of  the  intestine  in  infancy,  usually  terminates 
fatally  if  the  process  is  an  extensive  one.  In  leas  severe  cases,  recovery 
may  take  place,  the  ulcere  Ii»^n1ing  by  granulation  and  cicatrization  in  the 
course  of  from  four  I"  ci^'ht  wei*ks. 

AvuU  mcmbranoujt  UeO'CoUtU. — This  is  the  most  severe  form  of  intes- 
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tinal  inflammation  seen  among  children.  The  process  diflfers  quite  mate- 
rially from  that  described  as  occurring  among  adults.  In  only  one  of  my 
own  cases  was  it  associated  with  membranous  inflammation  of  any  other 
mucous  membrane,  in  that  case  with  membranous  gastritis.  The  most 
frequent  type  of  membranous  cohtis  is  that  with  severe  acute  symptoms, 
both  constitutional  and  local,  with  a  duration  of  from  six  to  fourteen 
days.  In  young  infants  its  symptoms  and  course  are  very  irregular,  and 
it  may  be  found  at  autopsy  when  no  serious  intestinal  lesion  has  been 
suspected. 

Gross  appearances. — There  is  visible  to  the  naked  eye  usually  very  lit- 
tle pseudo-membrane  and  no  deep  sloughing.  The  lesion  affecta  the 
last  two  or  three  foot  of  the  ileum  and  the  entire  colon,  sometimes  only 
the  colon.  It  is  exceedingly  rare  to  meet  with  any  marked  lesions  higher 
in  the  small  inteytine.  The  most  marked  changes  are  near  the  ileo-cwcal 
valve  or  in  the  sigmoid  flexure  and  the  rectum.  In  the  ileum  they  may 
be  quite  as  severe  as  in  the  colon  (Plate  X).  The  intestinal  wall  is 
firm  and  stiff,  and  is  two  or  three  times  its  normal  thickness.  It  is  not 
thrown  into  deep  folds,  as  is  the  healthy  intestine  when  empty.  It  is 
very  rare  to  find  false  membrane  that  can  be  stripped  off  in  patches  of 
any  considerable  size.  When  membrane  exists,  the  colour  is  a  yellowish 
or  grayish  green,  and  the  surface  is  often  fissured,  giving  a  lobulated 
appearance.  In  the  parts  where  no  pseudo-membrane  can  be  seen,  the 
surface  is  usually  of  an  intense  red  colour  and  is  rough  and  granular,  in 
striking  contrast  to  the  normal  glistening  appearance.  Here  and  there 
small  extravasations  of  blood  may  be  peen.  In  the  regions  most  affected, 
the  normal  structures  of  the  mucous  membrane — the  villi,  Peyers 
patches^  and  solitary  follicles — can  not  be  distinguished.  In  a  single 
instance  I  found  an  exudation  of  fibrin  (»n  the  peritoneal  surface  of  the 
intestine  for  a  short  distance.  Except  in  the  lower  ileum  the  small  intes- 
tine shows  no  constant  changes,  and  none  are  usually  found  in  the 
stomach. 

Microscopical  changes. — These  (Fig.  69)  are  much  more  uniform 
than  the  gross  appearances.  The  most  characteristic  feature  is  the  exu- 
dation of  fibrin,  which  forms  a  distinct  jwcudo-mombrane  upon  the  sur- 
face of  the  intestine;  it  may  infiltrate  the  mucosa,  and  even  the  sub- 
mucosa.  Fibrin  is  seen  under  the  microscope  in  parts  of  the  specimen, 
which  to  the  naked  eye  show  no  distinct  pseudo-membrane,  but  only  a 
granular  appearance.  In  rare  cases  a  fibrinous  exudation  may  be  found 
upon  the  peritoneal  covering  of  the  intestine.  The  pseudo-membrane  is 
made  up  of  a  fibrinous  network  containing  small  round  ci^II^,  some  red 
blood-cells,  and  numerous  bacteria.  The  mucosa,  and  usually  the  sub- 
mucosB,  are  densely  iniiltrate<l  with  Hmall  round  cells,  wliirh  in  pluei:*s 
may  be  so  numerous*  aj*  to  elTaco  the  normal  elements*  of  the  intesitine. 
The  tubular  follicles  are  in  some  places  quite  destroyed,  not  a  vestige  of 


Membranoi's  Infljlmmation  of  tbk  Ilcitm. 

A  rlelicAte  chihl,  (eleven  months  old:  mild  dinrrhwa  for  two  weeks  without  ferer; 
artite  wvcre  symptuins  fnr  twelve  days;  temperature,  100'  to  102*5'  F.;  green  and 
tnticuus  stnol»:  no  blof«l. 

The  lesions  involvetl  (hr  last  Umt  of  ileum  and  entire  wilon.  Specinieu  is  from 
lower  ileum,  mid  shuw;*  the  Hlinipl  lernilnAtinn  of  ihi*  lesion;  llie  upper  p»rl  shows 
normttl  small  inteiiiiine:  A  is  a  Peyer's  fiatch;  B  in  the  iuHamed  part  of  the  intestine; 
It  ba!?  a  ruufch  gnmular  appearance  and  is  much  Lhiekene<J. 
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tbem  remaining.  In  other  places  they  are  compressed  and  distorted  by 
the  aocutnulalitm  of  cells.  The  great  thickoning  of  the  intestine  is  due 
partly  tn  the  oi'll  iiitiltration,  partly  to  the  iibrinouy  exudation,  and  partly 
to  anlcma.    All  the  blood-vesselsj  both  in  the  mucosa  and  submucosa,  are 


M--. 


■S 


■>:i' 


Fia.  <9.— HembrftnoOB  inflammation  of  tho  colon. 


The  inte«tin«  li  covered  with  a  pseudo^mflmbraDo,  J/,  which  is  cotnpoAed  ohlcflr  of  grana- 
lar  fibrin;  the  inucoMU  ,'J,  is  denaoly  packed  wiih  round  cvtlH,  and  iho  Uibulor  fofliolea  hare 
almoat  diuppi'ared,  truct«  only  being  left  at  7*,  T.  The  ffubraucoaa,  C^  Is  grcatlj  thickencsj, 
iwnljr  from  cell»,  but  chiefly  from  fibrin,  whicli  with  a  hi^h  power  is  aeen  to  be  everywhere  in 
thia  OMI,  a«  well  m  tho  mucosa.  NtiAt«  of  cellii  are  i«ct>n  in  tlie  moKalar  coatx  at  /,,  /.  At  /'is 
a  lymph  nodule  covered  by  peeudo- membrane,  but  breaking  down  at  iu  centre.  K,  V^  are  small 
blood-vwMla  with  neata  or  colla  about  them.  //t«/ory.— Fourtwn  niontha  old*  ill  nine  day»: 
tomperatura  101*  to  106'  F.;  all  atoola  contaiiiini;  blood.  LotiouH  found  througbout  colon  and 
in  lower  Uoum.  Intestine  greatly  thickened,  bpocliuon  ia  from  aicending  colon,  where  loaion 
waa  Cflpocially  severe. 

gorged  with  blood,  and  many  small  extravasations  are  seen.  A  necrotic 
process  with  the  formation  of  deep  ulcers  I  have  never  seen  associated 
with  membranous  colitis. 

Associated  lesions  of  ileo-coUHs. — The  most  important  one  is  bron- 
cho-pneumonia. It  is  found  in  quite  a  large  proportion  of  the  protracted 
cases,  and  not  infrequently  it  is  the  cause  of  death.  I  think  it  is  seldom 
due  to  an  infection  from  the  intestine,  altliough  such  a  thing  is  possible  in 
septiciemic  cases.  It  occurs  rather  as  it  does  in  any  other  protracted 
exhausting  disease.  In  a  study  of  sixty  cases,  Spicgelbcrg  did  not  find 
bacteria  in  the  pulmonary  capillaries,  and  he  regards  infection  through 
the  blood  as  not  yet  proved.  Pulmonary  tuberculosis  is  not  infrequently 
met  with  in  hospital  cases,  having  no  relation  to  the  intestinal  disease. 
I  once  saw  a  pulmonary  abscess  complicating  an  attack  of  ulcerative 


394 


DISEASES  OP  THE  DIGRSTIVR  SYSTEM. 


colitis;  it  was  at  the  apex,  and  was  not  associatod  with  suppuration 
elsewhere.  Peritonitis  is  infrt'(|iiont.  1  Iiavc  met  witii  it  but  once  or 
twice,  and  then  it  was  localized  and  of  the  plastic  variety.  lunanmia- 
tions  of  the  other  serous  nieinbranerf — pleurisy,  pericarditis,  and  menin- 
gitis— are  al!  very  rare. 

The  renal  lesions  of  ileo-colitis  have  been  the  subject  of  considerable 
discussion,*  some  observers  holding;  that  nephritis  is  a  frequent  compli- 
cation of  the  severer  forms  of  diarrhcra,  while  others  have  held  it  to  be 
rare.  The  lesions  I  have  usually  found  in  my  own  cases  coincide  with 
those  described  by  others,  and  consist  iu  marked  degeneration  of  the 
epithelium  of  the  tubes  with  but  few  glomerular  or  interstitial  changes. 
In  three  or  four  instances  only  have  I  found  well-marked  lesions  of  acute 
diffuse  nephritis  at  autopsy,  or  seen  its  symptoms  clinically.  1  believe 
it  to  be  a  very  infrequent  though  sometimes  a  most  serious  complica- 
tion. The  lesions  mentioned  as  usually  present  are  properly  classed 
as  acute  degeneration  rather  than  as  iuflammalion  of  the  kidney.  Its 
causes  are  chiefly  the  irritation  of  toxins,  intensified  no  doubt  by  the 
concentration  of  the  urine.  Degenerative  changes  may  be  found  also 
in  the  heart  muscle,  the  liver,  spleen,  and  oven  in  the  central  nervous 
system. 

Considerable  attention  has  been  given  lately  to  a  study  of  the  blood 
in  intestinal  inrtammations,  to  determine  how  frequently  and  in  what 
circumstances  a  general  blood  infection  (septicaemia)  from  the  intestines 
occurs.  In  the  great  majority  of  the  cases  studied  under  proper  pre- 
cautions the  blood  is  sterile.  It  is  most  likely  to  become  infected  when 
then*  are  serious  ulcerative  lesions;  but  even  these  may  exist  for  a  long 
time  wijhout  producing  such  a  result.  It  is  not  probable  that  the  Imc- 
teria  in  the  blood  are  an  important  factor  in  producing  legions  in  other 
organs. 

Symptoma. —  (1)  Catarrhal  cases  of  moderate  severity, — The  onset  is 
usually  sudden,  often  with  vomiting,  and  for  twelve,  sometimes  twenty- 
four  hours  the  symptoms  may  l>e  those  of  acute  indigestion:  vomiting, 
pain,  fever,  and  frtNjUcnt.  thin,  green  or  yellow  stoolii,  which  are  partly 
ftecal  and  contain  undigeste<l  food.  Later  the  discharged  contain  blood 
and  mucus,  are  often  preceded  by  pain  and  accompanied  by  tenesmus. 
The  stools  are  very  frcHjuent.  often  every  half  hour  aud  proportionately 
small,  sometimes  less  than  a  tahlespoonfiil  Inking  found  upon  the  nap- 
kin after  severe  straining  efforts.  The  mucus  may  be  clear  and  jelly- 
like, or  it  may  be  mixed  with  fajcal  matter.  Blood  is  seen  in  some  cas<w 
iu  almost  every  stool,  but  rarely  in  elols,  usually  streaking  the  mucus. 
These  stools  are  almost  odourless.     After  two  or  three  days  the  blood 


*  For  a  good  r&mrni  of  the  subject,  m«  J.  L.  Horse,  Archives  of  Pcdiatrioft,  1899, 
p.  C49. 
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1        usually  disappears,  or  is  seen  only  as  traces  in  an  occasional  stool;  but               ^^H 
[        mucua  is  still  present  in  large  quantities.    The  colour  of  the  discharges               ^^H 
^^ft  now  becomes  dark  brown  or  brownish-green.    Prolapsus  ant  is  frequent,              ^^^| 
^^m  and  may  occur  with  nearly  every  stool.    Abdominal  pain  is  prci^ent,  and              ^^^| 
^H  is  often  quite  intense  just  before  the  stool;  and  frequently  there  is  ten-               ^^H 
^^M  demess  along  the  colon.    For  the  first  twenty-four  hours  the  tempera-              ^^^| 
^H  ture  is  usually  high,  from  lO^""  (o  104°  b\    During  the  greater  part  of  the               ^^H 
^H  attack  it  ranges  from  99°  to  Wi"  F.    There  is  considerable  prostration;              ^^H 
^^H  the  loss  in  weight  is  usually  marked  and  continuous;  ap])etite  is  lost;              ^^^| 
^^V  the  tongue  is  coaled  and  the  general  appearance  of  the  children  indi-               ^^^| 
1         cates  serious  illness,  although  no  really  grave  symptoms  are  present.              ^^H 
^^K  Convalescence  is  always  slow,  nnd  it  naay  be  months  belore  the  child              ^^^H 
^H  regains  its  lost  weight  (Fig.  70).                                                                              ^^H 

^f                                                                                                                                                           18M0S.                        ^^H 
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Well-Dourishod  infant;   atUiok  of  mciulrd  nt  .(  (furtieth  wnck),  followed  by  Uoo-ooIitiA.                    ^^^^| 
whtcii  though  not  rtevero  oonlitiiiod  with  cx^tcrrbnliorM  •Juriog  Septembflr  »nd  Opt-'Kyr.     At  B                    ^^^^M 
all  •ynipujiii*  liati  di^apiioan'd  exctpt  dccuMiunal  iiiucum  in  tbe  atoou.    Rjipid  improvement  from                    ^^^^| 
thu  lime,  wliioh  waa  coutiuuiHl  durinif  the  wiut«r,  the  child  biting  sent  to  a  warm  climate ;  It                   ^^^H 
wa^  however,  &ve  and  a  half  mouttis  Leforo  the  notgbt  reachod  tlio  normal  uvurago  line.                               ^^^H 

In  the  milder  eases  the  symptoms  point  to  inflammation  of  the  lower              ^^H 

part  of  the  colon  only.     The  constitutional  symptoms  are  not  at  all               ^^^| 

marked.    The  temfK-rature  may  not  Ik;  above  \i)V  F. ;  the  tongue  may                ^^H 

remain  clean  and  the  appetite  good  ;  the  child  may  be  bright  and  active,               ^^^| 

and  hardly  seem  at  all  ill,  and  yet  have  from  six  to  eight  small  mucous               ^^H 

and  bloody  stools  a  day.                                                                                             ^^^| 

The  duration  of  the  acute  symptoms  is  usually  about  a  week,  and               ^^H 

^^K  v<>t  in  such  cases,  even  though  the  child  was  previously  in  good  condition               ^^^| 

^^m  and  properly  treated,  recovery  is  slow.    The  first  symptom  of  improve-               ^^H 

■  ment  is  generally  the  disappearance  of  blood  from  the  stools,  which  at               ^^| 

■  the  Mine  time  become  less  frequent,  and  the  pain  and  tenesmus  cease.               ^^H 
1       OiadaaJtj  the  stools  assume  more  of  a  fa'cal  character,  but  mucus  is  likely              ^^H 
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to  persist  for  two  or  three  weeks;  it  may  be  seen  in  all  stoolSy  or  only 
occasionally.  In  some  cases  both  the  mucus  and  blood  disappear  and  tbe 
stools  become  thin,  brown,  or  green,  like  those  of  an  ordinary  diarriicea. 
Although  the  early  stage  of  very  acute  symptoms  may  last  but  a  few 
days,  if  there  is  a  continuance  for  three  or  four  weeks  of  the  brown, 
mucous  stools,  with  emaciation  and  slight  fever,  ulceration  is  probably 
present  This  is  likely  to  occur  if  the  child  is  in  poor  condition,  if  ita 
surroundings  are  bad,  or  if  it  is  improperly  treated  at  the  ontset  Re- 
lapses are  readily  excited,  but  cases  like  the  above  are  rarely  fatal  except 
in  delicate  infants.  This  is  the  most  common  form  of  ileo-a>litis  which 
terminates  in  recovery. 

(2)  The  severe  catarrhal  form, — This  form  of  ileo-colitis,  like  that 
just  described,  is  usually  primary.  The  sjrmptoms  closely  resemble  those 
of  the  membranous  variety,  and  a  diagnosis  from  it  is  to  be  made  only 
by  the  absence  of  pseudo-membrane  from  the  stools.  The  most  rapid 
case  I  have  seen  lasted  only  three  days,  but  the  usual  duration  is  from 
one  to  two  weeks.  The  temperature  is  steadily  high ;  the  stools  continue 
very  frequent  and  generally  contain  blood;  there  is  great  prostration, 
dry  tongue,  sordes  on  the  lips  and  teeth,  and  prominent  nervous  s]rmp- 
toms.  Death  usually  occurs  from  exhaustion  and  profound  sepsis  while 
the  acute  symptoms  are  at  their  height.  If  the  patient  survives  this 
stage,  the  case  may  drag  on  for  four  or  five  weeks,  very  much  like  one 
of  follicular  ulceration,  and  then  terminate  in  recovery  or  in  death  from 
slow  asthenia,  broncho-pneumonia,  or  from  an  acute  exacerbation  of 
the  intestinal  symptoms.  The  autopsy  in  such  cases  usually  reveals  the 
presence  of  superficial  ulcers.  If  recovery  is  to  be  the  outcome,  after 
the  symptoms  have  been  nearly  stationary  for  a  long  time,  there  is  seen 
a  gradual  improvement  first  in  the  general  and  then  in  the  local  con- 
ditions. Convalescence  is  very  slow,  often  interrupted  by  relapses,  and 
it  may  be  months  before  the  patient  is  quite  well.  In  some  cases  the 
child  never  regains  its  former  vigour. 

(3)  Follicular  ulceration — ulcerative  inflammation  of  the  lymph 
nodulett. — Follicular  ulceration  is  often  preceded  by  other  forms  of  intes- 
tinal disease.  It  is  not  very  frequently  met  with  in  infants  under  six 
monthn  of  age.  The  great  majority  of  those  affected  are  in  poor  condi- 
tion at  the  time  of  the  attack. 

To  understand  the  symptoms  of  these  cases,  it  must  be  remembered 
that  follicular  ulceration  is  a  terminal  process  which  may  follow  acute 
gastro-entoric  intoxication.  It  may  he  preceded  by  one  or  more  acute 
attacks,  or  by  a  protract^l  Kubacute  attack.  On  account  t)f  the  feeble 
rcHistance  of  the  child  or  the  continuance  of  the  exciting  cause,  the 
pathological  process  gradually  extends  from  the  epithelium  to  the  lymph 
nodules  of  the  intestine,  chiefly  the  colon,  which,  as  already  deecribed, 
pass  successively  through  the  stages  of  swelling,  softening,,  and  nlcera- 
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^     The  onset  of  the  illne^  may  therefore  be  abrupt,  with  vom-              ^^M 
^M  iting  and  high  fever;  or  gradual,  without  vomiting  and  with  very  little              ^H 
^P  fever.    The  ptttlent  may  be  ill  for  a  week  before  the  exact  type  which  the              ^^M 
'^  disease  is  assuming  can  be  poeitively  determined.    It  is  not  possible  to              ^^M 
mark  the  transition  from  acute  ga.stro-enteric  intoxication  to  follicular              ^H 
ileo-colitis.    Usually  the  latter  may  be  assumed  to  exist  whenever,  after              ^H 
^K  a  very  acute  onset,  there  is  a  continued  temperature  above  101°  F.,  and              ^^M 
^M  when  the  stools  habitually  contain  large  quantities  of  mucus  without              ^H 
■  blood.                                                                                                                    ■ 
^m        Vomiting  is  not  a  feature  of  these  cases ;  but  it  is  often  present  at  the              ^^| 
^B  onset.    Throughout  the  attack  it  is  easily  excited  by  injudicious  feeding              ^H 
^P  or  medication.    The  temperature  is  seldom  high,  except  at  first;  its  usual              ^H 
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^_     Fjq.  71-— Temperature  chart  of  ilco-eolitis,  fatnl  on  tlurtj-fonrth  daj.    Autopnjr  Bhowed  follictt»                     ^J 
^H                                                        lar  uloen  throughout  the  colon.                                                                      ^^H 

range  is  from  99°  to  101°  F. ;  toward  the  close,  even  of  fatal  cases,  it  may             ^H 
be  Boarcely  above  the  normal.    The  accompanying  chart  (Fig.  71)  is  a             ^^M 
^^    very  good  illustration  of  the  course  of  the  temperature  in  eases  begin-              ^^M 
^K  ning  abruptly  and  ending  fatally.                                                                            ^H 
^M         The  stools  are  seldom  very  frequent,  the  number  being  from  four             ^^M 
^P   to  eight  a  day.    The  most  constant  feature  is  the  presence  of  mucus,              ^H 
1          which  is  mixed  with  the  stools  and  u.sually  abundant.    Blood  is  not  gen-              ^^M 
^H    erally  present,  and  a  large  amount  of  blood  is  extremely  rare.    It  was  ab-              ^H 
^P   sent  entirely  in  more  than  half  of  my  cases  in  which  the  diagnosis  was              ^H 
^^    confirmed  by  autopsy.     A  small  quantity  of  blood  early  in  the  attack  is              ^^M 
^^   not  uncommon,  depending  here  upon  congestion.    Large  hemorrhages              ^H 
^1   from  ulcers  I  have  never  seen.    The  colour  of  the  stools  is  most  fre-             ^H 
^m   quently  dark  green  or  brown.     Fluid  stools  are  seen  only  during  ex-              ^^M 
^M   acerbations.    The  odour  is  usually  offensive,  particularly  in  protracted             ^^M 
cases.    The  microscope  shows  epithelial  cells  in  great  numbers,  and  very              ^^M 
often  an  abundance  of  small  round  cells,  which  may  be  looked  upon  as              ^^% 
^    the  most  constant  sign  of  ulceration.                                                                        ^J 
^B         The  failure  in  nutrition  and  steady  loss  in  weight  are  ver>-  constant  in             ^H 
^m  these  cases.    As  emaciation  gi^es  on,  the  Mn  hangs  in  loose  folds  on  the             ^H 
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thighs;  it  becoiuos  i3rv  and  t^cal}-  unil  loses  its  elasticity,  and  occasionally 
BHiall  |K'ttH'hial  spotrt  arc  soon  npmi  the  alMloinon.  The  skin  over  the  but- 
toiks  IxTonu's  twforiatcd,  and  hod-soR's  fonn  over  tlu^  het'ls,  the  sacruni, 
or  the  neeiput .  The  abdomen  may  be  moderately  diKlended,  or  it  may  \te 
relaxed  and  soft.  T^jndemeHs  is  not  usually  [tretsont.  The  appetite  is 
lost,  and  in  most  cases  great  difficulty  is  experienced  in  getting  children 
to  take  a  proper  amount  of  nourishment.  Continued  aversion  to  food 
is  an  unfavourable  symptom.  Occasionally,  when  there  is  fever,  fluids 
are  taken  eagerly.  A  returning  appetite  is  always  an  encouraging  sign. 
The  mouth  is  often  dry,  the  tongue  coated,  sometimcH  dry  and  brown; 
there  may  be  sordea  upon  the  lips  and  teeth.  Superficial  ulcers  form 
upon  the  mucous  membrane  of  the  mouth,  and  often  thrush  is  seen.  The 
urine  is  usually  diminished,  high-eoloured,  and  loaded  with  urates.  Al- 
bumin and  ca.sts  are  rarely  present.  In  only  two  or  three  eases  have  I 
seen  nephritis  severe  enough  to  be  a  factor  in  the  result.  Tenesmus  and 
prolapsus  ani  are  uncommon. 

The  average  duration  of  the  fatal  cases  is  about  three  weeks;  their 
course  is  often  marked  by  exacerbations  and  remissions.  If  recovery 
takes  place,  convalescence  is  always  very  slow  and  relapses  are  easily 
excited. 

Very  few  of  these  cases  recover  completely.  Even  those  who  survive 
the  primary  illness  are  likely  to  suffer  from  intestinal  symptoms  for  many 
months.  Fatal  relapses  are  often  brought  on  by  injudicious  feeding 
when  the  children  are  apparently  almost  well.  The  general  health  is 
usually  so  undermined  that  the  patients  continue  to  suffer  from  all  the 
symptoms  of  malnutrition,  and  ultimately  succumb  to  an  attack  of  some 
intercurrent  acute  disease. 

The  diagnosis  of  ulceration  is  to  be  made  from  the  case  as  a  whole 
rather  than  from  any  special  symptoms.  If  a  delicate  infant  which  has 
previously  been  prone  to  diarrhcral  attacks,  has  green  raucous  stools  with 
low  fever,  and  these  symptoms  continue  with  unabated  severity  for  ten  or 
twelve  days,  ulceration  is  probable.  If  such  symptoms  continue  for  three 
or  four  weeks  with  steadily  failing  strength  and  loss  of  weight,  the  diag- 
nosis is  almost  certain.  If,  on  the  contrary,  after  three  or  four  days  of 
acute  symptoms  there  is  improvement  in  the  stools  and  occasionally  some 
which  are  quite  fn?cal  in  character,  even  though  it  may  be  a  week  or  more 
before  the  mucus  disappears,  we  may  be  quite  certain  that  no  ulcers  have 
formed. 

(4)  The  membranous  form. — This  is  the  gravest  form  of  inflamma- 
tion of  the  intestines  seen  in  children,  and  its  symptoms  are  more  often 
obscure  than  are  those  of  any  other  variety.  This  is  particularly  true 
when  it  affects  young  infanta.  There  may  be  at  the  onset  and  throughout 
the  course  of  the  disease  severe  local  and  constitutional  symptoms;  or 
with  weU-marked  constitutional  symptoms,  the  local  symptoms  may  be 
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slight  or  of  very  doubtful  character,  go  that  it  is  often  mistaken  for  some 
other  disease. 

In  the  first  form  it  closely  resembles  the  most  severe  cases  of  catar- 
rhal infltunination.     The  (lisense  l>ogin8  abruptly,  with  vomiting,  high 
tempLTaturf,  and  sevunil  large,  fluid  stoold.     The  vomiting  does  not 
often  continue  after  the  first  twenty- 
four  hours.     The  temperature  is  at 
first   from   102"  to   105°   F.,  and  its 
course  may  be  steadily  high  (Fig.  73), 
or  remittent.     The  abdomen  is  often 
tender  and  sometimes  swollen.    There 
is  severe  pain,  and  at  times  tenesmus, 
with  prolapse  of  the  rectum.     This  is 
intensely   congested,   and   sometimes 
shows    patches    of    pReudo-membrane 
upon  its  surface,  thus  establishing  the 
dla  gnosis. 

The  stools  often  resemble  those  of 
the  catarrhal  variety,  except  that 
blood  is  more  constantly  present  and 

usually  more  abundant,  but  the  only  positive  point  of  difference  is  the 
presence  of  shreds  or  flakes  of  pseudo-membrane.  If  the  stools  are 
thoroughly  washed  with  water  these  may  be  seen  as  small  gray  opaque 
masses,  which  are  then  easily  distinguished  from  the  transparent  mucus. 
Large  shreds  of  membrane  are  seldom  seen  in  children.  Both  blood 
and  mucus  sometimes  disappear  from  tlie  stools,  which  may  consist  only 
of  dirty  water.  Under  the  microscope  there  may  be  seen  epithelial  cells, 
red  blood-cells,  and  round  cells  in  great  numbers. 

The  presence  of  cerebral  symptoms  in  these  cases  of  membranous 
ileo-colitis  may  lead  to  great  obscurity  in  the  diagnosis.  This  is  most 
frequently  true  at  the  onset.  There  may  be  high  temperature,  great 
prostration,  vomiting,  stupor,  delirium,  and  even  convulsions;  and  such 
symptoms  may  for  two  or  three  days  completely  mask  the  intestinal  con- 
dition. As  the  case  progresses,  however,  the  intestinal  symptoms  come 
more  and  more  into  prominence,  and  the  cerebral  symptoms  usually  sub- 
side. But  sometimes  tliis  is  not  the  case.  1  once  saw  a  case  closely 
watched  for  two  weeks  by  three  physicians  of  large  experience,  who  were 
agreed  in  the  diagnosis  of  a  cerebral  lesion,  but  not  as  to  its  nature, 
which  showed  at  autopsy  only  the  lesions  of  membranous  colitis.  There 
was  a  continuous  but  irregular  fever,  stupor,  retracted  abdomen,  opis- 
thotonus, unequal  pupils,  and  at  times  irregular  respiration.  Two  or 
three  days  before  death  the  first  blood  appeared  in  the  stools,  and  at 
the  same  time,  during  extensive  rectal  prolapse,  a  false  membrane  was 

seen. 
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Meinbranoxis  colitis  is  also  obscure  when  it  affects  young  infants. 
Every  year  a  nuinbt^r  of  these  cases  are  seen  at  the  Babies'  Hospital. 
The  prominent  symptoms  are:  rather  high,  continuous  temperature, 
usually  ranging  between  10 T  and  10^"  l'\,  but  following  no  distinct 
curve  (Fig.  73) ;  wasting,  which  is  not  rapid  but  progressive;  frequent 
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stools,  \vhii;h  have  no  constant  or  striking  charactL-ristics.  They  are 
usually  thin,  yellow  or  greenish  in  colour,  often  containing  no  mucus  or 
blood.  Occasionally  for  a  day  the  stools  may  be  almost  normal  in  ap- 
pearance. In  number  they  average  five  or  six  a  dav,  but  often  for  days 
only  two  or  three.  Outside  of  a  hospital  where  autopsies  are  regularly 
made  these  cases  would  pass  as  excellent  examples  of  infantile  typhoid. 
In  many  eases  the  diagnosis  wavered  l*etween  obscure  pneumonia,  tuber- 
culosis, and  typhoid,  and  was  settled  only  at  the  autopsy. 

The  duration  nf  membranous  ileo-colitis  is  usually  from  one  to  three 
weeks.  Death  takes  plat-e  from  sepsis,  eiliaustion,  or  from  complica- 
tions. It  is  probable  that  almost  every  case  of  the  severity  described  ter- 
minates fatally  when  it  occurs  in  an  infant.  In  older  children  the  prog- 
nosis is  much  better  as  to  life,  but  in  them  the  acute  attack  may  be  fol- 
lowed by  the  chronic  form  of  the  disease. 

Diagrnosis. — Ileo-colitis  is  to  be  distinguished  chiefly  from  typhoid 
fever,  intussusception,  and  meningitis.  Typhoid  (see  chapter  on 
Typhoid)  is  distinguished  by  the  slower  invasion,  more  constant  tem- 
perature, enlargement  of  the  spleen,  tympanites,  and  most  of  all  by  the 
Widal  reaction  and  the  eruption.  The  fact  that  the  disea.se  is  epidemic 
is  also  to  be  considered.  Acute  colitis  should  not  be  confounded  with  in- 
tussusception ;  yet  the  records  of  intussusception  show  that  a  very  large 
proportion  of  the  cases  were  regarded  in  the  beginning  as  cases  of  dysen- 
tery. In  intussusception,  although  we  have  a  sudden  onset  with  acute 
pain,  tenesmus,  vomiting,  and  marked  prostration,  there  is  rarely  fever. 
The  later  symptoms — absolute  constipation,  tumour,  tympanites,  rising 
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temperature,  stercoraceous  vomiting,  and  collapse — have  nothing  in  com- 
mon with  colitis.  The  membranous  form  may  be  confounded  with  men- 
ingitis, and  in  some  cases  a  differentia!  diagnosis  is  impossible  except  by 
the  course  of  the  disease.  Marked  diarrhtea,  even  though  the  stools  are 
not  characteristic,  should  always  make  one  doubt  meningitis. 

A  diagnosis  between  the  dilferent  varieties  of  ileo-colitis  is  not 
always  possible.  Follicular  ulceration  is  dislinguished  by  its  lower  tem- 
perature, ratlier  subacute  course,  infreijuency  of  blood  in  the  stools,  and 
by  the  fact  that  it.  is  usually  precedt^d  by  one  or  more  attacks  of  acute 
gaalro-enteric  intoxication. 

In  the  catarrhal  form,  the  symptoms  of  an  acute  inflammation  of 
the  colnn  are  usually  manifest  from  the  outset — bloody  stools,  pain, 
tenderness,  tt-nesmus,  and  fever.  In  the  meiubrauous  variety  such  symp- 
toms are  sometimes  seen;  but,  as  a  rule,  the  local  symptoms  are  less 
pronounced,  while  the  constitutional  symptoms,  especially  those  relating 
to  tlie  nervous  system,  are  usually  marked.  The  course  is  usually  shorter 
and  more  intense  than  in  the  follicular  form. 

An  agglutination  reaction  of  the  B,  dysenteriof  with  the  serum  of 
affected  children  is  usually  present.  But  for  general  use  in  diagnosis 
this  is  not  of  great  assistance.  It  is  subject  to  considerable  variation. 
Moreover,  it  is  seldom  present  until  the  end  of  the  first  week  of  the 
disease,  by  which  time  the  nature  of  the  attack  is  evident  by  clinical 
symptoms.  Agglutinuliou  in  the  higher  dilutions  is  seen  only  with  the 
particular  type  of  organism  with  which  the  infant  is  infecte<;l. 

Prognosis. — This  is  much  worse  in  infants  than  in  older  children.  It 
is  especially  bad  in  institutions,  and  is  rcndcn?d  unfavnurable  by  previous 
ricket-s  or  malnutrition,  and  by  the  existence  of  any  complication,  espe- 
cially broncho-pneumonia.  Summer  cases  are  never  out  of  danger  until 
the  end  of  the  hot  season,  on  account  of  the  great  liability  to  relapses. 

Prophylaxis. — What  has  been  said  regarding  general  prophylaxis  in 
the  previous  chapter,  applies  e<]ually  well  to  cases  of  ileo-colitis. 

Special  emphasis  sliould  l>e  placed  upon  the  necessity  of  energetic 
early  treatment  of  all  the  milder  foniis  of  diarrhoea,  and  particularly 
the  cases  of  acute  gastro-enterie  intoxication,  in  order  that  the  process 
may  be  arrested  before  serious  anatomical  changes  have  taken  place — a 
thing  which  is  often  possible.  Equal  stress  should  be  laid  upon  the 
importance  of  prompt  and  radical  treatment  at  the  very  beginning  of 
the  cas(»s  with  a  sudd4'n  onset. 

Hygienic  Treatment. — The  general  plan  recommended  in  the  pre- 
vious chapter  should  be  followed  here.  A  change  of  air  is  desirable  for 
most  cases  as  soon  as  the  acute  inflammatory  symptoms  have  subsided. 
In  the  protracted  cases  which  drag  on  a  subacute  course,  this  change  will 
often  do  more  than  anything  else.  Plenty  of  pure  fresh  air  is  neces- 
sary in  all  cases.    The  indications  for  bathing  are  the  same  as  in  other 
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cases  of  acute  diarrhoea.  It  is  undesirable  to  crowd  these  patients  in 
institutions,  as  they  always  do  better  when  separated. 

The  diet  during  the  acute  stage  should  be  the  same  as  in  cases  of 
acute  gastro-enteric  intoxication.  In  the  protracted  cases  the  diet  pre- 
sents great  difBculties,  as  the  children  have  little  or  no  appetite,  and 
soon  come  to  refuse  everything  in  the  shape  of  food  that  is  offered. 
In  infancy,  the  articles  which  are  most  to  be  depended  upon  are 
skimmed  milk  which  has  been  completely  peptonized,  animal  broths, 
and  liquid  beef  peptonoids.  In  some  cases  rice  or  barley  water  are  well 
borne;  in  others,  some  of  the  malted  foods,  although  these  often  in- 
crease the  number  of  stools  and  have  to  be  stopped  on  that  account. 
Food  which  leaves  little  residue  should  always  be  chosen.  Infants, 
when  very  ill,  are  much  more  likely  to  take  too  little  than  too  much  food. 
A  careful  record  should  be  kept  of  the  amount  actually  taken  in  each 
twenty-four  hours.  When  this  is  much  below  the  requirements  of  nutri- 
tion, gavage  may  be  tried.  Sometimes  all  food  and  stimulants  may  be 
advantageously  given  in  this  way.  In  no  case  should  food  be  given 
oftener  than  every  two  hours,  and  usually  the  interval  should  be  three 
hours,  water  and  stimulants  being  allowed  between  the  feedings.  In 
older  children  the  diet  during  the  acute  stage  should  be  much  the  same 
as  in  infants.  At  a  later  period,  raw  beef,  kumyss,  or  matzoon  will  be 
found  useful,  and  during  convalescence,  eggs,  boiled  milk,  or  milk  gruels 
made  with  rice  or  barley.  Special  care  should  be  given  to  the  diet  for 
a  long  time.  For  months  after  an  acute  attack  the  intestines  are  very 
easily  deranged.  Relapses  are  excited  by  changes  in  the  temperature, 
by  great  fatigue  or  exhaustion,  but  most  of  all  by  improper  feeding. 
Especially  in  older  children  should  such  articles  be  avoided  as  oatmeal, 
potatoes,  com,  tomatoes,  and  all  fruits.  I  have  seen  a  single  peach  given 
to  a  child  two  years  old,  excite  a  dangerous  relapse,  and  a  few  raisins 
a  fatal  one. 

Medicinal  and  Meohanioal  Treatment. — Cases,  the  early  stage  of 
which  is  marked  by  vomiting  and  thin  diarrhoeal  stools,  are  to  be  managed 
at  the  outset  according  to  the  plan  outlined  in  the  previous  chapter — viz., 
free  purgation,  irrigation  of  the  colon,  and  stopping  all  food.  When 
the  symptoms  of  acute  inflammation  are  evident  from  the  outset,  as 
shown  by  the  frequent  bloody  and  mucous  stools  with  tenesmus  and 
pain,  the  measures  to  be  depended  upon  are  castor  oil  or  saline  cathar- 
tics and  irrigation  of  the  colon,  and  later  opium  and  bismuth  by  the 
mouth.  Castor  oil  should  be  administered  in  a  full  dose  at  the  out-v 
set—one  drachm  at  six  months,  two  drachms  at  one  year,  and  half  an 
ounce  at  four  years.  Its  primary  effect  is  to  clear  the  intestines,  and 
its  secondary  effect  is  soothing.  The  salines  may  be  used  as  described 
in  the  previous  chapter.  If  the  stomach  is  at  all  irritable,  calomel, 
ODfr-foorth  grain  every  hour  for  five  or  six  doses,  may  be  substituted. 
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Opium  is  usually  roqiiirod  on  aoeount  of  the  pain  and  tenesmus.  The 
ilosf'  sliould  he  roguhiled  by  tlie  severity  of  tlicse  Hyuiptnin-s  and  by 
the  frequency  of  the  stools.  The  deodorized  tincture  and  paregoric  are, 
I  tliink,  preferable  to  otlxer  preparations. 

Kepeateil  small  dusi^  are  lK.'tter  Ihan  a  single  large  dose.  It  is  very 
imi)ortant  tliat  opium  should  be  withheld  for  at  least  twelve  hours  after 
tJio  initial  purgative.  As  the  pathological  process  is  principally  in  the 
colon,  and  most  severe  in  the  lower  half  of  the  colon,  it  can  often  Im? 
much  more  etTectively  trcate<l  by  injections  than  by  drugs  given  by  the 
mouth.  Irrigation  of  the  colon  is  one  of  our  most  valuable  means  of 
treatment  in  these  eases.  For  general  purposes  a  saline  solution  at 
100°  to  104°  F.  should  be  employt^tl.  One  or  two  quarts  should  be  given 
at  one  time;  it  should  be  injected  high  into  the  colon  through  a  long 
rectal  tube,  and  early  in  the  disease  repeated  at  least  twice  a  day.  When 
the  tenesmus  is  very  great  and  blood  abundant,  small  injections  of  either 
hot  water  (10G°  to  110°  F.)  or  ice  water  may  be  used,  and  later  astrin- 
gent injections. 

The  most  useful  astringents  are  tannic  acid  and  supra-renal  extract ; 
of  the  former  one  drachm,  and  of  the  latter  two  drachms,  may  l)e  addeil 
to  a  pint  of  hot  water.  Whether  injections  are  to  be  used  continuously 
or  not  will  depend  much  upon  the  patient. 

If  they  are  well  borne,  they  may  be  given  once  or  twice  a  day  during 
the  attack;  but  if  at  every  attempt  to  give  them  the  child  struggles, 
screams,  and  resists,  they  may  do  more  harm  than  good.  Complete 
rest  is  a  very  important  part  of  the  treatment. 

For  cases  not  iunucnced  by  the  measures  mentioned,  or  those  not 
seen  at  the  outset,  bismuth  should  be  tried,  but  it  is  of  no  use  whatever 
unless  large  doses  are  administered.  One  or  two  drachms  of  the  sub- 
nitrate  should  be  given  in  twenty-four  hours  to  a  child  two  years  old,  and 
proportionate  doses  to  older  children.  Tliis  should  be  suspended  in 
mucilage.  Tenesmus  and  pain  are  sometimes  relieved  by  the  injection 
of  thn?e  or  four  ounces  of  a  starch  solution  to  which  from  five  to  ten 
drops  of  laudanum  are  added.  Severe  tenesmus,  when  not  controlled 
tliUA,  and  when  associated  with  prolapsus  ani,  is  sometimes  immediately 
relieved  by  a  suppository  containing  cocaine.  Not  more  than  one-fourth 
grain  should  be  used  for  a  child  of  three  years. 

Although  a  serum  has  been  produce*!  which  protects  animals  against 
inoculation  with  the  /?.  dysenterue^  its  use  in  the  treatment  of  the 
various  forms  of  ileo-colitis  in  children  has  not  been  followed  by  any  very 
striking  benefit 

Stimulants  are  needed  in  nearly  all  cases.  There  are  no  valid  objec- 
tions to  their  use  even  in  the  youngest  infant.     The  feeble  digestion  and 

imilation  of  these  patients  very  frequently  compel  us  to  use  alcohol, 
timulauts  are  indicated  by  a  weak  pulse,  cold  extremities,  and  great 
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general  progtration,  no  matter  at  what  stage  in  the  disease  these  symp- 
toms are  seen.  Old  brandy  is  usually  to  be  preferred.  Generally  not 
more  than  thirty  drops  every  two  hours  are  needed  for  an  infant  one 
year  old,  but  for  short  periods  a  much  larger  quantity  may  be  required. 
Brandy  should  always  be  diluted  with  at  least  eight  parts  of  water. 

In  cases  where  symptoms  have  lasted  two  or  three  weeks,  and  the 
active  symptoms  have  subsided,  where  the  temperature  is  scarcely  above 
100**  F.,  and  the  stools  reduced  to  four  or  five  a  day,  it  is  wise  to  stop  all 
medication  and  attend  only  to  food  and  stimulants,  with  irrigation  of  the 
colon  every  two  or  three  days.  One  is  often  surprised  at  this  stage  to  find 
that  patients  do  better  without  drugs  than  with  them.  The  prevailing 
tendency  is  to  overdose  cases  of  this  type.  Careful  attention  to  diet, 
judicious  stimulation,  occasional  irrigation  of  the  bowel,  with  change  of 
air,  will  do  much  more  than  any  amount  of  medication. 

During  convalescence  general  tonics  are  required,  such  as  arsenic, 
iron,  nux  vomica,  and  wine.  Cod-liver  oil  should  be  deferred  until  the 
stomach  and  appetite  are  quite  normal  and  the  stools  free  from  mucus. 
It  should^  however,  be  continued  throughout  the  succeeding  winter 
montiiB. 


CHRONIC  ILEO-COLma 

The  severe  forms  of  chronic  ileo-colitis  follow  acute  ileo-colitis,  usu- 
nlly  the  catarrhal  or  follicular  form,  as  the  membranous  is  so  severe 
that  the  patieuts  rarely  survive  the  acute  stage.  There  may  be  only  a 
chronic  catarrhal  inflammation  of  the  mucous  membrane,  or  ulcers  may 
be  present. 

The  milder  forms  are  usually  the  result  of  chronic  intestinal  indi- 
gestion. 

Leiioni. — Catarrhal  form. — In  its  milder  form  it  is  quite  common, 
but  in  its  severe  form  it  is  exceedingly  rare.  There  may  be  changes  in 
a  large  part  of  the  small  intestine  and  in  the  stomach,  as  well  as  in  the 
lower  ileum  and  colon. 

The  gross  appearance  of  the  intestine  often  differs  very  little  from 
the  normal.  The  mucous  membrane  is  usually  of  a  dull  gray  or  slate 
colour.  Pigmentation  may  occur  as  striae  in  the  raucous  membrane,  but 
more  frequently  it  is  limited  to  Peyer's  patches  and  the  solitary  lymph 
nodules;  these,  as  well  as  the  mesenteric  lymph  nodes,  are  generally 
swollen. 

The  microscopical  changes  are  usually  marked.  The  lesion  is  chiefly 
one  of  the  mucosa  (Fig.  74).  The  importnnt  features  are  a  disappear- 
ance of  very  many  of  the  tubular  glands,  and  in  the  small  intestine  of 
the  villi  also.  There  is  a  very  marked  cell  proliferation  in  the  adenoid 
tissue  of  the  mucosa,  and  if  the  disease  has  existed  long  enough  there  may 
be  a  production  of  new  connective  tissue.    The  solitary  lymph  nodules 
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show  usually  nothing  buL  cell  hyporpIasiH.  The  lesions  are  not  uniformly 
distributed,  but  occur  in  patches  tiiroughout  the  intestine.  When  present 
in  the  stomach,  (hey  are  of  the  same  kind  as  those  described  in  the  intes- 
tine, although  rarely  so  severe.  In  milder  cases  the  gross  appearances 
may  show  very  little  change  to  the  naked  eye,  except  swelling  of  the 
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Fio.  74. — Chronic  catAirfaal  Inflammation  of  the  tloam. 

The  leeioDS  affect  thu  nuicOHii,  A,  «lmo4>t  exolusivety.  It  is  somewhat  tfaiekoned;  there  ia 
axteDrive  dwtructiuu  uf  Uie  tubular  foUiclw,  ramauu  u«inic  swu  ul  71  7';  Oiere  ia  a  ffroat  in- 
crcaae  in  the  cellts  ttiu]  lujine  new  oooneciive  tiaeue  io  tliu  tiiucosa.  Luiye  nvw  blood-veseela 
are  wen  at  C  €.  /A"*tory.— Delicate  child,  thirteen  months  old  ;  diarrhocal  syniptomB  for  four 
months;  during  the  flnt  two  wcoka  there  woe  high  fever;  at  death  weighed  eight  pounda. 
The  groM  changea  at  the  autopujr  were  verj  alight.    The  acction  ia  from  tho  middle  ileum. 

lymph  nodules.  Under  the  microscope  there  may  be  found  more  or  less 
extensive  cell  infiltration  of  the  mucosa,  but  rarely  any  destructlTe 
changes  or  new  connective  tissue. 

Ulcerative  form. — This  is  rather  rare,  for  the  reason  that  in  infancy 
a  very  large  proportion  of  the  cases  die  during  the  acute  stage. 

The  ulcers  arc  nearly  always  of  the  follicular  variety;  occasionally 
they  arc  broad  and  shallow.  If  the  patient  dies  after  an  illness  of  from 
six  to  eight  weeks,  the  appearances  do  not  differ  essentially  from  those 
described  in  acute  cases.  If  life  is  prolonged  from  two  to  four  months, 
ulcers  are  found  in  various  stages  of  repair.  Follicular  ulcers  require 
from  one  to  three  months  for  cicatrization,  and  the  broad  superficial 
ulcers  even  a  longer  time.  It  is  very  doubtful  whether  stricture  ever 
results  from  these  ulcers  in  children.  The  mucous  membrane  shows 
almost  invariably  evidences  of  more  or  less  extensive  chronic  catarrhal 
inflammation.  Among  the  very  rare  lesions  are  cysts  of  the  colon.  Fully 
developed  cysts  I  have  seen  but  once.  The  child  had  an  attack  of  acute 
ileo-colitis,  which  became  chronic,  lasting:  about  five  months.  He  never 
regained  his  health,  and  died  one  year  later  from  intercurrent  diseuse. 
In  the  descending  colon  and  rectum,  about  twenty  cysts  the  size  of  a  pea, 
and  many  smaller  ones,  were  found.  They  had  a  thin,  trans^lucent  cover- 
ing. On  section,  a  thick,  transparent,  gelatinous  material  escaped.  They 
were  situated  in  the  submucosa,  and  were  undoubtedly  produced  by  the 
dilatation  of  some  of  the  tubular  glands  whose  orifices  had  been  oblit- 
erated. 
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Associated  lesiotis, — The  important  ones  are  in  the  lungs,  the  most 
common  being  hypostatic  congestion,  subacute  or  chronic  broncho-pneu- 
monia, more  rarely  pulmonary  tuberculosis.  It  is  rare  to  find  the  lungs 
perfectly  healthy.  The  liver  is  often  found  extremely  fatty  in  cases  asso- 
ciated with  great  wasting,  but  in  no  case  have  I  seen  hepatic  abscess. 
The  kidneys  usually  show  a  more  or  less  intense  cloudy  swelling,  and 
sometimes  there  may  be  well-marked  nephritis.  Dropsical  effusions  into 
the  serous  cavities  are  very  rare. 

Symptonu. — In  the  milder  cases  there  are  only  the  symptoms  of 
chronic  intestinal  indigestion  with  the  constant  presence  of  mucus  in  the 
stools,  usually  in  large  amount. 

The  severe  cases  are  usually  seen  in  autvimn,  and  are  generally  the 
sequel  of  acute  attacks  occurring  during  the  summer. 

The  signs  of  active  inflammation  have  passed  away;  the  tem- 
perature is  usually  normal;  there  is  no  pain  or  tendeniess.  There  is, 
however,  no  improvement  in  the  general  condition,  and  either  the  weight 
remains  stationary,  or  the  child  continues  to  lose  slowly  until  it  is  little 
more  than  a  skeleton.  The  face  is  pinched,  the  eyes  sunken,  and  the 
cheeks  hollow.  The  lips  are  pale,  often  fissured,  and  bleed  readily.  The 
fontanel  is  depressed.  The  body  is  so  small  that  the  head  seems  much 
too  large.  The  skin  hangs  in  loose  folds  on  the  thighs.  The  raouth  is 
oflen  the  seat  of  thrush,  of  catarrhal,  herpetic,  or  rarely  of  ulcerative 
stomatitis.  The  tongue  may  be  heavily  coated,  but  is  more  often  dry, 
glazed,  and  red. 

Although  they  seldom  cry  for  food,  as  a  rule  these  children  will  take 
nearly  everything  given  them,  and  in  almost  unlimited  amount.  Not- 
withstanding that  it  is  retained,  the  mure  they  are  fed  the  more  rapid 
seems  the  wasting.  Vomiting  is  not  common,  and  seldom  occurs  except 
from  overloading  the  stomach  or  during  acute  exacerbations. 

The  stools  are  rarely  frequent,  five  or  six  a  day  being  the  average; 
often  there  may  be  only  two  or  three  a  day  for  a  week  at  a  time.  They 
are  tliinner  than  normal,  but  are  not  often  fluid.  They  contain  mucus 
of  a  green  or  brownish  colour,  usually  in  large  quantity ;  but  rarely  blood. 
The  stools  are  sometimes  green,  often  greenish  brown,  sometime?  a  pale 
gray.  They  are  always  large  in  proportion  to  the  amount  of  food  taken. 
Undigested  food  is  always  present  in  quantity,  and  upon  the  diet  de- 
pends very  much  the  gross  appearance  of  the  stool,  the  odour  of  which 
is  almost  always  offensive.  Pus  is  often  found  under  the  microscope, 
but  is  rarely  visible  to  the  naked  eye.  Nothnagel  and  Baginsky  have 
called  attention  to  a  form  of  stools  which  they  believe  to  bo  characteristic 
of  wide-spread  inflammation  of  the  mucous  membrane  with  atrophy  of 
the  tubular  glands :  they  are  of  nearly  normal  consistence,  homogeneous, 
dark  green  or  brown  colour,  and  usually  offensive;  they  sometimes  al- 
ternate with  stools  of  a  watery  character;  under  the  microscope  nuclei 
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are  found,  but  no  unchanged  epithelial  cells ;  the  food  remains  are  some- 
times unrecognisable,  owing  to  decomposition. 

Prolapsus  ani  is  not  so  frecjuent  as  in  the  acute  cases  ^  but  when  it 
occurs  it  is  generally  more  difficult  to  control.  Flatulence  and  colic  are 
prominent  symptoms  in  some  cases,  but  absent  altogether  in  many  others. 
Ab  a  rule,  there  is  neither  abdominal  pain  nor  tenderness.  The  abdomen 
is  usually  distended,  and  in  most  cases  the  enlargement  is  uniform,  but 
sometimes  there  is  marked  epigastric  prominence,  which  is  more  often 
from  dilatation  of  the  transverse  colon  than  of  the  stomach.  Although 
the  mesenteric  glands  are  enlarged,  they  vau  not  he  felt  through  the 
abdominal  walls.  The  skin  is  dry  and  scaly,  and  in  the  worst  cases  fre- 
quently covered  with  small  petechise  over  the  abdomen  and  lower  extrem- 
ities. About  the  anus,  and  over  the  sacrum,  thighs,  genitals,  and  some- 
times feet,  there  are  excoriations,  and  not  infreijuently  ulcerations.  The 
temperature  is  elevated  only  during  oiacerbations,  or  from  inflammatory 
complications.  A  subnormal  temperature  is  frequently  met  with.  I  have 
occasionally  seen  it  95°  F.  in  the  rectum.  The  urine  often  contains  an 
excessive  amount  of  indioan.  Dropsy  is  often  present  without  albu- 
minuria. The  weight  is  stationary,  or  steadily  falls  to  an  almost  in- 
credible degree.  I  have  seen  one  infant  weighing  but  eight  pounds  at 
thirteen  months;  another,  thirteen  pounds  at  two  years  and  'our 
months.  Ulcers  of  the  cornea  are  not  uncommon.  Nen'ous  symptoms 
are  always  present.  The  children  are  cross  and  irritable,  sleep  badly,  and 
frequently  have  a  low,  whining  cry,  which  is  continued  much  of  the  time. 
Sometimes  they  are  dull,  apathetic,  and  quite  indifferent  to  their  sur- 
roundings. Persistent  opisthotonu.'*  is  occasionally  seen;  and  there  may 
be  contractions  of  the  cjttremities,  but  rarely  general  convulsions. 

The  duration  of  the  disease  is  from  two  months  to  a  year.  Compara- 
tively few  patients  survive  more  than  four  months.  The  progress  is 
irregular,  and  marked  by  periods  of  improvement,  during  which  for  a 
time  the  patient  may  hold  his  own,  or  even  gain  in  weight.  Any  trivial 
cause  may  excite  a  relapse,  and  the  downward  progress  is  rapid.  Death 
often  occurs  during  one  of  these  exacerbations,  or  it  may  be  due  to  bron- 
cho-pneumonia, tuberculosis,  or  slow  asthenia. 

Biapiosis. — It  is  important  to  distinguish  the  cases  with  marked 
cachexia  and  slow  convalescence,  although  ultimately  resulting  in  com- 
plete recovery,  from  those  which  present  at  a  certain  stage  almost  iden- 
tical symptoms,  and  yet  go  on  steadily  downward,  terminating  fatally. 
The  difference  in  these  cases  is  really  a  difference  in  the  character  and 
extent  of  the  lesions.  The  first  group  are  probably  cases  of  superficial 
catarrhal  inflammation,  or  of  follicular  inflammation  which  has  not  gone 
on  to  ulceration,  these  lesions  being  capable  of  repair.  The  second 
group  are  the  cases  of  ulceration,  in  which  complete  recover^'  from  the 
lesiona  is  impossible,  and  repair  only  partial^  if  indeed  any  occurs.  In 
28 
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distinguishing  between  these  groups  the  most  important  guide  is  the 
nature  of  the  aymptoras  during  the  antecedent  acute  Hitack.  The  longer 
the  acute  symptoms  have  lasted  and  the  higher  tlio  temperature,  the 
greater  is  probably  the  extent  of  the  lesions,  and  the  more  severe  their 
character. 

The  diagnosis  of  chronic  ilco-colitis  from  general  tuberculosis  is 
often  difficult.  Tuberculosis  is  more  likely  to  l)e  met  with  in  institutions, 
among  the  poor  of  oitiep,  and  in  children  previously  delicate  and  with  a 
tuberculous  family  history.  In  chronic  ileo-colitis  the  wasting  and 
anaemia  follow  the  intestinal  symptoms,  and  are  usually  just  in  propor- 
tion to  their  severity.  Por  the  difTerential  diagnosis  of  the  pulmonary 
conditions,  sec  the  chapter  on  Tuberculosis.  Fever  is  rarely  absent  in 
general  tuberculosis  or  in  tuberculous  ulceration  of  the  intestine  if  ex- 
tensive, though  it  is  not  high  ami  its  course  is  very  irregular.  It  is  ab- 
sent in  chronic  iloo-coHtiSj  except  from  complications  and  from  tiie 
occasional  acute  exacerbations. 

Prognosis. — The  prognosis  depends  upon  the  child^s  previous  condi- 
tion, upon  the  duration  of  the  intestinal  eymptouis,  upon  our  ability  to 
carry  out  proper  treatment,  upon  the  presence  of  complications;  but, 
most  of  a!l,  upon  the  severity  and  extent  of  the  intestinal  lesions.  The 
possibility  of  error  always  exists  in  estimating  the  gravity  of  the  lesions, 
80  that  no  ease  should  be  considered  hopeless.  The  most  unpromising 
cases  sometimes  end  in  complete  recovery.  If,  however,  continuous 
symptoms  have  existed  for  eight  or  ten  weeks  without  any  sign  of  im- 
provement, recovery  is  extremely  doubtful.  The  patient  may  linger  for 
two  or  three  months  longer,  but  usually  only  to  be  carried  off  by  the  first 
acute  disturbance  which  oocnrs. 

Treatment.— No  greater  mistake  is  made  than  to  give  these  children 
week  after  week  the  various  diarrhoaa-mixtures,  with  the  expectation 
♦hat  ultimately  the  formula  which  exactly  meets  the  particular  case  will 
We  found.  Drugs  are  to  be  used  only  for  the  relief  of  special  symptoms. 
Tluis  a  dose  of  opium  may  be  needed  when  the  movements  are  unusually 
frequent,  or  castor  oil,  or  calomel  occasionally  when  the  stools  are  partio 
ularly  offensive.  The  essential  and  important  part  of  the  treatment  con- 
feistfl  in  ilijections,  careful  feeding,  stimulation,  and  change  of  air.  As- 
tringent enemata,  however,  are  of  some  value.  They  should  not  be  given 
tjontinuously,  but  from  time  to  time  should  be  omitted  for  a  week  or  twp 
to  flee  what  the  condition  of  the  stools  is  without  them,  I  have  seen 
Several  ca^es  of  the  milder  variety  where  the  constant  use  of  such  injec- 
tions  seemed  to  be  an  important  factor  in  keeping  up  the  production  of 
Inucus.  The  colon  should  first  be  washed  with  a  large  amount  of  a  tepid 
BftTt  or  borax  solution,  and  then  four  or  five  ounces  of  the  astringent  solu- 
tion injected,  and  held  in  place  by  compressing  the  buttocks  for  half 
%&  hour.  . ! 
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Alcoholic  stimulants  must  1)g  given  in  almost  all  case,?,  and  they  may 
be  continued  for  a  long  time  with  advantage.  Old  port  or  aherry  will 
sometimes  do  better  than  hrandv  or  whisky.  The  diet  mentioned  in  the 
later  stages  of  tiie  acute  ca.scs  should  be  enntinued.  The  predigefited 
foods  are  usefuK  especially  comjiletely  peptonized  milk;  also  are  beef 
preparations  as  Ixivinine,  anil  the  liquid  hei.'f  jK^ptonoids,  and  in  wime 
ca.sej*  raw  scraped  beef,  also  (he  whilen  of  fresh  eggs,  partially  cooked. 
Fats  and  starchy  foods  should  be  excluded  entirely  or  given  in  very  small 
quantities?.  It  ie  usually  better  lo  ^jve  the  tarbrdiyd rates  In  t!ie  form  of 
the  malted  foods.  Kumyss  and  matzoon  and  buttermilk  are  useful. 
The  diet  must  be  directed  according  to  its  effect  upon  the  stools.  Much 
information  may  be  olitained  by  thoroiiglily  wnshlng  the  stools  and 
examining  the  resi<li](?.  Nutrition  may  l)e  promottnl  by  inunctions  of 
cocoa  butter,  cod-liver  oil,  or  some  other  form  of  fat. 

The  patient  should  first  be  put  in  the  best  possible  surroundings;  in 
no  disease  is  a  change  of  air  more  to  be  desired  than  in  this.  These  cases 
are  txying  ones  to  the  physician ;  for  unless  he  can  absolutely  control  the 
matter  of  diet,  it  is  almost  useless  to  attempt  to  do  anything.  Still,  by 
careful  study  of  the  individual  case  and  attention  to  minute  details,  suc- 
cess may  sometimes  be  achieved  even  when  the  outlook  seemed  at  the 
outset  the  most  hopeless.  The  danger  uf  relapses  and  second  attacks 
continues  long  after  the  primary  attack  has  subsided. 

AMCKBIC  COLITIS. 

Amoebic  colitis  is  rare  in  children;  it  is  particularly  bo  in  infants, 
probably  owing  to  the  fact  that  nearly  all  the  water  taken  at  this  age  is 
boiled.  Most  of  the  cases  in  children  thus  far  reported  have  been  ob- 
served in  warm  climates,  although  Amberg  *  has  recorded  five  which 
ocenrred  in  Baltimore,  the  youngest  being  two  years  and  eight 
months  old. 

The  symptoms  in  the  few  cases  that  have  been  reported  in  children 
have  differed  in  no  important  particular  from  the  disease  as  seen  in 
adults.  In  exceptional  cases  the  onset  may  be  abnipt  and  the  attack 
may  run  an  acute  course,  terminating  fatally  in  two  to  three  weeks. 
Such  cases  are  characterized  by  much  abdominal  pain  and  tenderness, 
frequent  mucous  and  bloody  stools  containing  ama?lMe,  and  some  fever, 
which,  however,  seldom  reaches  102°  F. 

More  frequently  this  acute  onset  is  followed  by  a  subacute  or  chronic 
form  of  the  disease,  or  the  disease  may  be  subacute  from  the  beginning. 
The  protracted  cases  arc  the  typo  of  the  disease  most  frequently  seen. 
They  are  very  obstinate  to  treatment.  Periods  of  constipation  and  ap- 
parent recovery  often  alternate  with  exacerbations  in  which  the  bloody 

*  See  Bulletin  of  Johns  Hopkins  Hospital,  December,  1901,  for  references  to 
literature. 
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and  mucous  stools  return,  with  pain,  tenesmus,  and  slight  fever.  The 
duration  may  be  from  a  few  months  to  one  or  two  years.  Death  may 
finally  occur  from  exhaustion  with  extreme  wasting,  or  from  some  com- 
plication, such  as  haimorrhage,  abscesses  of  the  liver  being  very  rare  in 
children.  The  diagnosis  from  other  forms  of  colitis  is  made  only  by  the 
discovery  of  amoebag  in  a  freshly  voided  stool. 

The  general  treatment  is  the  same  as  for  other  forms  of  acute  or 
subacute  colitis.  The  special  treatment  for  the  purpose  of  destroying 
the  amoebiE  is  the  use  of  injections  of  quinine  which  may  be  employed 
in  solutions  varying  in  strength  from  1  to  5,000  to  1  to  250. 

AMYLOID  DEGENERATION  OF  THE  INTESTINES 

This  is  rarely  met  with  in  infants.  It  is  not  so  infrequent  in  older 
children,  where  it  is  associated  with  amyloid  changes  in  the  liver,  spleen, 
and  kidneys,  usually  as  a  result  of  prolonged  suppuration  in  connection 
with  bone  tuberculosis.  It  is  sometimes  met  with  in  syphilis.  The  ileum 
is  the  part  of  the  intestine  most  affected.  Tlie  process  begins  in  the  walls 
of  the  arterioles  and  capillaries,  particularly  of  the  villi,  antl  later  in- 
volves the  vessels  of  the  submucoea ;  subsequently  the  epithelium  may  be 
affected.  The  mucous  membrane  in  these  cases  is  pale,  rather  translu- 
cent. The  condition  is  recognised  by  the  application  of  the  iodine  test; 
the  affected  villi  become  of  a  brownish-red  or  mahogany  colour. 

Amyloid  degeneration  produces  no  definite  symptoms.  Diarrhcea  is 
frequent  but  by  no  means  constant.  The  anaemia  and  waxy  cachexia 
which  are  present  are  probably  dependent  much  more  upon  the  associated 
lesions  of  the  liver  and  kidneys  than  upon  the  changes  in  the  intestines. 


TUBERCULOSIS  OF  THE  INTESTINES  AND  MESENTERIC  LYMPH 
NODES  (MESENTERIC  GLANDS). 

These  two  conditions  are  usually,  but  not  invariably,  associated,  and 
may  be  conveniently  considered  together. 

Frequency. — In  one  series  of  lOD  autopsies  upon  tuberculous  cases 
from  my  ovn\  hospital  records  the  intestines  were  involved  in  37  per 
cent.  In  a  second  series  of  103  autopsies  they  were  involved  in  54  per 
cent.  The  great  majority  of  the  patients  were  under  three  years  of  age. 
In  131  autopsies  upon  tuberculous  cases  published  in  the  Pendlebury 
Hospital  Reports,  the  intestines  were  involved  in  50  per  cent.  These 
patients  were  mainly  between  four  and  fourteen  years  old.  In  209  autop- 
sies upon  tuberculous  children,  chiefly  infants,  reported  by  Miillcr,  the 
intestines  were  involved  in  S8  per  cent.  In  1,346  autopsies  collected  by 
Biedert  there  were  intestinal  lesions  in  31  -6  per  cent.  These  figures 
show  that  tuberculosis  of  the  intestines  is  not  one  of  the  most  frequent 
f6nns  in  children,  and  that  it  is  rather  less  frequent  in  infancy  than  at 
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from  the  third  to  the  eighth 


The 


a  later  age.  It  h  most  common 
mesenteric  lymph  nodes  were  tuberculous  in  about  50  {>er  cent  of  my 
own  autopsies^  and  in  59  per  cent  of  the  Pendlebury  chscb;  occurring 
thus  in  both  series  with  slightly  greater  frequency  than  tuberculosis  of 
the  intestines. 

Etiolo^. — In  the  great  majority  of  eases  the  mesenteric  lymph  nodes 
are  infected  from  the  intestines.  It  is  possible,  but  I  believe  exceptional, 
for  the  infection  to  occur  through  the  general  circulation.  With  tuber- 
culous ulcers  of  the  intestine,  the  lymph  nodes  are,  I  think,  invariably 
found  by  inoculation  in  animalfi  to  be  tuberculous  j  although  they  may 
not  yet  be  caseous.  The  infection  of  the  intestinal  mucous  membrane 
is  from  bacilli  in  the  canal.  Much  stress  has  been  laid  upon  tuberculous 
milk  as  a  means  by  which  children  arc  infected.  There  is  little  patho- 
logical support  to  be  found  for  the  view  that  children  often  contract  the 
disease  in  this  way.  In  119  autopsies  upon  tuberculous  children,  chiefly 
infants,  there  was  not  found  one  in  which  the  most  advanced,  and  there- 
fore presumably  the  primary,  lesion  was  in  the  intestines  or  stomach. 
In  127  autopsies,  also  upon  tuberculous  infants,  Northnip  found  the 
most  advanced  lesion  in  the  intestines  in  but  a  single  case.  While  in- 
fection from  milk  is  possible,  it  is  certainly  extremely  infrequent.  In 
my  own  autopsies.  Intestinal  lesions  have  been  found,  with  but  one  excep- 
tion, only  in  marked  cases  of  generalized  tuberculosis.  In  not  more  than 
one-fourth  of  the  cases  in  which  such  lesions  were  present  were  they 
serere.  They  were  usually  associated  with  an  advanced  pulmonary  pro- 
cess, and  were  doubtless  due  to  swallowing  tuberculous  sputum. 

Lesions. — Intestines. — The  usual  seat  is  the  small  intestine,  chiefly 
the  jejunum  and  lower  ileum.  With  extensive  disease  the  large  intes- 
tine may  also  be  involved,  moat  frequently  the  caecum,  and  exceptionally 
it  alone  may  be  afl'ected.  Tuberculous  ulcers  may  be  found  in  the  ap- 
pendix. 

The  early  deposits  appear  as  tiny  yellow  nodules,  generally  widely 
scattered  and  affecting  Peyer's  patches.  Usually,  however,  ulcers  are 
present,  and  often  only  ulcers  are  seen.  Their  size  and  number  vary 
greatly;  there  may  be  only  five  or  six  tiny  ulcers,  or  there  may  be  forty 
or  fifty,  the  largest  being  two  or  three  inches  in  diameter.  They  very 
frequently  involve  Peyer's  patches.  The  typical  tuberculous  ulct^r  is  of 
irregular  shape,  with  rounded  borders  and  with  its  longest  diameter  at 
right  angles  to  the  intestinal  axis.  When  large,  it  may  nearly  encircle 
the  gut.  The  ulcers  are  excavated;  they  have  overhanging,  inflltrated 
edges  of  a  deep  red  colour.  The  surface  is  covered  with  granulations. 
In  those  which  have  partially  healed  a  distinct  puckering  of  the  intes- 
tine occurs,  which  is  especially  noticeable  upon  the  peritoneal  surface. 
The  small  ulcers  involve  the  mucosa  only;  the  larger  and  older  ones  the 
Bubmucosa  and  the  muscular  coats,  and  not  infrequently  also  the  serous 
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coat.  Perforation  may  occur,  but  rarely  into  the  general  peritoneal  cav- 
ity, as  a  localized  plastic  inflammation  precedes  it.  There  may  be  ad- 
hesions of  adjacent  intestinal  coils,  and  Jlatula!  may  form,  owing  to  ulcer- 
ation at  their  point  of  contact.  With  these  severe  cases  there  is  always 
associated  more  or  less  extensive  tuberculous  peritonitis,  frequently  of 
tlie  ulcerative  varioty,  Tjike  other  tuhtTfuIous  processes,  the  infiltration 
and  ulceration  may  cease  at  any  stage,  and  cicatrization  follow.  If  the 
ulcers  have  been  large  ones,  there  is  always  some  narrowing  of  the  lumen 
of  the  intestine.  Stricture  rarely  results,  because  the  patients  die  from 
the  general  disease  before  it  has  had  time  to  occur.  Monti  has  reported 
a  case  of  obstruction  at  the  ileo-caecal  valve,  due  to  an  old  tuberculous 
cicatrix,  in  an  infant  of  twenty-one  months. 

Mesenteric  lymph  nodes, — Usually  these  tuberculous  lymph  nodes  are 
from  half  an  inch  to  an  inch  in  diameter;  occasionally  they  may  reach 
the  size  of  a  hen's  egg.  From  a  fusion  of  several  of  them,  tumours  of 
considerable  size  may  be  formed.  I  have  seen  one  such  mass  as  large  as 
tlie  head  of  a  child  at  birth. 

The  process  is  the  same  as  that  which  occurs  in  other  lymph  nodes  of 
the  body.  There  is  a  tuberculous  inflammation,  followed  by  caseation, 
softening,  and  abscess,  or  by  calcification.  Localized  peritonitis  is  found 
in  all  the  marked  cases;  tliis  is  usually  plastic,  but  may  be  suppurative 
when  due  to  the  rupture  of  an  abscess.  Pressure  upon  the  vena  cava 
may  l*'i»d  to  dropsy  in  the  !ower  extremities.  OUivior  has  reported  a  case 
in  which  thrombosis  of  tlio  veua  cava  occurred.  Pressure  upou  the  portal 
vein  may  lead  to  ascites  and  dilatation  of  the  superficial  abdominal  veins. 
There  may  1m?  pressure  upon  the  thoracic  duct. 

Symptoms. — The  symptoms  uf  iutestinal  tuberculosis  are  exceedingly 
irregular.  Ulcers  are  very  frequently  found  at  autopsy  when  there  have 
been  no  marked  intestinal  symptoms;  this  is  espeeially  true  of  the  small 
ulcers  usually  seen  iu  infants.  On  (lie  other  hand,  diarrhiea  is  not  un- 
common in  cases  of  advanced  general  tuberculosis  where  no  ulcers  are 
present.  It  is  the  most  frequent  symptom,  and  may  be  exceedingly  obsti- 
nate. The  stools  do  not  differ  essentially  from  those  in  chronic  ileo- 
colitis, except  in  the  ocairrence  of  hEemorrhages  and  in  the  presence  of 
tubercle  bacilli.  Haemorrhages  are  not  very  frequent,  but  they  may  be  so 
large  as  to  be  the  cause  of  death.  This  occurred  in  one  of  my  cases,  an 
infant  nine  months  old,  the  blood  coming  from  a  single  ulcer  in  the 
ileum.  Haemorrhage  is  more  common  in  older  children.  In  some  cases 
localized  abdominal  pain  or  tenderness  is  present.  In  advanced  cases 
the  symptoms  of  intestinal  ulceration  are  usually  mingled  with  those  of 
peritonitis,  and  there  are  also  present  the  enlarged  mesenteric  lymph 
nodes,  which  may  aid  in  the  diagnosis.  In  the  vast  majority  of  cases, 
these  nodes  are  recognised  only  by  deep  palpation.  The  tumours  are 
generally  felt  as  irregular  nodular  masses,  lying  close  against  the  spine. 
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not  movable,  and  sometimes  tender  on  pressure.  Other  tumours  from 
deposits  in  the  peritonieuni  may  be  present  anywhere  in  the  abdomen; 
they  may  be  superficial  or  deep.  Tlie  other  symptoms  are  due  to  the 
complications  already  mentioned  and  to  tuljcrculosis  elsewhere. 

Diagnosis. — The  only  positive  evidence  of  intestinal  tuberculosis  is 
the  discovery  of  tlie  bacilli  in  the  stools.  In  the  absence  of  this  evidence, 
the  disease  is  differentiated  from  simple  ileo-colitis,  first,  by  the  signs  of 
tuberculosis  elsewhere  in  the  body,  especially  in  the  lungs,  these  being 
almost  invariably  involved;  secondly,  by  the  slow  onset  and  gradual 
development  of  the  symptoms,  while  in  chronic  ileo-colitis  an  acute  at- 
tack has  almost  invariably  preceded.  Large  hiemorrhages  always  suggest 
tuberculosis. 

The  large  mesenteric  glands  are  recognised  only  as  abdominal  tu- 
mours. 

Prognosis. — This  depends  altogether  upon  the  extent  of  tlie  tubercu- 
lous disease  elsewhere,  as  it  is  extremely  rare  for  the  intestinal  lesion  to 
be  the  cause  of  death.  Once  formed,  the  ulcers  probably  remain,  cica- 
trization l)einn;  very  rare,  and  then  only  partial. 

Treatment.— The  only  symptom  which  ordinarily  demands  treatment 
18  the  diarrhcca.  When  severe,  this  is  to  be  managed  ranch  as  in  cases  of 
ileo-colitis,  except  that  irrigation  of  the  colon  is^  of  course,  not  called  for. 
The  chief  reliance  must  be  upon  diet  and  internal  medication.  The 
drugs  which  are  most  useful  arc  bismuth,  opium,  and  creosote,  which 
should  be  given  in  pills  coated  with  shellac. 


CHAPTER   IX. 
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DISEASES  OF  THE  INTESTINES.— {Continued,) 
CHRONIC  INTESTINAL  INDIGESTION, 

Ab  the  larger  and  more  complex  part  of  the  process  of  digestion  goea 
on  in  the  intestine,  so  intestinal  indigestion  is  a  more  common  and  more 
complicated  disturbance  than  gastric  indigestion.  In  many  cases  we  find 
the  two  associated,  but  in  perhaps  tlie  majority  the  symptoms  relate  en- 
tirely to  the  intestinal  process.  The  conditions  seen  in  young  infants  are 
so  different  from  those  in  older  children  that  the  cases  may  be  best  con- 
sideivd  separately. 

In  Yodno  Infants. — The  general  causes  are  the  same  as  those  men- 
tioned in  connection  with  chronic  gastric  indigestion :  they  are  constitu- 
tional debility,  either  congenital  oraccpiired,  unfavourable  surroundings, 
and  previous  attacks  of  acute  disease.  Chronic  intestinal  indigestion  is 
especially  common  during  the  first  six  months,  and  is  seen  both  in  nurs- 
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ing  infants  and  in  those  who  are  artificially  fed.  In  the  case  of  breast-fed 
infants,  the  mother  is  often  highly  ner\ous,  delicate,  and  anaemic,  and 
may  be  taking  large  quantities  of  fluids  of  every  description,  for  the  pur- 
pose of  maintaining  an  abundant  flow  of  milk.  Why  it  ia  that  the  milk 
causes  so  much  disturbance  can  not  always  be  discovered  even  by  the  most 
careful  analysis.  The  difficulty  seems  to  be  most  frequently  with  the 
protcids,  which  are  often  in  excess.  Sometimes,  protcids  diiTcring  in 
character  from  those  normally  present  seem  to  be  produced,  as  the  stools 
show  that  they  are  not  digested.  The  microscope  in  eome  cases  reveals 
the  presence  of  many  colostrum  corpuscles  in  the  milk.  In  another  group 
of  cases,  where  the  condition  of  the  nurse  is  all  that  can  be  desired,  the 
trouble  is  gimply  that  the  milk  is  too  rich;  it  being  then  high  both  in  fat 
and  proteiilH.  It  may  come,  although  rarely,  from  the  fact  that  the  child 
gets  too  much,  being  nursed  either  too  frequently  or  for  too  long  a  time. 

In  infants  who  are  being  fed  upon  cow's  milk,  the  most  common  cause 
is  that  the  proteids  are  too  high;  this  is  usually  the  mistake  when  in- 
fants are  fed  upon  plain  milk  which  has  been  simply  diluted.  In  other 
cases  the  fat  or  sugar  may  be  excessive,  as  in  many  of  the  milk-and-cream 
mixtures  in  vogue.  Next  to  this  mistake  in  proportions,  is  that  of  over- 
feeding. Another  very  important  cause  is  the  use  of  farinaceous  foods 
too  early,  and  in  excess. 

Lesions. — Strictly  speaking,  chronic  indigestion  is  a  functional  dis- 
order without  anatomical  changes.  When  the  condition  has  lasted  for 
many  weeks  or  mouths,  as  often  happens,  there  may  result  a  low  grade  of 
catarrhal  inflammation  in  the  colon,  frequently  attended  by  hyperplasia 
of  the  lymph  nodules  of  the  mucons  mpmbrnne,  and  pometiniesi  by  a 
similar  process  in  the  mesenteric  lymph  nodes.  Chronic  indigestion 
may  be  the  principal  and  the  only  syruptom  in  cases  of  chronic  ih?o- 
colitis  which  follow  acute  altiicks. 

Symptoms. — The  general  symptoms  are  those  of  malnutrition,  or  in 
the  more  severe  form,  those  of  marasmus.  These  have  already  been  fully 
described,  and  nt'cd  only  be  mentioned  here.  The  most  important  are 
stationary  or  falling  weight,  anaemia,  poor  circulation,  often  subnormal 
temperature,  almost  constant  fretfulness  and  crying,  with  very  little 
quiet  sleep.  Tho  tongue  is  usually  coated  and  the  appetite  often  good, 
these  infants  taking  food  whenever  given,  and  in  an  almost  unlimited 
quantity.  There  are  few  cases  in  which  occasional  vomiting  does  not 
occur,  but  it  is  rarely  persistent.  So  far  as  the  intestinal  condition  is 
concerned,  the  cases  may  be  divided  into  those  with  diarrhtra  and  those 
with  constipation.  It  may  happen  that  the  same  child  will  suffer  for  a 
long  time  from  diarrhtpa  and  then  from  constipation,  or  the  reverse;  but 
usually  one  condition  or  the  other  is  habitual.  The  diarrhfral  stools 
are  thin,  green,  and  almost  invariably  contain  curds,  either  in  large  lumps 
or  small,  flaky  maases.    They  vary  in  number  from  three  to  ten  in  twenty- 
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fonr  hours.  They  are  commonly  jjassed  without  pain,  although  there 
may  be  flatulence.  The  stools  have  usually  a  sour,  unpleasant  odour,  but 
they  are  rarely  foul.  They  may  be  irritating  to  the  ekin,  and  cause 
troublesome  excoriations  or  intertrigo.  In  some  cases  the  stools  contain 
but  little  solid  matter,  the  character  being  that  of  yellowish-green  water. 
In  most  of  the  cases,  after  the  process  has  lasted  two  or  tliree  weeks, 
mucus  is  present,  and  may  then  l)ecome  a  oonstant  feature. 

If  there  is  constipation,  the  stools  are  usually  gray  or  white;  they 
are  smooth  and  pasty  or  like  hard  balls  passed  after  much  straining,  often 
coated  with  mucus  and  sometimes  streaked  with  blood.  Often  the  bowels 
will  not  move  for  days  except  after  the  use  of  laxatives  or  enemata.  The 
latter  often  have  but  little  eifect,  as  the  rectum  may  be  empty.  Con- 
stipated cases  are  especially  prone  to  suffer  much  from  flatulence  and 
colic,  the  attacks  of  which  may  be  very  severe. 

The  duration  of  these  symptoms  is  indefinite.  There  is  little  or  no 
tendency  to  spontaneous  improvement,  and  they  may  drag  on  for  several 
months  or  until  the  problem  of  diet  is  solved.  The  progress  of  these 
cases  is  marked  by  frequent  exacerbations,  during  which  there  is  vomit- 
ing, and  usually  fever.  Such  symptoms  are  generally  dependent  upon 
intestinal  toxa?mia.  A  low  irregular  fever  may  continue  for  days  or  even 
weeks.  Although  the  general  symptoms  of  failing  nutrition  are  present 
in  most  cases,  a  mild  degree  of  chronic  intestinal  indigestion  with  fre- 
quent loose  movements  may  sometimes  last  for  months,  during  which 
the  patients  may  gain  steadily  in  weight  and  give  every  indication  of 
being  well  nourished.  This  is  much  more  common  in  nursing  infants 
than  in  those  who  are  artificially  ft'd. 

Ihag;nosis. — It  is  not  generally  difficult  to  detenuine  that  an  infant  is 
suffering  from  chronic  intestinal  indigestion;  but  one  should  endeavour 
to  go  further  in  his  diagnosis  and  discover  wliich  ol  the  elements  of  the 
food  is  causing  the  chief  disturbance.  Thus,  in  an  infant  fed  on  cow's 
milk,  we  wish  to  know  whether  it  is  the  proteids,  the  fat,  or  the  sugar;  or, 
in  another  case,  whether  it  is  the  starch  of  some  proprietary  food.  Much 
valuable  information  may  be  gained  from  a  careful  history  of  what  has 
already  been  tried  in  the  case ;  often  some  gross  error  can  be  detected  in 
the  fornmla  used  or  in  the  preparation  of  the  food.  Difficulty  with  the 
proteids  is  usually  shown  by  colic,  constipation  more  often  than  diarrhcea, 
and  by  curds  in  the  stools;  often  there  is  vomiting.  Difficulty  with  the 
fat  is  often  indicated  by  loose  movements,  usually  of  a  yellow  or  yellow- 
ish-green colour  and  sour  odour.  Sometimes  they  are  white,  smooth  and 
formed,  with  a  jieculiarly  offensive  odour;  there  may  be  vomiting  or  the 
regurgitation  of  food  in  small  quantities.  DilTiculty  with  the  sugar  is  less 
common  than  with  either  the  proteids  or  the  fat,  but  there  may  be  flatu- 
lence, colic,  and  diarrhoea,  with  thin,  sour,  irritating  stools.  Difficulty 
with  the  starch  leads  to  much  flatulence  and  colic,  diarrhoea  alternating 
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with  constipation,  and  offensive  stools.  One  may  find  the  foregoing 
symptoms  in  any  combination,  for  the  trouble  is  rarely  limited  to  a  single 
element  in  the  food.  If  one  is  feeding  cow's  milk,  one  i^hould  I)egin  with 
what  would  be  a  proper  formula  for  a  healthy  iafant  somewhat  younger, 
and  watch  the  stools  closely  for  two  or  three  days.  The  proportion  of 
the  offending  element  should  then  l>e  re^lnccd  until  the  nymptoms  it  is 
causing  disappear.  By  uurffully  modifying  milk  in  Uiis  way,  a  diagnosis 
of  the  type  of  disease  can  usnally  be  reaehed. 

Prognosis. — This  drpt^nds  almost  enlirt4y  upon  how  early  the  cases 
come  under  Lreatmunt  and  how  they  are  managed.  There  is  very  little 
tendency  to  spontaneous  inipro\'ement  or  recover)'.  The  existence  of 
chronic  intestinal  indigehtion  is  one  of  the  most  important  predisposing 
causes  of  more  serious  forms  of  inieslinal  disease. 

Treatment. — Drugs  have  no  part  in  the  treatment  of  these  cases,  ex- 
cept now  and  then  fnr  particular  syni])tnius,  such  as  diarrhoea,  constipa- 
tion, or  colic.  Tlies<!  infants  arc  cured  by  proficr  dietetic  and  hygienic 
measures,  and  by  these  alone.  The  diet  has  already  Iwi-n  discussed  in  the 
chapter  on  Infant  Feedings  and  the  general  management,  not  less  impor- 
tant, in  the  chaplLT  an  Malnutrition. 

In  Oldkr  CniLDaEN. — C'hrrmic  intestinal  indigestion  is  especially 
cfjmuion  in  children  from  the  Jirst  to  the  fifth  year.  With  the  younger 
children,  solid  fond  has  genemlly  been  used  too  early  and  in  too  large 
quantities.  The  articles  from  wliich  most  tnmble  is  seen  are  imperfectly 
cooked  w'reuls,  vegetables  of  all  kinds,  but  especially  potato.  Often  the 
diet  is  composed  almost  entirely  of  farinaceous  foods  and  bread.  Chil- 
dren suffering  from  rickets  are  particvdarly  liable  to  be  affected.  The 
conditiini  i^  sixm  in  all  grades  of  society. 

Symptoms. — The  clinical  picture  which  these  cases  present  is  a  very 
common  one,  and  the  symptoms  are  quite  uniform.  The  patients  are 
generally  very  thin,  with  very  small  extremities,  a  t^mall  amount  of  fat, 
and  a  large  protuberant  abdomen  (Fig.  75).  There  is  much  flatulence, 
and  usually  there  is  marked  tympanites.  Such  children  are  pale,  anffimic, 
and  sallow  in  complexion;  they  have  dark  rings  under  the  eyes;  they  are 
easily  fatigued  on  slight  exertion;  they  are  very  cross,  irritable,  and 
emotional  to  an  unnatural  degree.  They  arc  hard  to  amuse,  hard  to  con- 
trol, and  altogether  excf.H»dingly  dittirult  patients  to  deal  with.  Their 
growth  is  retarded  if  the  s>inptoms  have  lasted  long.  They  are  much 
below  the  average  in  height  and  weight,  hut  mentally  often  quite  pre- 
cocious. The  sleep  is  always  unnatural  and  disturhefl ;  and  at  night  they 
toss  about  their  eribs,  waking  fre<]ucntly.  crying  out  and  often  grinding 
their  toeth,  this  sometinu^s  leading  to  the  diagnosis  of  intestinal  worms. 
They  pttrspire  very  readily,  and  suffer  from  cold  extremities. 

The  bowels  are  usually  constipated,  the  stools  being  of  a  light  gray 
colour  or  perfectly  white.    They  art?  always  formed  and  generally  lumpy. 
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The  odour  from  (he  dist^ihar^es  in  usually  exlremtly  foul.  In  other  cases 
there  in  chronic  diarrha^a.  Tlie  stooU  are  not  very  frequent,  rarely  ex- 
ceeding four  or  five  a  day,  but  they  are  large,  thin^  gray,  greea,  or  brown 
in  colour,  often  frotliy,  sometimeK  offeasJve,  and  always  contain  undi- 
gested food.  They  are  oflcn  excited  by  the  taking  of  food.  From  time 
lo  time,  in  many  patients,  large  quantities  of  mucus  are  passed  from  the 
intestine;  in  aome  cases  this  comes  to  be 
u  constant  feature  of  the  diseaw*.  It  re- 
sults from  on  intestinal  catarrh^  which  hnfl 
been  set  up  by  the  irritation  from  the  hard 
fiecal  masses  or  from  the  clironic  func- 
tional derangement.  Large  quantities  of 
ga*  are  expelled  prr  anum.  Pain  is  not 
a  very  common  symptom  in  most  casew. 
The  appetite  is  capricious  and  ustually 
poor,  though  some  patients  will  eat  every- 
thing offered.  The  tongue  may  Im  coated ; 
but  unless  the  stomach  is  also  affecttHl  it 
is  usually  clean  and  the  breath  is  not  of- 
fensive. 

The  nervous  8\Tiiptoms  which  these  pa- 
tients present  are  exceedingly  varied,  and 
often  of  the  most  puzzling  character.  In 
many  cases  they  are  so  severe  and  so 
jHjrsistent  as  to  lead  to  the  diagnosis  of 
organic  disease  of  the  brain.  In  addi- 
tion to  the  condition  of  general  nervous 
irritability,  there  may  be  opisthotonus, 
tetany,  fainting  attacks  resembling  some- 
what the  seizures  of  petit  mal,  exagger- 
ated reflexes,  attacks  of  dulness  or  some- 
times stupor,  with  retracted  abdomen, 
irregular  pulse  and  respiration,  and  other  symptoms  strongly  suggestive 
of  tuberculous  meningitis.  Convulsions  are  not  very  uncommon.  They 
are  usually  accompanied  by  fever,  and  may  be  repeated  at  intervals  of 
a  iavf  minutes.  Headache  and  fnxjuent  attacks  of  vomiting  which  are 
perhaps  to  be  interpreted  as  instances  of  migraine,  are  occasionally  seen. 
In  fact,  there  is  ahuost  no  end  to  the  complexity  of  these  cases  and 
the  combinations  of  nervous  s^-mptoms  which  they  may  present.  Moat 
of  these  are  toxic  in  their  origin.  The  skin  shows  frequently  eruptions 
of  erythema  or  of  nrticaria. 

Slight  fever,  also  of  toxic  origin,  is  sometimes  present  for  many 
weeks,  the  temperature  usually  varying  between  99°  and  100*5**  F. 
Sometimes  for  several  days  it  may  be  normal,  and  occasionally  may  rise 
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to  103°  or  103°  F.  during  a  slight  exacerbation  in  the  symptoras.  The 
urino  of  most  of  these  patients  contains  a  great  excess  of  indicun;  the 
amount  present  indicates  very  accurately  the  degree  of  intestiiuil  putre- 
faction present,  and  often  tluctuates  regularly  with  the  nervous  symp- 
toms. 

Intercurrent  attacks  of  acute  indigestion,  with  diarrhoea  and  vomit- 
ing, are  common  and  quite  easily  excited.  The  course  and  duration  of 
these  symptoms  are  indefinite.  In  the  most  severe  forms,  if  untreated, 
the  patients  gradually  wa?;te  until  they  die  from  exhaustion,  or  fall  easy 
victims  of  any  acute  disease  which  they  may  happen  to  cuutraut.  There 
is  but  little  tendency  to  spontaneous  recovery. 

Fro^osis. — This  depends  upon  the  duration  of  the  symptoms,  the 
genenil  coudition  of  the  patient  at  the  lime  treutment  is  begun,  and  upon 
how  thoroughly  it  can  be  carried  out.  The  symptoms,  in  the  great 
majority  of  cases,  have  existed  for  several  months  at  the  time  the  case 
comes  under  observation.  Irenerally,  the  greater  the  miatakL's  in  feeding 
'have  l)een,  and  the  greater  the  violation  of  hygienic  and  dietetic  rules, 
the  better  the  prognosis.  A  child  who  has  developed  chronic  intestinal 
indigestion  of  a  severe  type,  in  spite  of  the  fact  that  the  hygienic  sur- 
roundings were  good,  and  where  the  dietetic  errors  were  not  flagrant,  ia 
not  nearly  so  hopeful  a  subject  for  treatment  as  one  whose  hygienic  sur- 
roundings have  been  poor  and  whose  diet  has  been  especially  bad.  In 
cases  like  the  latter,  a  removal  of  the  causes  and  the  institution  of  proper 
methods  of  treatment  almost  invariably  result  in  immediate  and  striking 
improvement,  unless  the  general  vitality  of  the  patient  has  bt^en  reduced 
to  a  very  low  point.  In  the  other  cases,  where  the  mistakes  have  been 
less  marked,  and  the  condition  is  due  more  to  constitutional  than  to  local 
causes,  the  improvement  is  slower  and  less  striking.  Thus,  as  a  rule, 
hospital  patients  improve  more  rapidly  than  those  seen  in  private  prac- 
tice, because  their  previous  treatment  has  Ixfen  so  much  worse. 

Treatment. — In  no  class  of  eases  that  the  physician  is  called  upon  to 
treat  are  results  more  satisfactory  than  in  many  of  those  of  chronic  intes- 
tinal indigestion,  where  the  intelligent  co-operation  of  the  parents  or  a 
trained  nurse  can  be  secured.  If  the  parents  themselves  are  lax  in  disci- 
pline, and  are  unable  to  control  the  child,  an  efficient  trained  nurse  should 
be  secured,  into  whose  hands  the  exclusive  management  of  tlie  child 
should  be  placed.  The  essential  part  of  the  treatment  is  diet  and  gen- 
eral management.  In  the  second  and  third  years  the  most  important 
thing  is  to  stop  all  starchy  food  for  a  considerable  time,  and  put  the 
patient  upon  an  exclusive  diet  of  rare  beef  or  beef  juice  and  milk.  The 
milk  for  many  of  the  patients  must  be  peptonized,  as  the  casein  of  cow's 
milk  is  often  very  difficult  of  digestion  even  for  children  three  years  old. 
By  some  the  fat  also  can  not  be  digested,  and  skimmed  milk  should  then 
be  used;  in  very  obstinate  cases  it  should  be  peptonized  for  two  hours; 
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in  the  majority  of  cases,  however,  it  is  sufficient  to  peptonize  it  from  fif- 
teen to  twenty  minutes.  After  a  few  weeks  some  carbohydrates  may  be 
added,  preferably  in  the  form  of  one  of  the  malted  foods,  which  may  be 
continued  until  the  child  cau  digest  some  form  of  starch.  The  number 
of  feedings  should  not  be  more  than  four  a  day  during  the  second  year, 
and  three  or  four  a  day  for  children  during  the  third  and  fourth  years. 
These  should  always  be  at  regular  intervals,  and  nothing  whatever  given 
between  meals.  The  meat  should  be  rare  scraped  beefsteak  or  mutton; 
from  one  to  three  tablespoonfuls  may  be  allowed  once  a  day.  The  juice 
of  fresh  fruit,  especially  oranges,  may  after  a  time  be  given  once  a  day, 
one  hour  before  meals.  Kumyss  and  nmtzoon  are  often  of  very  great 
value  in  children  who  are  not  fond  of  milk,  or  who  become  tired  of  the 
diet.  Although  at  first  they  are  taken  with  difficulty,  in  many  cases  a 
fondness  for  them  ia  very  soon  acquired. 

After  improvement  has  been  going  on  for  two  months,  broad  may  be 
added,  at  first  in  small  quantities  and  once  a  day.  This  should  pivfe'rably 
be  stale  bread,  cut  thin  and  dried  in  the  oven  until  it  is  crisp,  and  given 
without  butter.  Two  or  three  limes  a  week  raw  oysters  may  be  tried. 
Mutton,  chicken,  or  beef  broth,  without  vegetables,  may  be  given  occa- 
sionally in  the  place  of  one  of  the  milk  feedings.  After  this  diet  has  been 
kept  up  for  three  or  four  months,  if  improvement  continues,  one  of  the 
green  vegetables  may  bo  added  once  a  day,  preferably  either  spinach, 
stewed  celery,  or  asparagus.  After  two  or  three  montFis  more  of  contin- 
ued improvement,  thoroughly  cooked  rice  or  macaroni  may  be  given  twice 
a  week.  With  these  articles  of  diet  one  can  get  along  very  comfortably 
for  a  year,  and  no  larger  variety  shoukl  be  given  until  alt  the  symptoms 
have  disappeared.  When  starchy  food  is  first  allowed,  it  should  be 
only  in  small  quantities,  and  usually  with  some  preparation  of  diastase. 
Potato  and  oatmeal  should  Iw  forbidden  for  a  long  time. 

Intestinal  irrigation  is  useful  in  some  cases  in  which  there  is  much 
mucus  passed.  But  it  should  not  l>e  forgotten  that  continued  irrigation 
often  keeps  up  the  production  of  mucus.  Astringents  should  not  be  used, 
but  only  a  warm  saline  solution,  and  this  not  regularly.  It  should  be 
omitted  from  time  to  time  to  see  whether  the  discharge  of  mucus  is  not 
less  without  it.     It  is  of  most  value  during  exacerbations. 

The  constipation  can  sometimes  be  controlled  by  the  diet.  Calomel 
frequently  seems  to  exert  a  very  marked  influence,  even  when  the  con- 
stipation is  not  severe.  It  is  often  wise  to  administer  a  full  dose  every 
five  or  six  days.  In  some  patients  castor  oil  acts  more  satisfactorily. 
It  is  sometimes  objectionable,  however,  from  its  tendency  to  aggravate 
the  constipation.  As  laxatives  in  this  condition  I  have  found  the  great- 
est satisfaction  from  the  use  of  preparations  of  cascara  and  the  com- 
pound licorice  powder.     Abdominal  massage  is  also  useful. 

Drugs  directed  against  the  process  of  putrefaction  are  extremely  un- 
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satisfactory  even  in  older  children,  but  sometimes  diminution  in  the 
amount  of  flatulence  follown  the  use  of  subgaLlate  of  bismuth,  carbonate 
of  creosote,  salol,  or  salicylate  of  soda.  General  tonics  are  required, 
iind  may  add  materially  to  the  improvement  of  the  patients.  Altogether 
the  best  one  is  nus  vomica.  It  may  be  given  in  combination  with  the 
bitter  wine  of  iron  just  before  mealn  thre^'  times  a  day.  This  increases 
the  uppetiLe  and  ads  favourably  upon  the  constipation.  Cod-liver  oil, 
particularly  in  the  early  stage,  is  badly  borne.  It  should  be  withheld 
in  all  cases  until  very  marked  improvement  in  the  condition  of  the 
digestion  is  assured. 

Relapses  arc  easily  excited  by  indiscretion  in  diet,  and  parents  should 
be  impressed  at  the  very  beginning  with  the  necessity  of  adhering  rigidly 
to  the  diet  prescribed,  for  a  long  period.  It  very  often  happens  that  the 
improvement  wiiich  is  sc^cn  after  one  or  two  months  of  careful  treatment 
is  so  marked  as  to  lead  the  parents  to  the  belief  that  a  cure  has  been  ac- 
complished, so  that  they  relax  their  vigilance  and  allow  improper  articles 
of  food  which  are  almost  certain  to  indue**  a  relapse.  If  the  case  is  an 
aggravated  one,  and  the  symptoms  of  long  standing,  it  is  wise  to  tell 
parents  at  the  outset  that  a  year's  treatment  is  the  minimum  in  which 
anything  permanent  can  be  accomplisln-il. 

The  general  treatment  of  the  patient  must  not  be  overlooked.  Proper 
clothing,  regular  exercise  in  the  open  air,  eool  sleeping  rooms,  massage, 
sponging  every  murning  with  ndd  water,  are  all  of  very  great  importance, 
and  contribute  almost  as  much  to  the  results  obtained  as  the  special 
measures  adopted.     (See  chapter  on  Malnutrition.) 

The  improvement  in  the  nervous  symptoniK  of  the  patient  is  one  of 
the  iirst  things  noticed^  and  is  often  marked  in  a  few  days  after  the 
beginning  of  treatment.  From  an  irritable,  fretful,  peevish  child  the 
patient  is  sometimes  totally  changed  in  disposition  in  a  few  weeks,  so 
as  to  become  quiet,  aifectionate,  docile,  and  playful. 


INTESTINAL  COLIC. 

The  term  colic  is  applied  to  any  severe  paroxysmal  pain  occurring  in 
the  intestines.  It  may  be  due  to  many  causes.  The  colic  of  lead  and 
arsenic  poisoning  are  both  very  rare  in  children;  but  colicky  pains  are 
present  in  appendicitis,  intussusception,  ileo-colitis,  and,  in  fact,  in  all 
the  severe  forms  of  intestinal  inflammation.  Colic  may  be  due  to  swal- 
lowing certain  substances,  esjH?cially  foreign  bodies  and  the  seeds  of 
fruits;  and  in  rare  caaes  it  may  be  excited  by  the  presence  of  round- 
worms when  they  are  numerous.  In  all  the  conditions  mentioned,  colic 
is  only  one  of  the  symptoms,  although  it  may  be  a  very  prominent  one. 

The  special  and  peculiar  colic  of  infancy  is  that  which  is  associated 
with  flatulence,  and  is  due  to  indigestion.    Here  it  is  a  symptom  only, 
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but  may  be  a  most  troublesome  one.  This  form  of  colic  belongs  essen- 
tially to  llie  first  six  mouths  f)f  life,  uud  is  more  frtHjuont  during  the  first 
three  months.  It  may  bo  soon  at  any  time  when  digestion  is  very  feeble. 
Many  young  infants  suffer  from  colic  a  large  part  of  the  time;  others 
have  only  occasional  attacks,  whieh  are  often  repeated  at  a  certain  time 
in  the  daVj  usually  toward  evening. 

The  rtatulence  to  which  the  colic  Is  usually  due  may  be  from  decom- 
position in  the  food  or  intestinal  secretions,  or  in  both.  It  is  seen  quite 
as  often  in  nursing  infants  as  in  those  who  are  artificially  fed.  Any  of 
the  elements  of  the  milk  may  Ik*  a  cause  of  colic,  Ijut  in  fully  four-fifths 
of  the  cases  it  is  the  proteids.  The  colic  of  nursing  infants  is  nearly  al- 
ways due  to  the  fact  that  the  milk  is  excessive  in  proteids,  or  else  that 
these  are  digested  with  speoiul  difficulty.  If  cow's  milk  is  the  food,  it  is 
the  proteids  which  are  usimlly  at  fault.  It  is  rare  tlint  the  quantity  of 
sugar  present  in  cow's  milk  is  suiTifiont  to  bp  a  cause  of  colic;  hut  this 
may  hapj>en  when  sugar  has  boon  added,  more  frequently  with  cane 
sugar  than  with  milk  sugar.  It  is  extremely  rare  for  the  fat  to  be  a 
cause  of  colic.  Jn  infants  whose  food  consists  largely  of  farinEiccous 
suljstances,  colic  is  also  very  common. 

As  a  result  of  the  decomposition  taking  place  in  the  intestine,  gas  ac- 
cumulates, and,  the  intestines  lacking  sufliciont  mutcular  force  to  expel 
it,  distention  follows.  To  this  in  part  the  pain  is  due.  But  spasm  of  the 
muscular  walls  of  the  intestine  is  also  an  element  in  producing  the  pain. 
lu  some  of  the  most  severe  crises  it  is  possible  that  the  spasm  may  be 
accompanied  by  a  slight  transient  intussusception.  Colic  may  occur 
without  flatulence,  as  in  casos  wlien  it  follows  cold  feet  or  chilling  the 
surface.  In  these  eases  also,  muscular  apasiu  appears  to  be  the  principal 
factor  in  causing  the  pain.  Intestinal  colic  may  occur  alone,  or  it  may 
alternate  with  or  accompany  gastric  colic. 

Symptoms. — These  are  in  most  eases  so  typical  as  to  be  easily  recog- 
nised. They  are  always  more  severe  in  delicate  and  highly  nervous  chil- 
dren. In  the  severe  attacks  there  is  contraction  of  the  features,  the  loud 
paroxysmal  cry,  subsiding  for  a  few  niomenls  and  then  beginning  with 
renewed  intensityj  drawing  up  of  the  lower  extremities,  and  in  male  in- 
fants contraction  of  the  scrotum.  With  these  symptoms  the  abdomen  is 
luually  found  tense  and  hard.  With  the  expulsion  of  the  gas,  the  symp- 
toms subside  at  once,  and  the  child  usually  falls  asleep.  In  the  most 
severe  attacks  there  may  be  considerable  prostration,  cold  extremities, 
and  perspiration.  When  the  symptoms  are  less  severe  there  is  only  con- 
tinual fretfulness,  and  the  child  can  not  sleep.  When  colic  is  habitual 
there  are  very  few  hours  in  the  twenty-four  when  the  child  seems  to  be 
entirely  comfortable.  In  nursing  infants  there  may  at  times  be  difficulty 
in  distinguishing  the  cry  of  colic  from  that  of  hunger,  as  infants  suffering 
troui  colic  will  usually  lake  food  eagerly,  and  this  is  often  followed  by 
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temporary  relief.  In  colic,  however,  the  pain  soon  returns,  and  often  is 
mnre  severe  than  before.  The  cry  of  colic  is  usually  violent  and  parox- 
ysmal ;  that  of  hunger  is  apt  to  be  prolonged  and  continuous,  and  is  not 
accoinpanit'd  by  the  other  syniptoms  nivnttonud  as  indicating  abdominal 
pain.  In  older  children  the  less  frcH]uent  causes  of  colic  mentioned  at 
the  beginning  of  this  article,  especially  appendicitis,  should  be  borne 
in  mind. 

Treatment. — When  colic  is  due  to  flatulence  of  the  intestine,  nothing 
given  by  the  mouth  hns  much  effect  in  relieving  the  symptoms.  Certainly 
food  sbouKl  not  be  given.  The  purpose  of  treatment  during  the  attack  is 
to  assist  the  child  to  get  rid  of  the  gas ;  as  this  is  usually  in  the  colon,  the 
most  efficient  means  is  by  massage  or  enemata.  At  first  an  injection  of 
four  or  tive  ounces  of  lukewarm  water  should  be  used.  If  this  is  not  suc- 
cessful, two  ounces  of  cold  water  with  half  a  teaspoonful  of  glycerin  may 
be  tried.  This  rarely  fails  to  start  peristalsis  and  expel  the  gas.  In  con- 
junction with  these  measures,  dry  heat  should  be  applied  to  the  abdomen 
by  means  of  hot  flannels  or  a  hot-water  bag.  nnd  the  feet  should  be  well 
warmed.  In  cases  of  colic  not  a.^soeiated  with  llatulence,  where  the  pain 
is  probably  the  result  of  muscular  spasm,  opium  in  some  form  is  required 
in  addition  to  heat  or  counter-irritation.  The  treatment  between  the 
attacks  and  the  treatment  of  habitual  colic  should  be  directed  toward 
the  indigestion,  upon  which  they  depend. 


CHBONIC  CONSTIPATION. 

Constipation  may  be  said  to  exist  whenever  the  stools  are  less  fre- 
quent, harder,  and  drier  than  normal.  During  the  first  six  months  in- 
fants usually  have  two  movements  a  day.  Many,  however,  have  only  one; 
but  if  this  is  normal  in  character  the  child  is  not  constipated.  In  other 
cases,  although  there  are  two  and  even  three  stools  a  day,  they  may  all  be 
small^  dn',  and  hard,  having  all  the  characters  of  constipated  stools,  and 
the  case  should  be  treated  accordingly. 

Etiology. — The  causes  of  chronic  constipation  are  many  and  far- 
reaching.  It  may  bt!  due  to  a  dinnnution  in  the  secretion  of  the  intestinal 
glands  or  of  the  liver.  The  movements  are  then  hard,  dry.  very  light- 
coloured,  and  are  associated  with  much  flatulence  and  other  signs  of 
intestinal  indigestion.  Very  often  the  principal  factor  in  constipation  is 
insufficit?nt  muscular  contraction  in  the  intestine.  The  fiecal  masses  are 
then  propelled  so  slowly  and  remain  so  long  in  the  intestine  that  the  fluid 
portion  is  absorbed,  the  residue  becoming,  in  confluence,  bo  dry  and 
hard  that  it  is  difficult  to  expel.  In  other  cases  constipation  depends 
upon  the  fact  that  there  is  insuflicient  volume  to  the  stools,  as  may  be 
the  case  when  the  food  given  leaves  ver>'  little  residue.  Constipation  may 
depend  upon  local  causes,  as,  for  example,  where  an  evacuation  of  the 
bowels  is  resisted  on  account  of  pain  from  fissure  of  the  anus  or  from 
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hsmorrboids.  Although  not  the  primary  cause,  lliis  coudition  may  be 
Bufficient  to  keep  up  the  constipation  indefinitely.  It  may,  in  rare  cases, 
be  due  to  a  congenital  condition,  such  as  a  narrowing  of  the  large  intes- 
tine at  some  point.  The  most  important  causes  of  constipation  may  be 
grouped  under  two  heads :  diet,  and  conditions  giving  rise  to  muscular 
atony. 

Diet. — In  breast-fed  infants  the  trouble  is  usually  a  lack  of  fat  and 
an  excess  of  proteids  in  the  milk.  In  those  who  are  artificially  fed  it  is 
often  because  the  fat  is  too  low,  and  sometimes  because  both  the  fat  and 
the  proteids  are  too  low,  the  stool  lacking  volume.  In  other  cases  the 
cause  of  constipation  is  indigestion,  in  still  others  the  use  of  "  sterilized  " 
milk.  During  the  second  and  third  years  the  cause  may  be  too  much 
cow's  milk,  particularly  that  which  has  been  boiled,  or  the  use  of  an  ex- 
cessive amount  of  starchy  food.  As  during  the  first  year,  tliu  trouble 
with  cow's  milk  is  that  it  contains  too  much  casein,  the  digestibility  of 
which  has  often  been  rendered  more  difficult  by  the  boiling.  In  older 
children  the  cau?e  may  be  an  excess  of  starchy  food  and  a  lack  of  aufli- 
cient  green  vegetables,  meat,  and  fruit. 

Muscular  atony. — The  most  common  cause  of  muscular  atony  is 
habit ;  in  a  large  number  of  cases  lack  of  proper  training  is  the  principal 
etiological  factor.  If  ihii  int^lination  to  liave  n  stool  is  rogitlnrly  disre- 
garded it  soon  ceases  to  be  felt.  The  ordinary  irritation  from  fsecal 
masses  produces  no  response  whatever.  The  lonper  such  a  condition 
continues  the  more  obstinate  docs  it  become.  This  is  an  important  factor 
in  nil  cases.  Another  potent  cause  of  muscular  atony  is  rickets.  In  this 
disease  the  muscular  walls  of  the  intestine  sulTcr  like  the  muscles  of  the 
extremities,  and  become  iiicapuble  of  doing  their  work.  Again,  any  form 
of  malnutrition  in  which  there  is  feeble  muscular  tone  may  cause  or 
aggravate  constipation.  It  is  often  seen  as  a  sequel  to  acute  attacks  of 
diarrhieal  diseases,  particularly  when  these  have  Iwen  prolonged.  Want 
of  sufficient  muscular  exercise  is  a  frequent  cause.  There  are  many  chil- 
dren who  rarely  suifer  from  constipation  in  summer  when  they  have 
plenty  of  out-of-door  exercise,  who  very  often  do  so  in  winter  when  such 
exercise  is  wanting.  A  loss  of  muscular  tone  is  not  an  infrequent  result 
of  the  prolonged  and  indiscriminate  use  of  purgative  drugs  or  enemata. 

Symptoms. — In  many  cases  no  symptoms  are  present  except  the  local 
ones,  iho  general  health  being  excellent  and  the  nuirition  in  no  way 
disturbed.  In  the  majority,  however,  there  are  symptoms  of  greater  or 
less  severity,  depending  somewhat  upon  the  cause  of  the  constipation. 
There  may  be  simply  flatulence  and  colicky  pains,  or  the  irritation  of 
the  hardened  faM?al  masses  may  produce  a  slight  catarrhal  intlaitimation 
of  the  sigmoid  flexure  and  the  rectum*  so  that  mucus  and  sometimes 
traces  of  blood  may  be  passed  with  the  stool.  Haemorrhoids  may  develop 
even  in  infancy,  and  frequently  the  constant  straining  leads  to  the  pro- 
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duction  of  hernia.  In  many  cases  there  are  from  time  to  time  nervous 
fiymptoms  resulting  from  the  absorption  of  various  toxic  materials  from 
the  intestine.  There  may  be  headache,  dulness,  fretfulness,  disturbed 
sleep,  and  often  associated  signs  of  intestinal  indigestion.  The  urine 
often  coutains  indican  in  excess,  and  there  may  be  slight  fever. 

BiagnoiiB. — This  includes  the  discovery  of  tlit:  cause  and  the  principal 
seat  of  tbe  constipation.  To  arrive  at  the  former  the  most  careful  and 
thorough  investigation  should  be  made  of  the  child's  diet  and  habits.  It 
is  desirable  to  deterniine  whetlier  the  seat  of  trtiublc  is  the  rectum,  the 
upper  part  of  the  colon,  or  the  small  intestine.  If  a  suppository  is  al- 
most immediately  followed  by  a  normal  stool,  one  may  be  sure  that  the 
rectum  only  is  iit  fault,  and  that  it  luieds  but  a  littK;  extra  stimulus  to 
make  it  dn  its  work.  This  is  common  in  infants  who  are  too  young  to 
make  any  voluntary  efforts.  In  such  ca^es  there  arr  nu  other  symptoms 
present.  In  others,  the  wbite  or  gray  stools,  marked  flatulence,  offensive 
breath,  and  general  irritability,  leave  no  doubt  of  the  fact  that  the  trou- 
ble is  ill  tlie  small  intestine  and  depends  upon  indigestion. 

Treatment. — This  is  always  difficult,  and  in  obstinate  cases  must  be 
continued  for  a  long  time.  The  co-operation  of  an  intelligent  mother 
or  nurse  is  absolutely  indispensable.  To  entablish  the  habit  of  regular 
stools  should  be  the  first  step,  for  without  this  regularity  nothing  can 
be  done.  Even  in  infanta  only  a  few  months  old  proper  habits  are  often 
easily  formed  if  the  child  is  put  upon  the  chamber  or  chair  invariably  at 
the  same  hour.  When  a  local  stimulus  is  required  in  addition  an  oiled 
glass  rod  or  a  glutin  suppository  may  be  inserted.  An  older  child  must 
be  taught  to  heed  the  first  impulse  to  evacuate  the  bowel.  Regular 
habits  can  hardly  l>e  formed  unless  the  same  time  each  day  is  chosen 
for  tlu?  movement.  That  to  he  preferred  is  soon  after  the  morning  meal, 
as  taking  food  into  the  stomach  usually  starts  a  peristaltic  wave  which 
is  continued  throughout  the  intestine.  With  older  children  breakfast 
should  lie  early  enough  to  allow  ample  time  for  this  duty  before  the 
other  engagements  of  the  day;  and  nurses  should  be  impressed  with 
the  importance  of  the  early  formation  of  proper  habits  on  the  part  of 
their  charges.  Stretching  the  sphincter  under  an  ana?8thetic  is  some- 
times of  great  iHmefit,  especially  where  tonic  spasm  is  present. 

Food. — With  nursing  infants  who  get  good  breast-milk  constipation 
is  rare.  Where  the  milk  is  low  in  fat  and  high  in  ])roteids,  constipation  is 
not  uncommon.  For  the  measures  by  which  such  milk  can  be  improved, 
see  chapter  on  Breast  Feeding. 

In  feeding  cow's  milk,  constipation  is  overcome  by  getting  the  exact 
proportions  of  protcids  and  fat  which  are  suited  to  the  infant.  With 
most  infants  during  the  early  weeks  from  2  to  3  per  cent  fat  and  1  per 
cent  protcids  succeed  best;  with  those  a  little  older,  from  3  to  4  per  cent 
fat  and  1  '5  per  cent  proteids.    During  the  last  half  of  the  first  year  4 
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per  cent  fat  and  from  3  to  3  per  cent  protcida  will  ho  found  sntisfartory. 
(See  Infant  Feeding.)  To  feed  an  infant  two  or  three  months  old  upon 
2  per  cent  fat  and  2  per  eent  proteids — which  is  what  is  uauall^'  ^iven 
when  cows  milk  is  simply  diluted  once  with  water — alnlo^lt  invari- 
ably produces  constipation.  With  most  infants  during  the  first  year, 
confitipation  may  he,  if  not  cured,  at  least  prevented  by  proper  milk 
modification. 

During  the  second  year,  children  who  suiTer  from  constipation  should 
have  liolh  cream  and  water  added  to  the  milk,  to  reduce  the  protcids 
without  Utwering  the  fat.  Suitwhle  proportions  can  be  obtained  by  add- 
ing two  tablespoonfuls  of  cream  to  two-thirds  of  a  glass  of  milk,  and 
filling  up  the  glass  with  water.  Very  g^rcat  improvement  may  often  be 
brought  about  by  substituting  malted  foods  for  farinaceous  foodi*.  Meat 
broth  and  beef-juice  are  quite  laxative  on  account  of  their  extractives 
and  salts.  Fruits  are  valuable  in  all  these  cases ;  but  only  the  juice  should 
be  given  until  a  child  \a  eighteen  or  twenty  niontha  old.  That  of  almost 
any  fresh  fruit  may  be  emplo3'ed.  After  two  years  pulpy  fniits  may 
}>e  given ;  baked  apple.-*,  oranges,  stewed  prunes,  and  in  summer,  fresh 
peaches,  plums,  and  pears,  may  be  given  in  small  quantities;  but  all 
fruits  with  seeds  should  be  avoided. 

For  older  children  who  are  on  a  mixed  diet  the  amount  of  starchy 
food  should  be  moderate,  oatmeal  being  j)crhaps  the  best  cereal.  Milk 
should  l)e  given  rather  sparingly,  and  even  then  may  l>e  advantageously 
modified  as  for  the  second  year.  It  is  sometimes  advisable  to  stop  milk 
altogether  and  give  only  cream,  from  four  to  six  ounces  of  which  may 
be  allowed  daily.  It  may  be  use*l  with  the  breakfast  cereal,  mixed  with 
potato  or  rice,  added  to  soups  or  broths,  and  taken  in  various  other  ways. 
All  bread  should  he  made  from  whole  wheat  or  unbolteil  flour.  Meat  and 
broth  may  be  allowed  freely,  also  green  vegetables,  one  of  which  shonhl 
l»e  given  every  day.  All  fruits  allowed  infants  may  be  ut^od,  but  in  larger 
quantities,  and  in  addition  raw  ap]>les.  Of  the  dried  fruits,  only  dates, 
prunes,  and  figs  are  admissible,  and  these  are  better  stewed  than  raw. 
Fresh  fruit  is  preferably  given  in  the  morning,  oranges  being  especially 
nseful  when  taken  on  rising. 

Either  hot  or  cold  water,  when  taken  an  hour  before  breakfast,  may  be 
of  considerable  benefit  to  older  cliildren.  The  sparkling  waters,  like 
Vichy  or  Apollinaris,  are  often  better  than  plain  water. 

Massage,  when  properly  employed,  is  useful  in  conjunction  with  other 
measures,  but  rarely  succeeds  alone.  It  should  l>e  given  for  live  or  ten 
minutes  after  retiring  and  just  before  rising.  Tlie  hand  must  \yo  warm, 
but  no  oil  used,  the  purpose  being  not  to  make  friction  upon  the  skin,  but 
lo  move  the  skin  and  abdominal  walls  upon  the  intestines.  This  should 
be  done  with  a  circular  motion,  changing  the  point  from  tijne  to  time 
until  the  whole  abdomen  has  been  thoroughly  covered.     In  addition  to 
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this  a  general  kneading  of  the  abdomen  may  be  etaploved.  Only  slight 
pressuro  should  be  made  until  the  child  becomes  accustomed  to  the  process, 
when  fpiitc  deep  pressure  will  bo  toU^rated,  The  intestinal  coils  mayoft4?n 
be  felt  contracting  under  the  hand  during  nia^sago.*  In  general  torpor 
of  the  intestines  massage  is  useful,  and  when  properly  done  may  affect  the 
smuU  as  well  as  the  large  iut4.^8tine. 

A  proper  amount  of  active  muscular  exercise  is  necessary  and  should 
be  made  a  part  of  the  treatment  in  every  case.  Yale  (New  York)  has 
Cjilled  attention  to  the  importance  of  posture  during  the  stool,  he  having 
found  that  in  many  cjisea  a  cure  was  effected  simply  by  substituting  a  low 
seat  on  a  nursery  chair  or  closet  for  the  high  one  previously  nsed.  The 
low  seat  atTorded  the  child  an  opportunity  to  strain  to  some  purpose,  while 
the  higher  one  with  the  legs  dangling,  made  this  almost  impossible. 

Supposiioriefi. — In  many  cases,  particularly  in  young  infants  who  are 
not  old  enough  to  initiate  the  muscular  effort,  a  flight  stimulus  to  the  rec- 
tum is  all  that  is  required.  The  cone  of  oiled  paper  has  a  great  reputa- 
tion in  domestic  practice  and  is  not  objectionable.  It  may  be  of  assistance 
in  estiiblisliing  tlie  habit  of  a  daily  movement  at  a  regular  time.  Soap  sup- 
positories produce  a  more  marked  irritation  ;  although  their  immediate 
effect  is  quite  satisfactory,  they  should  not  be  continued  indefinitely.  They 
are,  however,  less  objectionable  than  glycerin  suppositories.  The  laU 
ter,  for  an  immediate  effect,  are  convenient  and  usually  efficient;  but 
their  prolonged  use,  especially  in  infants,  is  likely  to  set  up  a  catarrhal 
proctitis.  The  gluten  suppositories  produce  less  irritation  and  are  conse- 
quently slower  in  their  effect,  but  they  have  not  the  disadvantages  of  the 
Boap  or  glycerin.  Medicated  suppositories  are  certainly  one  of  our  most 
efficient  measures ;  if  drugs  must  he  employed,  they  are  perhaps  open  to 
the  fewest  objections  when  used  in  this  way.  The  following  arc  the  best 
drugs  for  this  purpose,  the  doso  being  that  for  a  child  of  two  or  three 
years:  est,  nux  vomica,  gr.  ^;  cxt.  belladonmi,  gr.  ^;  ext.  hyoscyamus, 
gr.  ^ ;  sulphur,  gr.  ij ;  purified  aloes,  gr.  J  ;  aloin,  gr.  ^,  A  good  com- 
bination is  aloin,  gr.  ^  ;  ext.  belhvlonna,  gr.  i^^  ;  ext.  nux  vomica,  gr.  ^ ; 
ol.  theobrom.,  gr.  x.  In  obstinate  cases  this  may  bo  used  night  and  morn- 
ing, and  later  at  night  only.  After  some  improvement  has  occurred  the 
aloin  may  be  omitted.  Many  of  the  proprietary  suppositories  contain  the 
ingredients  mentioned,  particularly  belladonna,  the  doso  of  which  is  often 
conj?iderably  larger  than  should  be  given.  Suppositories  are  chiefly  use- 
ful when  the  trouble  is  the  rectum  and  lower  colon;  but  very  little  is 
to  be  expected  from  them  when  it  is  higher  in  the  intestine. 

Enemata. — These  should  bo  restricted  to  cases  in  which  only  temporary 
relief  is  desired.  An  injection  of  an  ounce  of  sweet  oil  may  facilitate  the 
passage  of  very  hard  and  dry  stools,  and  larger  injections  of  soap  and  water 


*  See  KarnitzkjT,  ArcUiv  fQr  Kiaderbeilkuude,  Bd.  zii,  p.  66. 
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may  be  used  to  break  up  hard  faecal  accumiilaLious.  For  immediate  effect 
an  injection  of  one  drachm  of  glycerin  in  half  an  ounce  of  water  is  perhaps 
the  most  efficient  means  at  our  command.  Cases  of  fiecul  impaction  are 
rurelr  met  with  in  cliildren.  They  are  to  be  managed  as  iu  adults,  by 
repeated  injections  of  warm  water  or  of  ox-gall,  and  sometimes  by  me- 
chanical removal.  For  continuous  use  enemata  are  not  to  be  advised,  for 
larger  and  larger  quantities  are  required  to  produce  the  effect. 

Medicinal  IreaOnenL—Thia  is  the  least  important  part  of  the  manage- 
ment of  chronic  constipation.  No  plan  is  worse  than  to  give  some  active 
purgative  every  third  or  fourth  day  and  trust  matters  to  take  care  of  them- 
selves the  rest  of  the  time.  The  most  valuable  drugs  are  those  which 
stimulate  the  muscular  walls  of  the  intestine,  such  as  cascara,  nux  vomica, 
belladonna,  and  hyoscyamus.  These  are  particularly  useful  in  atonic  con- 
stipatiou  associated  with  rickets  and  following  diarrhaW  diseases,  but  they 
are  valuable  in  all  cases.  With  most  dnxgs  the  prolonged  use  of  small 
doses  is  better  than  the  occasional  use  of  large  ones.  Calomel  is  indicated 
in  cases  attended  with  dry,  very  white  stools  and  marked  flatulence; 
one  fourth  to  one  half  grain  of  the  tablet  triturates  may  be  given  for  two 
or  three  successive  nights  in  conjunction  with  other  means.  Cascara  may 
be  used  cither  in  the  form  of  the  elixir,  dose  from  one  half  to  one  drachm, 
or  the  fluid  extract,  from  one  to  five  drops.  Rhubarb,  either  in  the  form 
of  the  syrup  or  the  mixture  of  rhubarb  and  soda,  may  be  given  occa- 
sionally, but  it  is  not  a<Iapted  to  continuous  use.  Of  salines,  phosphate 
of  soda  is  best  for  continuous  use  iu  infants.  All  the  preparations  of 
nia]t  poeaeas  slight  laxative  properties,  and  are  useful  iu  conjunction  with 
dietetic  and  other  medicinal  means;  either  Trommer's  extract  of  malt 
or  maltine  may  be  employed.  Castor  oil  should  seldom  be  given  for 
chronic  constipation.  The  frequent  use  of  small  quantities  of  olive  oil 
is  often  a  good  means  of  treatment  in  the  case  of  young  infants,  the  oil 
being  added  to  the  foo<l. 

Summary. — The  treatment  of  constipation  is  palliative  and  cnrative. 
The  palliative  measures  are  drugs,  suppositories,  injections,  and  enemata. 
Cure  is  accomplished  only  by  diet,  massage,  exercise,  and  the  formation  of 
regular  habits.  An  average  case  of  chronic  constipation  in  a  child  four 
years  old  may  bo  managed  as  follows  :  Massage  for  eight  minutes,  morning 
and  night ;  the  juice  of  half  an  orange  and  a  glass  of  Vichy  immediately 
iipon  rising;  a  breakfast  of  oatmeal  with  one  ounce  of  cream,  dried  bread 
with  butter,  an  egg,  half  a  glass  of  milk  with  cream  and  water  added ; 
a  dinner  of  soup,  one  starchy  vegetable— e.  g.,  potato  with  cream,  and 
one  green  vegetable,  beef-steak,  baked  apple  or  prunes,  dried  bread  and 
butter,  and  water  to  drink  ;  for  supper,  cream-toast,  egg,  dried  bread  and 
butter,  or  Graham  crackers,  half  a  glass  of  milk  with  cream  and  water 
added  ;  a  suppository  containing  nux  vomica  and  byoscyamus  given  at 
bedtime. 
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Hypertrophy  and  Dilatation  of  the  Colon. — It  is  probable  that  in  many 
cases  of  chronic  constipation,  especially  among  rachitic  infants,  a  couaid- 
erable  degree  of  dictation  of  the  colon  occurs.  However,  it  seems  to  be 
but  a  temporary  condition,  disappearing  by  the  third  or  fourth  year. 

There  is  another  form  of  dilatation  which  may  be  permanent;  it  is 
associated  with  a  marked  degree  of  hypertrophy  of  the  muscular  walls  of 
the  colon.  The  reported  cases  thus  far  are  few  in  number,  but  have  been 
observed  both  in  infanta  (Hirschsprung,*  Myaf)  and  in  older  children 
(Osier,  Hughes  J).  The  prominent  symptoms  are  two:  obstinate  con- 
Btipation,  which  in  most  of  the  cases  has  continued  from  early  infancy, 
and  is  sometimes  so  severe  that  the  patients  have  gone  for  two  weeka 
without  a  movement  of  the  bowels;  and  distention  of  the  abdomen,  which 
may  be  extreme,  but  which  may  disappear  and  the  abdomen  become  per- 
fectly flat  after  the  faeces  and  flatus  have  been  discharged.  There  ia  usu- 
ally emaciation,  and  from  time  to  time  there  may  be  diarrhoea.  Death 
may  occur  in  infancy,  or  the  patients  may  live  to  adult  life. 

In  the  cases  which  have  come  to  autopsy  there  has  been  found  an 
enormous  dilatation  of  the  large  intestine,  chiefly  of  the  transverse  colon 
and  the  sigmoid  flexure.  In  one  case  (Hnghea*),  in  a  boy  of  three  years, 
the  colon  was  four  inches  in  diameter,  and  held  fourteen  pints  of  water. 
In  none  of  the  cases  was  there  stricture  at  any  point.  The  mucous  mem- 
brane has  invariably  been  found  ulcerated,  this  clearly  being  a  secondary 
process.  The  muscular  walla  have  been  greatly  hypertrophied.  The  con- 
dition is  without  doubt  a  congenital  one.  Treatment  is  palliative  only. 
In  some  of  the  cases  the  condition  seems  to  have  been  aggravated  by  the 
use  of  large  enemata. 

INTUSSUSCEPTION. 

Intussusception  consists  in  the  invagination  of  one  portion  of  the 
intestine  into  another.  It  occurs  most  frequently  in  infancy,  being  at 
this  age  the  moat  common  cause  of  acute  intestinal  obstruction.  The 
accident  is  not  a  common  one,  but  the  life  of  the  patient  generally  depends 
upon  its  prompt  recognition. 

Varieties. — Usually  the  upper  part  of  the  intestine  is  invaginated  into 
the  lower,  although  the  reverse  is  occasionally  seen.  Intussusceptions  may 
occur  at  any  jwint  in  the  intestinal  tract.  Those  of  the  small  intestine 
are  called  *w/<!riV ;  those  of  the  colon,  colic ;  and  those  occurring  at  the 
Ueo-cDDcal  valve,  iko-cacal  (Fig.  76).  Of  90  cases  under  ten  years  of  age, 
in  which  the  variety  was  determined  by  autopsy  or  operation,  76  were 
ileo-csecal,  9  colic,  and  6  enteric.     In  the  ileo-ceecal  form  a  few  inches 

*  Hirschspning,  Jahrbuch  fQr  Kinderfa..  Bd.  xxvii,  p.  t. 

f  Mya,  Rerue  Mensuelle  des  Maladies  de  I'Enfance,  vol.  xii,  p.  088. 

I  Otler,  Archivee  of  Pediatrios,  vol  xi,  p.  112. 
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of  the  ileum  pass  through  tho  ileo-raecnl  vfilve,  nnd  then  invaginatioTi  of 
the  colon  occurs.  Cases  in  which  the  ileum  jiasses  through  the  valve,  but 
without  invagination  of  the  colon,  are  sometimes  classed  separately  as  an 
Ueo-colic  variety. 

Intussusceptions  of  the  dying,  as  they  have  l>cen  called.,  are  met  with 
in  my  exj>erienee  in  about  L'ight  per  cent  of  all  autopsies  niiidc  upon  in- 
fants; they  are  not  often  found  in  chiUlren  over  two  years  of  agn.  They 
are  descending,  enteric,  easily  reducible,  and  multiple — usually  from 
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Via.  78. — Ufto-eiMil  intnuosceptlon. 


A  flpcciiDeii  removed  from  &  child  In  the  New  York 
Infjuit  Asylum. 


eight  to  twelve  invaginations  being  present.  They  are  more  frequently 
in  the  jejunum  than  in  the  ileum.  They  usually  involve  but  two  or  three 
inches  of  the  intestine,  but  may  include  ten  or  twelve  inches.  They  are 
found  in  autopsies  upon  patients  dying  of  all  varieties  of  disease,  and 
are  probably  produced  in  tlie  death  agony.  These  intussusceptions  are 
without  symptoms,  and  are  of  no  clinical  importance. 

Etiology. — Of  358  collected  cases  under  ten  years,  the  following  are 
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the  ages  reported:  under  four  months,  2S  cases;  from  foar  lo  six 
months,  113;  seven  to  nine  months,  71  ;  ten  to  twelve  monUis,  18;  one 
to  two  years,  32 ;  two  to  ten  years,  96.  Three  fonrths  of  the  caaei 
which  occur  in  childhood  are,  therefore,  in  the  first  two  years,  and  one 
half  of  them  between  the  fourth  and  ninth  months.  The  greater  fre- 
quency in  infancy  is  attributed  to  tlie  thinness  of  the  intestinal  walls,  the 
greater  mobility  of  the  csecum  and  ascending  colon,  and  the  preseaoe 
of  other  intestinal  derangements  at  this  age. 

Males  are  more  often  affected  than  females.  Of  268  cases  in  which 
the  sex  wag  mentioned,  there  were  174  males  and  94  females.  For  this 
fact  there  is  no  explanation.  The  exciting  causes  of  au  attack  are  ex- 
tremely obscnre.  The  great  majority  of  cases  occur  in  children  who  were 
apparently  in  perfect  health.  Some  previous  intestinal  disorder  was  pres- 
ent in  abont  three  per  cent  of  the  cases  I  have  collected — diarrhoea,  dysen- 
tery, colic,  chronic  indigestion,  and  constipation,  all  being  mentioned.  In 
foar  caaes  the  intussusception  was  ascribed  to  injury  of  the  abdomen. 
The  aiisoeiation  with  the  general  diseases  is  too  infreqnent  to  be  of  any 
importance. 

Lesions. — Xothnagel's  vivisection  experiments  ♦  have  shown  conclu- 
sively that  inlusiijusceptions  are  forme<l  by  the  irregular  action  of  the 

mu:*cular  walU  of  tlie  intestine.  They 

^^ can  he  produced  or  released  at  will 

y by   varying   the  applii^ttion  of  the 

electrical  curreut.  In  the  artificial 
intu88U8cepti<>n  there  is  first  a  con- 
traction  of  a  certain  part  of  the  intestine,  and  if  this  ccnacs  abruptly  the 
normal  gut  below  this  point  turns  upward  iind  ftilds  over  upon  the  con- 
tracted portion,  thus  forming  a  minute  intustiUHceptiou  (Fig.  77,  A). 
Whtin  onco  l>eg»m,  the  intussusception  increases  solely  at  the  oxjtense  of 
the  external  layer  (Fig.  77,  B).     Thus,  while  the  apex  of  the  tumour  D 


Fio.  77,  A. 
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Fia.  77,  B.— Mechuiism  of  Intumuwoptioa.    (Treveft.) 


remains  unchanged,  the  part  of  the  slieath  al  A  patisc-p  to  B  and  then  to 
C,  m  that  the  lower  part  of  the  intestine  is  drawn  over  the  upper,  rather 
tlian  the  upper  crowded  into  tlie  lower.  The  meolianism  of  the  invagina- 
tion was  apparently  the  same  when  a  part  of  the  intestine  was  first  para- 


*  neitr&ge  zur  Physfologie  and  Patbologie  des  Daring  Berliu,  1884.  A  full  abstract 
is  to  itc  found  in  Trerea's  Intestinal  Ot}struction,  London,  1884,  lo  which  I  am  indebted 
for  tnany  [>oints  in  this  article. 
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U'zed  by  crushing,  as  in  the  cases  in  which  a  spasm  of  the  intestine  was 
first  produced. 

There  is  no  doubt  that  pathological  intussusceptions  are  produced  in 
the  same  way  as  in  these  experiments.  As  the  inragination  takes  place, 
the  mesentery  is  drawn  in  with  the  bowel,  and  always  lies  between  the 
sheath  and  the  inner  layer.  To  allow  Intussnsception  to  occur,  the  mes- 
entery must  be  unduly  long,  stretched,  or  lacerated.  It3  attachment  to 
the  spine  causes  the  intossusception  to  describe  an  arc  of  a  circle,  the  con- 
cavity of  which  is  always  toward  the  spine.  It  also  causes  a  puckering 
of  the  tumour.  Invagination  does  not  necessarily  produce  either  obstruc- 
tion or  strangulation,  but  usually  both  are  present,  and  are  the  chief 
causes  of  the  symptoms.  Traction  upon  the  mesentery  leads  to  obstruc- 
tion iu  its  vessels,  causing  congestion,  oedema,  hemorrhages,  and  even 
gangrene.  Obstruction  is  chiefly  due  to  swelling.  It  may  be  due  to 
dragging  of  the  mesentery,  which  brings  the  apex  of  the  tumour  against 
the  side  of  the  gut,  or  to  bending  of  the.intussusception. 

The  great  cause  of  irreducibility  in  the  first  two  or  three  days  is  swell- 
ing. I  have  several  times  seen  at  autopsy  or  operation  the  intussuscep- 
tion easily  reduced,  except  the  last  two  or  three  inches  of  the  caecum  or 
ileum,  which  was  swollen  to  the  thickness  of  from  a  fourth  to  half  an 
inch.  Adhesions  may  prevent  reduction,  but  rai'ely  before  the  fourth  day; 
they  are  often  absent  as  late  as  the  sixth  or  seventh  day.  They  arc  usually 
between  the  internal  and  middle  layers  of  the  intussusceptum,  and  are  due 
to  local  peritonitis.  In  chronic  cases,  however,  they  form  the  principal 
obstacle  to  reduction.  Other  causes  of  irreducibility  are  twisting  of  the 
tumonr  and  pinching  of  the  prolapsed  intestine,  especially  of  the  ileum 
by  the  ilco-circjil  valve. 

Gangrene  and  sloughing  of  the  gangrenous  portion  of  the  intestine 
occur  much  more  often  in  acute  than  in  chronic  cases.  Portions  of 
intestine  were  passed  per  anum  in  24  of  362  cases  under  ten  years,  or 
about  six  per  cent;  but  only  two  of  these  were  in  infants.  Toward  the 
end  of  the  second  week  is  the  time  when  the  separation  of  the  sloughs  is 
to  be  looked  for.  The  amount  of  intestine  discharged,  varies  from  a  few 
inches  to  several  feet  Two  cases  are  on  record  in  which  the  entire  colon 
was  passed,  the  patients  recovering,  but  dying  several  months  later  from 
other  causes.  At  the  autopsies  the  ilenro  was  found  attached  to  the  lower 
part  of  the  rectum  just  above  the  anus.  In  acnte  cases  gangrene  ocean 
about  the  upper  end  of  the  tumour,  and  the  intestine  usually  comes  away 
in  one  large  mass.  In  chronic  cases  shreds  of  intestine  may  be  discharged 
for  several  weeks. 

Symptoms. — The  clinical  picture  of  a  case  of  iuLussusception  is  a 

striking  one,  nnd  when  acute  the  symptoms  are  so  uniform  that,  once 

feen,   it   can   strarcely    be   overlooked    a   second    time.     The    patient, 

VBually  between  six  and  twelve  months  of  age,  is  taken  suddenly  ill 
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with  severe  pain  and  vomiting;  the  pain  recurring  paroxysmally  every 
few  minutes,  and  the  vomiting  being  first  of  the  contents  of  the  stom- 
ach, and  afterward  biliona.  There  may  be  one  or  two  loose  fa^cai  stools, 
then  only  bloixi  or  blood  and  mucus  are  passed  without  any  admiiture  of 
faeces.  The  general  symptoms  are  those  of  great  prostration,  or  eveu  col- 
lapse— pallor,  feeble  pulse,  apathy,  and  normal  or  subnormal  tempera- 
ture. The  abdomen  is  relaxed.  A  tumour  is  present  in  the  left  iliac 
fossa,  or  it  is  fett  per  rectum.  Later  there  is  tympanites ;  the  vomiting  and 
pain  continue;  there  is  a  steady  iucrease  in  the  prostration,  and  toward 
the  end  a  rapidly  rising  temperature,  which  may  rench  105°  or  106°  F. 
before  death  occurs  from  collapse.  If  the  symptoms  continue  longer  the 
signs  of  peritonitis  are  adde<l.  In  subacute  cases  the  onset  is  less  abrupt, 
and  pain,  vomiting,  and  constipation  less  constant  and  loss  severe;  bat 
the  same  symptoms  are  present.  In  chronic  cases  the  onset  is  with  vague, 
indefinite  intestinal  symptoms;  pain,  vomiting  and  bloody  discharges  are 
usually  wanting;  there  are  prog-resaive  wasting  and  more  or  less  diar- 
rhorn,  but  only  the  presence  of  the  tumour  leads  to  the  recognition  of 
the  cftuditinn. 

Onset. — Of  193  cases  under  ten  years  in  which  data  upon  this  point 
could  be  obtained,  the  onset  was  sudden  in  181  and  gradual  in  12  cases. 
By  far  the  most  frequent  symptoms  of  onset  are  pain  aud  vomiliug.  In 
a  smaller  number  of  cases  the  initial  symptom  is  diarrho3a  or  a  discharge 
of  blood  and  mucus. 

Pain. — This  is  rarely  continnons,  but  is  intermittent,  recurring  in 
paroxysms  like  those  of  ordinary  colic,  but  of  great  severity.  No  pain  in 
infancy  is  to  be  compared  with  it.  The  child  often  shrieks  so  as  to  be  heard 
all  over  the  house.  Pain  is  a  prominent  symptom  in  over  three  fourths 
of  the  cases,  and  is  very  rarely  absent.  It  is  generally  more  marked  for 
the  first  two  days,  but  may  continue  throughout  the  atta^^k.  In  a  few 
cases  the  pain  is  localized,  being  usually  referred  to  the  region  of  the  um- 
bilicus. 

Vomititig  is  more  marked  at  the  onset,  but  may  continue  throughout 
the  attack.  Like  pain,  it  is  more  frequent  in  the  acute  cases.  It  is  due 
to  intestinal  obstruction.  Vomiting  is  present  in  fully  four  fifths  of  all 
cases.  Usually  it  is  persistent  and  uncontrollable;  it  is  often  projectile. 
If  food  is  given,  vomiting  often  occurs  as  soon  as  it  reaches  the  stomach. 
Stercoraceous  vomiting  occurs  in  about  fifteen  per  cent  of  the  cases  in 
children  under  ten  years,  but  is  not  common  in  infancy.  It  is  rarely  pres- 
ent before  the  third  or  fourth  day.  Although  a  bad  sign,  it  is  not  by 
any  means  a  fatal  one,  as  nearly  one  half  the  cases  in  which  it  has  been 
noted  have  recovered  ;  it  is  to  be  regarded  as  indicating  complete  intes- 
tinal obstruction  rather  than  strangulation. 

7^rwo»r.  — This  is  one  of  the  most  important  symptoms  for  diagnosis 
because  of  its  frequency  aud  its  peculiar  character.     It  is  present  early  in 
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the  disease,  often  in  a  tew  hours  after  the  initial  symptoms.  The  follow- 
ing table  shows  the  frequency  with  which  a  tumour  was  present  in  the 
different  varieties,  and  the  position  which  it  occupied  in  each.  The  an- 
atomical variety  was  determined  either  by  autopsy  or  operation. 

The  Relation  between  the  Tumour  and  the  Different  Varieties  of  Intussus- 
ception in  188  Cases  under  Ten  Years. 
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8 

1 
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13 
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No  tumour  felt 

26 

Tamour  was  thus  made  out  during  life  in  eighty-six  per  cent  of  the 
cues;  and  in  tho  great  majority  of  these  it  was  discovered  at  the  first 
careful  exarnination. 

It  will  be  noted  that  in  one  half  of  the  cases  the  tumour  was  either 
felt  in  the  rectum  or  protruded  from  the  anus,  and  that  in  over  two  thirds 
it  had  advanced  as  far  as  the  descending  colon  or  beyond.  The  tumour 
may  reach  the  rectum  in  a  surprisingly  short  time,  even  wlien  the  invagi- 
nation begins  at  the  iloo-ca;cal  valve.  In  one  of  my  own  cases  it  was  felt 
in  the  rectum  in  less  than  twelve  hours  from  the  onset.  The  usual  de- 
scription, "sausage-shapefl,"  is  accurate  when  the  invagination  is  large,  the 
tamour  then  being  from  four  to  six  inches  long  and  about  an  inch  and  a 
half  in  diameter.     It  is  often  curved. 

During  manipulation,  or  during  an  attack  of  pain,  the  tumour  may  be- 
come more  prominent  and  may  be  distinctly  erectile.  To  the  touch  the 
rectal  tumour  closely  resembles  the  os  nteri,  the  central  opening  being  the 
apex  of  the  intussusception.  When  protruding  from  the  body,  the  tu- 
mour is  rarely  more  than  two  inches  long.  It  is  usually  of  a  deep  purplish 
colour,  and  may  be  gangrenous.  It  has  been  mistaken  for  prolapsus  ani, 
polTpns,  and  even  hemorrhoids.  In  a  case  which  came  subsequently 
under  my  observation,  the  tumour  was  discovered  by  the  mother  before 
the  physician  had  suspected  the  condition. 

Condition  of  ike  bo weis,— Bloody  stools  are  a  very  constant  symptom. 
Of  186  cues  under  ten  years  La  which  this  condition  of  the  bowels  wai 
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noted,  blood  in  the  stools  was  present  in  seveuty-sii  per  cent.  There  are 
very  often  two  or  three  thin,  diarrhceol  movements,  and  then  only  blood 
and  mucus  are  passed  with  no  trace  of  faeces  and  with  no  fsecal  odour. 
The  amount  of  blood  varies  from  a  quantity  sufficient  to  stain  the  mucus 
to  an  ounce  of  semiflnid  blood.  It  rarely  occurs  without  some  mncas. 
Sncb  discharges  frequently  follow  attacks  of  severe  colicky  pain,  and  may 
occur  several  times  in  an  hour.  They  may  continue,  or  after  a  day  or  two 
they  may  be  succeeded  by  absolute  stoppage.  Diarrhcoa  throughout  the 
attack  is  rare  in  children,  particularly  so  in  infants.  It  belongs  generally 
to  chronic  cases.  Constipation  is  complete  in  most  of  the  acute  casea, 
neither  goa  nor  fceces  being  passed  ;  a  fact  which  the  discharge  of  blood 
and  mucus  may  lead  one  to  overlook. 

Tenesmus  is  very  common  if  the  tumour  is  rectal.  Relaxation  of  the 
sphincter  is  met  with  in  a  considerable  proportion  of  the  cases  when  the 
tumour  is  in  the  sigmoid  flexure,  or  rectum. 

During  the  first  twenty-four  or  forty-eight  hours  the  abdominal  walls 
are  soft  and  relaxed,  and  may  even  be  retracted.  Usually  there  is  then 
little  resistance  to  abdominal  palpation.  After  the  second  or  third  day 
there  is  usually  tympanites;  but  tliis  does  not  necessarily  mean  that 
peritonitis  exists.  Localized  tenderness  is  a  symptom  of  some  impor- 
tance when  a  tumour  is  absent.  Scanty  urine  has  been  noted  in  a  few 
cases,  but  is  of  no  special  value  in  showing  the  seat  of  obstruction. 

In  the  acute  cases  the  gt^iurral  symptovi9  are  very  striking.  They  are 
the  ordinary  ones  of  severe  shock— marked  prostration,  pallor  with  an 
anxious  expression  of  the  face,  general  muscular  relaxation,  cold  extrem- 
ities, cold  perspiration,  and  often  a  subuormal  temperature.  Early  tliere 
is  marked  restlessness,  and  even  convulsions  may  occur.  Later  there  are 
apathy,  dulnesB,  and  semi-stupor.  The  temperature  during  the  first  twenty- 
fonr  hours  is  usually  not  elevated,  and  is  frequently  subnormal.  Toward 
the  close  of  the  disease  it  rises  rapidly  to  103**,  104*  F.,  or  even  higher, 
quite  independently  of  peritonitis.  A  rapidly  rising  temperature  is  always 
a  bad  symptom,  and  usually  betokens  death  within  twenty-four  hours. 
Wasting  is  seen  in  the  chronic  cases,  and  may  be  quite  rapid. 

Course,  Duration  and  Termination. — Of  198  cases  under  ten  yeara,  155 
were  classed  as  acute,  la.sting  less  than  seven  days;  33  as  subacute,  last- 
ing from  one  to  four  weeks ;  10  were  chronic,  lasting  over  four  weeks. 
Nearly  all  the  cases  occurring  in  infancy  are  acute.  The  duration  of  the 
disease  in  02  fatal  cases  was  as  follows:  less  than  twenty-four  hours,  2 
cases ;  two  to  four  days,  44  cases ;  ^^q  to  seven  days,  22  cases ;  one  to  two 
weeks,  18  cases;  two  to  three  weeks,  6  cases.  Thus  one  half  the  casea 
died  upon  the  third,  fourth,  or  fifth  day.  Of  57  cases  terminating  in 
recovery,  6G  per  cent  were  reduced  in  the  first  or  second  day.  (See  table, 
page  430.) 

Spontaneous  reduction  is,  without  doubt,  possible  in  Intuasasoeptiozu 
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Treres  and  others  are  of  the  opinion  that  this  happens  much  more  fre- 
quently than  is  generally  supposed,  and  that  many  cases  of  severe  colic  are 
really  cases  of  slight  intussusception.  There  are  seen  in  both  conditions 
the  tendency  to  vomit,  the  paroxysmal  pain,  the  constitutional  depression, 
and  often  the  sudden  cessation  of  the  symptoms,  especially  under  the 
influence  of  opium ;  but  to  make  a  positive  diagnosis  of  invagination  in 
such  caaes  is  impossible.  Intussusception  may  be  cured  spontaneously  by 
sloughing  of  the  iuvugiuatt;d  part,  the  continuity  of  the  intestine  being 
preserved  by  adhesions.  Such  a  result  is  rare  at  all  ages,  and  is  almost 
never  seen  in  infancy.  Even  thougli  recovery  from  the  attack  takes  place, 
complete  restoration  to  health  is  very  rare. 

The  most  frequent  cause  of  death  in  acute  cases  is  shock.  Peritonitis 
is  not  found  at  autopsy  or  operation  so  often  as  might  bu  expected.  In 
68  autopsies,  it  was  soon  but  twenty  times,  and  in  seven  of  these  it  was 
limited  to  the  intussusception.  In  but  7  cases  was  there  perforation.  In 
chronic  ca^es  death  is  usually  from  exhaustion  or  complications. 

Diagnosis. — This  nsnally  presents  no  difficulty  in  acute  caaes  provided 
the  physician  has  the  condition  in  mind.  The  great  majority  of  such 
caaes  present  nearly  all  the  classical  symptoms — viz.,  sudden  onset,  re- 
curring colicky  pains,  frequent  vomiting,  bloody  and  mucous  stools 
without  fffical  matter,  general  prostration  or  collapse,  and  low  tempera- 
ture. The  records  show  that  the  most  common  error  is  to  regard  the  case 
for  the  first  few  days  as  one  of  gastro-enteritis  or  ileo-colitis,  the  physi- 
cian's attention  being  engrossed  by  the  vomiting  and  bloody  stools.  Given 
the  other  usual  symptoms,  the  presence  of  the  characteristic  tumour  is 
conclusive  evidence  of  intussusception.  Unleas  the  patient  is  very  much 
relaxed,  a  satisfactory  examination  is  possible  only  under  full  autesthesia. 
In  any  case  of  arute  obstruction  in  infants,  intussusception  should  first  be 
considered.  Chronic  cases  present  no  diagnostic  symptoms  except  the 
tumour.  In  both  acute  and  chronic  cases  tbe  rectal  examination  is  most 
important  for  diagnosis,  and  often  settles  the  question  at  once. 

PrognoBU. — The  prognosis  of  intussusception  depends  upon  the  age  of 
the  patient,  upon  the  variety  of  the  disease — whether  acute,  subacute,  or 
chronic — and  upon  the  time  when  proper  treatment  is  begun. 

There  were  collected  by  Pilz*  in  1870,  94  cases  nnder  one  year,  the 
mortality  being  84  per  cent  Of  135  cases  of  the  same  age  reported  be- 
tween 1870  and  1891  the  mortality  was  59  per  cent  In  Pilz^s  table,  of  61 
cases  between  one  and  ten  years  of  age,  the  mortality  was  68  per  cent ; 
while  of  82  cases  between  one  and  ten  years  of  age,  from  1873  to  1891, 
the  mortality  was  but  46  per  cent.  Formerly  recovery  was  rare,  except 
in  cases  of  sloughing;  but  with  earlier  diagnosis  and  a  better  under- 
standing of  the  proper  methods  of  treatment,  the  mortality  has  been  very 
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much  reduced.    Combining  the  figures  of  Pilz  with  my  own,  there  are 
362  cases  with  231  deaths,  or  63  '5  per  cent. 

Gibson  (New  York)  in  1900  collected  187  operations  for  intussus- 
ception, with  a  general  mortality  of  51  per  cent;  in  126  cases,  in  which 
the  tumour  was  reducible,  it  was  but  36  per  cent;  in  61,  in  which  it 
was  irreducible  or  gangrenous,  it  was  80  per  cent.  The  table  gives  the 
mortality  in  relation  to  time  of  operation: 


TlMK  DP  Ol-UUTIOff. 

>; timber  of 
operatio&a. 

Number 
reducible. 

MurtAUty. 
Feroeni. 

Firal      (Ihj 

85 
86 

33 

15 

33 

30 

20 

« 

37 

Second    "      

39 

Third      "    

61 

Fourth    "    

67 

Fifth       "    

78 

Sixth      "    

75 

After  the  second  day  the  chances  of  success  are  greatly  reduced. 

Treatment. — One  should  firet  attempt  reduction  by  inEation  or  injec- 
tions with  the  assistance  of  taxis,  and,  this  failing,  resort  early  to 
laparotomy. 

Inflation  should  always  be  done  under  an  anesthetic,  unless  there  is 
extreme  relaxation.  Occasional  inversion  of  the  child  may  be  practised, 
to  get  the  assistance  of  traction  of  the  intestine  above  upon  the  seat  of 
invagination.  An  ordinary  hand  bellows  with  a  catheter  attached  is  the 
best  apparatus;  air  should  be  injected  very  slowly,  and  prevented  from 
escaping  by  pressing  the  buttocks  tightly  together.  The  best  gtnde  to  the 
amount  introduced  is  the  tension  of  the  abdominal  walls.  A  thorough 
trial  of  this  method  should  not  occupy  more  than  fifteen  or  twenty 
minutes. 

Heduction  is  sometimes  indicated  by  rumbling  sounds,  and  by  the 
abdomen  resuming  its  normal  contour  because  the  whole  of  the  colon  is 
filled,  in  place  of  the  unequal  distention  before  present.  In  some  cases 
a  gush  of  fluid  fajces  has  followed  disinva^ination.  Not  infrequently  all 
such  decisive  symptoms  are  absent,  and  the  physician  may  be  in  doubt 
whetlier  or  not  reduction  has  taken  place.  The  air  is  allowed  to  escape 
and  the  abdomen  examined  while  the  patient  is  still  under  chloroform. 
The  right  iliac  fossa  should  be  examined  with  the  greatest  care,  as  it 
often  happens  that  all  the  tumour  except  the  last  few  inches  has  been 
reduced.  The  question  of  reduction  must  be  frequently  decided  by  the 
general  symptoms.  If  vomiting  continues,  if  no  gas  or  f^Tces  pass  the 
bowels,  if  there  is  no  improvement  in  the  pulse  or  the  general  condition, 
and,  besides,  if  the  temperature  rises,  it  is  almost  certain  that  reduction 
has  not  been  effeotetl.  In  a  ver}'  aputc  case  a  few  hours'  delay  may  turn 
tlie  scales  against  the  patient.     Tlie  abdomen  should  be  opened  if  the 
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Id  is  strong  enough  to  bear  the  operafiou.  Even  in  cases  not  ao  acute, 
it  is  not  admissible  to  postpone  operation  more  than  a  few  hours,  since 
all  delay  adds  to  the  diiBcultj  of  reduction  and  diminishes  the  chances 
of  succeaa. 

Injections  of  fluids. — A  saline  solution  may  be  used,  milk  and  water, 
or  thin  gruel.  The  temperature  should  be  from  100"  to  105°  F.  for  the 
relaxing  effect.  The  liuid  is  placed  in  a  fountain  syringe  suspended  four 
or  ^ye  feet  above  the  patient's  bed.  The  injections  should  be  made 
through  a  catheter,  the  escape  of  the  fluid  being  prevented  as  in  inflation. 
From  time  to  time  the  patient  should  be  inverted.  It  may  be  desirable 
to  increase  the  pressure  by  rnising  the  syringe  to  the  height  of  five  or  six 
feet,  but  more  is  rarely  advisable.  After  from  ten  to  twenty  minutes 
the  water  is  allowed  to  escape  and  the  abdomen  exarnmed. 

The  choice  between  inflation  and  injection  depends  somewhat  upon 
individual  experience.  The  danger  of  rupturing  the  intestine  belongs 
alike  to  both ;  but  that  it  is  not  likely  to  occur  with  either  is  concluaively 
shown  by  the  fact  that  in  a  series  of  325  collected  cases,  all  in  children,  and 
including  nearly  all  those  reported  between  1870  and  1891,  this  accident 
has  been  recorded  only  once.  In  rare  cases  the  symptoms  may  continue 
after  reduction.  Pick  records  such  a  case  in  which  laparotomy  was  done 
with  the  belief  that  reduction  had  not  been  effected.  No  intussusception 
was  found,  and  the  continuance  of  the  symptoms  was  attributed  to  intes- 
tinal paralysis. 

After  reduction  the  patient  should  be  kept  absolutely  quiet  and  mod- 
erately under  the  influence  of  opium  for  two  or  three  days.  The  diet 
should  be  very  light.  Cathartics  especially  should  be  avoided  for  several 
days. 

Recurrence  of  the  invagination  is  not  uncommon.  It  was  noted  in 
13,  or  about  six  per  cent,  of  my  collected  cases  under  ten  years;  of  this 
number  nine  recovered  and  four  died.  Recurrence  is  more  likely  to 
happen  in  the  first  twenty-four  hours  after  reduction ;  this  was  the  time 
in  nine  of  the  thirteen  cases.  It  may,  however,  be  as  late  as  a  month, 
rarely  later.  In  one  half  the  cases  there  was  but  a  single  recurrence,  but 
three,  four,  and  even  six  recurrences  in  the  course  of  a  few  weeks  have 
been  seen.  Ludwig  reports  a  case  in  an  infant  eight  months  old  in  whom 
twenty-two  recurrences  were  seen  in  one  month.  This  was  of  the  colic 
variety  ;  it  could  hardly  happen  in  any  other  form. 

Laparotomy  is  indicated  as  soon  as  a  thorough  trial  of  reduction  by 
inflation  or  injection  has  been  made  without  success.  In  the  very  acute 
cases  the  operation  should  not  be  delayed  an  hour  after  such  failure  is 
evident.  Needless  delays  have  caused  death  in  many  instances.  The 
operation  should  not  be  looked  upon  as  a  last  resort  in  hopeless  cases,  but 
as  a  measure  M'hich,  if  employed  reasonably  early,  offers  a  fair  prospect 
oi  BQCcess  where  disinvagination  can  not  be  accomplished  by  any  other 
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means.  All  statistics  show  that  the  result  depends  more  npoa  the  time 
whea  the  operation  is  done  than  upon  any  other  single  factt>r.  With 
enrlier  dia^uot;is  and  more  prompt  resort  to  o|K*ration  in  case  of  failure 
nf  reduction  by  mechanical  means,  the  mortality  from  intussusception 
has  during  the  past  ten  years  been  steadily  falling.  A  large  proportioD 
of  Ihe  infjints  who  suffer  from  this  accident  may  be  saved  if  they  receive 
proper  treatment  in  Beasoa. 


CHAPTEB   X. 

DISEASES  OF  THE  J^'TESTINES.-{Cont%nued,) 

APPENDICITIS. 

Thb  terms  typhlitis,  perttyphlitist  and  pcriiyphlilic  abscess  were  for- 
merly much  used  to  denote  certain  forms  of  indammation  occurring  in 
the  right  iliac  fossa.  Of  late  these  terras  are  but  little  employed,  as  it 
has  been  shown  that  tliese  conditions  are  almost  invariably  due  to  disease 
of  the  vermiform  appendix.  The  existence  of  typhlitis  as  a  separate  and 
independent  disease  is  exceedingly  rare,  if  indeed  it  ever  occurs  except  as 
a  result  of  faical  impaction. 

Etiology. — The  predominance  of  the  male  sex  holds  even  in  child- 
hood. Of  101  cases  under  fifteen  years,  72  were  males  and  29  were 
females.  Ap|)endicitis  is  exceedingly  rare  in  infancy,  the  condition  hav- 
ing never  once  been  found  in  about  2,000  autopsies,  nearly  all  upon  chil- 
dren under  two  years  old,  in  three  institutions  with  which  I  liavc  been 
connected.  It  does,  however,  occasionally  occur  even  in  very  young  in- 
fants. The  youngest  cases  that  have  come  under  my  observation  were 
infants  of  nine  and  fourteen  months  rc8i>ectively.  Goyen's  case  was  in 
an  infant  only  six  weeks  old;  Shaw's,  seven  weeks;  Demme^e,  Beven 
weeks ;  and  Savage's,  nine  weeks  old. 

Appendicitis  is  rather  more  frequent  in  children  who  hnve  suffered 
from  digestive  disturbances,  particularly  chronic  constipation,  than  in 
others.  Regarding  the  exciting  cause  of  an  attack  but  little  is  yet  defi- 
nitely known.  In  only  a  very  small  proportion  of  the  cases  is  a  foreign 
body  discovered  in  the  appendix.  In  one  of  my  own  a  pin  was  found,  and 
a  number  of  similar  cases  are  on  record.  There  is,  however,  almost  in- 
variably a  fa?cal  concretion  which  is  moulded  into  the  shape  of  a  foreign 
body,  and  formerly  often  regarded  as  such.  This  probably  has  some  rela- 
tion to  the  attack  by  causing  disturbances  of  circulation  and  increasing 
the  chances  of  infection.  The  bacteria  most  frequently  found  in  abscesses 
from  appendicitis  are  streptococci  usually  associated  with  colon  bacilli. 

Le«ion».^llie  position  of  the  appendix  is  extremely  variable.  It 
may  be  found  low  in  the  pelvis^  as  high  as  the  liver,  in  front  of  the 
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kidney,  and  sometimes  near  the  umbilicus.  This  anatomical  pecoliaritjr 
accounts  for  the  variation  seen  in  the  situation  of  the  abeoefises  due  to 
appendicitis.  Inflammatiun  of  the  appendix  may  be  acute  catarrhal, 
aupparative,  or  gangrenous,  and  it  may  be  recurrent  or  chronic. 

Catarrhal  appendiciiuf, — In  this  form  there  is  an  inflammation  of  the 
mucous  membrane  with  swelling  of  the  follicles  and  infiltration  of  the 
mucosa  with  round  cells;  the  process  may  extend  to  the  muscular 
and  possibly  also  to  the  serous  coat.  As  a  result,  the  appendix  is  thick- 
ened and  stiffer  than  normal.  It  may  become  distended  with  mucus  or 
muco-pus  to  the  nize  of  the  thumb  or  even  larger.  The  inllammation 
sometimes  results  in  the  formation  of  superEcial  ulcers  involving  the 
mucous  membrane.  Catarrhal  appendicitis  may  subside  without  any 
serious  consequences,  and  complete  recovery  follow.  In  most  cases, 
however,  some  changes  remain;  there  may  be  adhesions;  the  lumen 
may  he  constricted  at  any  point;  and  sometimes  communication 
with  the  caxum  may  be  shut  off  entirely.  Catarrhal  appendicitis  may 
be  followed  by  a  chronic  form  of  inflammation  or  by  the  suppurative 
form. 

Suppurative  appendicitis. — This  may  follow  one  or  more  attacks  of 
the  catarrhal  form,  or  the  inflammation  may  be  of  the  suppurative  type 
from  the  beginning.  In  this  variety  the  inflammation  of  the  mucosa  is 
much  more  extensive;  the  infiltration  of  the  muscular  layer  is  more 
marked,  and  the  serous  coat  is  usually  involved.  As  a  result,  the  ap|>en- 
dix  usually  becomes  distended  with  a  foul,  purulent  fluid.  This  process 
may  terminate  in  several  ways.  Drainage  into  the  intestine  may  be  re- 
established ai5d  the  pus  escape  in  this  way,  the  inflammation  of  the  coats 
of  tlie  appendix  undergoing  resolution,  but  leaving  some  thickening  and 
adhesions.  This  termination  is  not  common.  A  more  frequent  course  is 
for  perforation  to  take  place  either  by  ulceration  or  localized  gangrene. 
Perforation  may  be  followed  by  a  general  septic  peritonitis,  or  the  in- 
flammation may  be  circumscribed  by  adhesions  and  result  in  a  localized 
peritoneal  abscess.  Such  an  abscess  may  subsequently  burst  into  the  gen- 
eral peritoneal  cavity,  or  spontaneous  opening  may  occur  into  the  intes- 
tine, the  bladder,  or  the  vagina ;  or  the  abscess  may  burrow  for  a  long 
distance.  Secondary  lesions  are  occasionally  seen  in  children ;  there  may 
be  suppurative  p^iephlebitis,  abscess  of  the  liver,  empyema,  pneumonia, 
or  general  pyiemia. 

Oangrcnous  appendicitis. — Gangrene  of  the  appendix  may  be  local- 
ized, in  which  case  it  is  usually  one  of  the  forms  of  termination  of  the 
suppurative  inflammation;  or  it  may  be  general,  in  some  cases  involv- 
ing the  entire  appendix,  in  others  only  the  distal  portion.  Such  a  pro- 
ceaa  is  the  result  of  some  cau.se  which  completely  arrests  the  circulation. 
The  rupture  of  a  ganjrrcnou?  appendix  is  usually  followed  by  a  general 
fieptic  |)€ritonitis  which  develops  with  great  rapidity;  leas  frequently  the 
80 
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peritoneal  inflammation  is  localized  and  there  develops  a  peritoneal 
abscess. 

Chronic  appendicitis. — This  usually  follows  one  or  more  attacks  of 
the  catarrhal  form.  It  results  in  thickening,  adhesions,  constrictions, 
and  more  or  less  interference  with  the  communication  with  the  cfficum, 
the  appenrlix  being  sometimes  distended  with  mucus  or  muco-pus. 

Symptoms. — Catarrhal  appendiciiis  is  often  not  recognised,  and  in 
many  cases  a  diagnosis  is  impossible.  The  milder  attacks  are  usually 
passed  over  as  acute  indigestion.  The  only  suspicious  symptoms  are 
acute  abdominal  pain  and  tenderness*  In  a  very  large  proportion  of  the 
cases  the  pain  is  not  in  the  region  of  the  appendix.  It  may  be  referred 
to  almost  any  part  of  the  abdomen,  and  is  frequently  about  the  umbili- 
cus. When  the  ai)domcn  is  carefully  examined,  by  making  pressure  with 
the  finger  point,  there  is  generally  found  well-defined  localized  tender- 
ness, in  the  right  iliac  fossa,  one  or  two  inches  from  the  spine  of  the 
ileum  on  an  arc  described  with  the  spine  as  a  centre.  The  onset  is  often 
with  vomiting,  and  there  is  some  fever,  though  rarely  over  101:5"  F. 
The  bowels  are  usually  constipated,  although  occasionally  diarrhcea  is 
present.  The  disease  gradually  subsides  in  the  course  of  four  or  five 
days,  the  local  symptoms  being  the  last  to  disappear. 

In  the  more  severe  attacks  the  pain  and  tenderness  are  much  more 
marked.  There  is  never  any  area  of  induration,  but  the  swollen  appen- 
dix may  sometimes  be  felt  if  the  abdominal  walls  are  thin  and  rela.red. 
The  onset  is  usually  more  severe  than  in  the  cases  first  described;  tiie 
vomiting  may  be  repeated  Beveral  times,  and  constipation  is  often 
marked.  The  early  temperature  frequently  reaches  102**  or  102*5*  F.; 
but  it  soon  falls  to  lOO""  or  101°,  and  in  two  or  three  days  may  be  nor- 
mal, and  the  symptoms  gradually  subside,  the  whole  duration  being  usu- 
ally less  than  a  weak.  Subsequent  attacks,  however,  occur  in  the  great 
majority  of  cases. 

Suppurative  appendicitis, — The  onset  resembles  the  more  severe  at- 
tacks of  catarrhal  appendicitis,  but  both  the  local  and  the  general  symp- 
toms are  apt  to  be  more  acute.  The  disease  may  follow  one  of  three 
courses,  according  as  the  termination  is  a  localized  plastic  peritonitis, 
a  peritoneal  abscess,  or  general  peritonitis. 

1.  With  localized  plastic  peritonitis. — The  symptoms  in  this  variety 
usually  last  about  ten  days.  They  are  severe  ordy  for  the  first  two  or 
three  days,  and  then  gradually  subside.  There  is  present,  in  addition  to 
the  symptoms  described  in  the  catarrhal  variety,  a  distinct  inflammatory 
induration  in  the  region  of  the  appendix.  At  first  this  is  somewhat  dif- 
fuse, but  later  it  becomes  more  and  more  circumscribed,  until  after  three 
or  four  days  a  small  mass  not  much  larger  than  an  egg  remains,  which 
'after  another  week  can  scarcely  be  felt.  In  sucli  cases  there  is  a  suppu- 
rative inflammation  of  the  wall  of  the  appendix  with  localized  plastic 
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peritonitis,  or  a  ?low  perforation  occurs  which  is  immediately  surrounded 
by  an  exudate  of  lymph  protecting  the  i^enera!  peritoneal  cavity. 

2.  With  peritoneal  abscess. — In  some  of  the  cases  with  an  acute  onset 
there  is  a  continuance  of  the  high  fever,  pain,  and  tenderness,  with  the 
rapid  formation  of  an  abscess.  A  diHtinct  tumour  may  be  noticed  at  the 
end  of  two  or  three  days,  and  pus  may  be  found  at  operation  as  early  as 
the  third  day  from  the  onset.  At  other  times  the  course  in  the  early 
stage  resembles  that  of  the  cases  which  terminate  in  resolution.  Marked 
improvement  takes  place  after  four  or  five  days  of  rather  severe  symp- 
toms. The  temperature  does  not,  however,  quite  reach  normal.  After 
a  variable  period  of  quiescence,  lasting  from  two  or  three  days  to  as 
many  weeks,  the  temperature  gradually  rises;  the  pain  and  tenderness 

E become  more  severe  and  are  felt  over  a  larger  area  ;  the  induration,  which 
has  been  stationary,  enlarges  and  becomes  more  prominent,  and  the 
existence  of  abscess  is  unmistakable.  In  a  small  number  of  the  cases 
terminating  in  abscess  the  onset  is  very  gradual,  without  any  of  the  acute 
Vjmptoms  mentioned.  It  may  be  accompanied  by  slight  pain  only,  re- 
traction of  the  right  thigh,  and  moderate  fever.  Whether  the  formation 
of  the  abscess  is  rapid  orslow,  the  subsequent  course  may  be  the  same. 
The  sac  is  gradually  distended  with  pus^  which  may  accumulate  in  im- 
mense quantities ;  as  much  as  five  pints  have  been  evacuated.  At  the 
present  time  but  few  abscesses  are  allowed  to  open  externally,  incision 
being  commonly  made  before  that  time.  The  situation  of  the  abscess 
depends  upon  the  position  of  the  appendix.  It  may  be  in  the  pelvis,  in 
e  lumbar  region,  and  occasionally  just  below  the  liver.  Pelvic  abscess 
y  be  recognised  by  rectal  examination.  The  termination  in  a  single 
abscess  is  a  favourable  one,  for  with  proper  surgical  treatment  these 
cases  almost  invariably  recover. 

3.  With  general  peritonitis. — This  may  occur  early  in  the  disease 
with  a  rapidly  spreading  inflammation  of  the  suppurative  variety  termi- 

ting  in  perforation;  or  it  may  develop  late,  being  caused  by  the  rup- 
ture of  an  abscess  into  the  general  peritoneal  cavity.  It  is  seen  more 
frequently  with  gangrenous  appendicitis,  with  which  its  symptoms  are 
described  below. 

Gangrenous  appendicitis. — At  the  outset  this  form  of  appendicitis  is 
not  characterized  by  any  distinctive  symptoms.  For  two,  three,  or  even 
four  days,  things  may  go  so  smoothly  as  to  excite  no  apprehension,  nei- 
ther the  general  nor  local  symptoms  indicating  anything  more  serious 
than  an  ordinary  attack  of  catarrhal  appendicitis  of  moderate  severity; 
when  suddenly  without  warning  a  marked  change  for  the  worse  occurs, 
as  perforation  into  the  general  peritoneal  cavity  takes  place.  Sometimes 
there  are  no  early  symptoms  which  are  recognised,  the  signs  of  perfora- 
tion being  the  first  to  attract  attention  to  the  abdomen. 

In  the  most  severe  cases  the  symptoms  immediately  become  alarm- 
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ingly  worse,  and  death  may  occur  within  tweuty-four  hours.  Rupture 
of  a  gangrenous  appendix  is  usually  indicated  by  a  sudden  attack  of 
vomiting,  very  severe  abdominal  pain,  followed  by  great  prostration  op 
even  collapse.  The  temperature  varies  greatly  in  the  different  cases, 
and  is  no  guide  to  the  gravity  of  the  condition.  It  may  rise  rapidly  to 
105*  or  106*  F.,  or  it  may  be  subnormal.  The  pulse  is  uniformly  rapid, 
email,  and  compressible.  The  expression  of  the  face  is  anxious  and 
the  features  are  drawn,  and  usually  the  forehead  is  covered  with  a 
cold  perspiration.  The  abdomen  soon  becomes  tense  and  tympanitic. 
In  the  most  severe  cases  there  is  no  reaction,  and  prostration  deepens 
with  the  occurrence  of  stercoraceoua  vomiting,  hiccough,  clammy  skin, 
collapse,  and  death. 

In  other  cases,  after  the  first  shock  of  perforation,  there  is  some 
reaction,  and  the  usual  symptoms  of  general  septic  peritonitis  develop, 
with  which  tho  child  may  live  for  from  two  to  five  days.  The  tempera- 
ture is  not  usually  very  high,  generally  averaging  from  102'  to  104*'  F. ; 
vomiting  is  almost  invariably  present,  and  is  of  greenish  material,  indi- 
cating regurgitation  from  the  Hraall  intestine  into  the  stomach;  pain  and 
tenderness  are  acute  and  rapidly  extend  over  all  or  the  greater  part  of 
the  abdomen.  The  other  important  symptoms  are,  absolute  constipation, 
tympanites,  a  rapid,  feeble  pulse,  and  general  prostration.  There  is 
mental  dulncss  or  apathy,  and  occasionally  convulsions.  The  case  usu- 
ally goes  on  steadily  from  bad  to  worse;  sometimes,  after  the  first  in- 
tense onset,  there  may  be  a  lull  in  the  symptoms  for  a  day  or  two,  to  l)e 
followed  by  a  recurrence  of  the  severe  pain,  vomiting,  and  collapse.  Such 
a  course  indicates  that  the  first  perforation  has  been  followed  by  some 
limiting  adhesions,  which  subsequently  give  way,  causing  all  the  symp- 
toms of  a  new  perforation. 

When  general  peritonitis  occurs  from  perforation  due  to  ulceration  its 
symptoms  arc  rather  less  violent  in  their  onset,  less  intense  in  their  de- 
velopment, and  slower  in  their  progress,  the  usual  duration  being 
from  five  to  fourteen  days.  When  the  peritonitis  is  the  result  of  an 
abscess  which  has  niptured  into  the  general  peritoneal  cavity  the  symp- 
toms are  like  those  of  a  sudden  perforation.  This  accident  may  come  as 
late  in  the  disease  as  the  second  or  third  week. 

Course  and  Termination. — Few  diseases  differ  more  widely  in  their 
course  than  doe*'  appendicitis.  So  often  do  cases  apparently  mild  sud- 
denly develop  most  severe  symptoms  that  all  such  patients  should  be 
very  carefully  watched  from  the  outset  in  order  to  determine  what  the 
course  of  the  disease  is  likely  to  be. 

It  is  hard  to  state  in  figures  the  relative  frequency  of  the  dif- 
ferent terminations.  Of  102  cases  in  children  under  fourteen  years  old, 
in  which  this  was  definitely  known,  11  ended  in  resolution,  52  in  ab- 
scess, and  40  in  general  peritonitis.     These  figures  probably  do  not 
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represent  correctly  the  proportion  of  those  terminating  in  resolution, 
for  many  such  are  doubtless  overlooked  or  wrongly  diagnosticated.  Of 
the  53  cases  which  terminated  in  abscess,  all  but  6  were  operated  upon; 
4  of  the  latter  opened  into  the  rectum  with  a  favourable  rc&ult;  1 
opened  externally,  and  1  ruptured  into  the  general  peritonmum,  caus- 
ing death.  From  these  statistics  it  would  appear  that  general  perito- 
nitis is  a  more  frequent  termination  in  children  than  in  adults,  and  this 
is,  I  think,  borne  out  by  general  surgical  experience. 

Prognoflis. — The  prognosis  in  young  children  is  not  good ;  but  in 
those  over  fievcn  years  old  it  is  rather  better  than  in  adults.  The  results 
depend  much  upon  early  diagnosis  and  proper  treatment.  General  \)cn- 
tonitis  is  the  cause  of  death  in  about  80  per  cent  of  the  cases,  pyamia 
being  next  in  frequency.  Of  43  fatal  cases,  nearly  all  of  them  from 
general  peritonitis,  only  6  died  during  the  iirst  three  days,  19  from  the 
fourth  to  the  seventh  day,  13  in  the  second  wpck,  and  5  in  the  third  week. 
Cases  terminating  in  the  formation  of  a  single  abscess  usually  recover 
when  properly  treated.  If  general  peritonitis  occurs,  whether  early  or 
late,  the  chancea  of  recovery  are  small;  but  it  has  occasionally  followed 
when  general  peritonitis  existed  at  the  time  of  operation. 

Diagnosis. — The  diagnostic  symptoms  of  appendicitis  are  a  sudden 
onset  with  vomiting,  sharp  pain  in  the  abdomen,  and  persistent  acute 
localized  tenderness  in  the  right  iliac  fossa.  Rigidity  of  any  or  all  of 
the  abdominal  muscles  is  also  significant.  Constipation  is  much  more 
frequent  than  diurrha'u.  There  is  almost  invariably  some  elevation  of 
temperature,  biil  not  often  high  ftncr.  The  ililFerent  forms  can  seldom 
be  dislinguishc^l  from  each  other  at  the  outset.  In  some  of  the  catarrhal 
cases  the  onset  may  be  acute  and  severe;  while,  on  the  other  hand,  per- 
foration or  rupture  may  take  place  without  any  preceding  characteristic 
symptoms.  Abscesses  nut  of  the  usual  situation,  due  to  an  abnormal 
position  of  the  appendix,  often  lead  to  mistakes  in  diagnosis. 

Appendicitis  may  be  confounded  with  colic,  indigestion,  and  in  in- 
fants with  intnssusoeption ;  in  older  children  with  abscesses  due  to  pso- 
itis. Colic  is  distinguished  by  the  absence  of  localized  tenderness  and 
fever,  by  its  short  duration,  and  by  the  fact  that  the  pain  is  generally 
less  intense.  ScA'cre  colic  with  fever  in  children  over  three  years  old 
should,  however,  always  be  regarded  with  suspicion.  From  acute  indi- 
gestion the  diagnosis  of  appendicitis  is  difficult  at  the  onset,  and  it  may 
be  impossible  for  twenty-four  hours.  However,  the  pain  of  indigestion 
is  rarely  so  severe  while  the  fever  is  usnally  higher.  It  should  l>e  remem- 
bered that  the  pain  in  appendicitis  is -not  always  localized,  nor  is  the 
tumour  always  in  the  right  iliac  fossa.  The  presence  of  pain,  vomiting, 
and  localized  tenderness,  and  the  greater  severity  of  the  constitutional 
symptoms,  indicate  appendicitis.  I  have  twice  known  pneumonia  nt  the 
right  base  to  be  mistaken  for  appendicitis.    There  was  severe  localized 
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pain  in  the  iliac  fossa,  which  was  evidently  to  \ye  oxplaine*!  bv  plcuriey 
involving  the  lowpir  intercostal  nerves.  Intussusception,  with  its  paiUj 
colic,  and  vomiting,  may  suprfje-st  appendicitis,  hut  is  very  rare  except  in 
infants.  Acute  or  subacute  suppuration  in  the  right  iliac  fossa  is  almost 
invariably  due  to  appendicitis. 

The  leucocyte  count  may  l)e  of  considerable  asj^istance  in  differentia- 
ting appendicitis  from  colic,  ileo-colitis,  intussusception;  also  in  distin- 
guishing the  catarrhal  from  the  suppurative  form.  As  l»etween  the  two 
conditions  lat;t  mentiomHl,  it  is  not  only  the  actual  number  of  leucocytea 
present,  but  their  rapid  increase,  which  indicates  the  presence  of  sup- 
puration. It  should,  however,  be  remend>ered  that  in  stJiiie  of  the  gravest 
cases  the  leucocytosis  may  be  slight  or  there  may  be  none  at  all.  On  the 
whole,  while  the  presence  of  marked  leucocytosis — i.  e,,  above  20,000 — 
may  be  of  consid<.Table  assistance  in  the  diagnosis,  no  inference  can  be 
drawn  from  a  normal  count  or  a  slight  leucocytosis. 

Whenever,  in  children  over  two  years  old,  there  are  s^^nptom8  point- 
ing to  acute  p<*ritonitis,  no  matter  what  Uieir  combination  or  variety, 
apiH-'udicitis  should  always  be  susi>ectpd. 

Treatment. — Absolute  rest  in  bed  can  not  be  too  strongly  insisted  upon 
wheJiever  appendicitis  has  l>een  diagnosticated  or  is  suspected,  no  matter 
how  inild  the  attack  may  appear.  As  a  local  application  the  ice-bag  is  to 
be  preferred.  Morphine  often  does  harm  by  obscuring  important  symp- 
toms and  increasing  constipation.  The  colon  should  l>c  kept  empty  by 
the  daily  use  of  enernata.  After  a  thorough  clearing  of  the  bowels  in  the 
beginning,  preferably  by  a  saline,  catbartii-s  are  to  l)e  avoide<l. 

Appendicitis  is  a  surgical  disease,  and  surgical  advice  should  be  sought 
early.  In  deciding  as  to  the  time  of  operative  interference,  it  should  be 
remenitxTed  that  the  natural  course  of  the  disease  in  children  is  less  likely 
to  be  favourable  than  in  older  patients.  In  general  the  statement  may 
be  made,  that  the  younger  the  cliild  the  less  the  lo<'al  and  constitutional 
resistance,  the  more  rapid  the  progress,  and  the  greater  the  chances  that 
the  general  peritoneum  will  be  invaded. 

If  the  syniptorus  are  suJlk-iently  clear  to  admit  of  a  positive  diagnosis 
l»eing  made  early,  while  the  distrase  is  still  limite<l  to  the  apfK*ndix  and 
before  rupture  has  taken  place,  immediate  ojwration  should  l>e  urgetl. 
At  this  time  the  o|»era(ion  is  simple,  practically  free  from  danger,  and 
prompt  recovery  is  almost  certain  to  follow.  \o  doubt  some  such  eases 
might  recover  without  it:  but  against  this  argument  should  Ik'  placet! 
the  great  risks  which  are  assumed  when  the  disease  is  allowed  to  follow 
its  natural  course,  and  the  probability,  amounting  almost  to  certainty, 
of  subsequent  attacks. 

If  the  patient  is  not  seen  early,  or  if  a  positive  diagnosis  haa  not  been 
possible  until  considerable  local  inflammation  has  developed,  the  decision 
as  to  operation  should  depend  upon  the  course  of  the  symptoms  in  the 
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individual  caso.  If  the  tlisoase  is  progre.ssintr  favf>ural)ly — i.  e.,  th«  in- 
tlariiniatory  aiva  not  increasing  and  the  constitutional  sytnptoins  s^toadily 
subsiding — one  may  often  wait,  with  advantage,  for  abscefis  to  form  before 
iutorforin^.  If  siip]nirfilinn  dfw^s  not  orrur  anil  tlic  case  ends  in  rt*solij- 
tion,  ojieratiou  may  Ik*  dfft'rnjd  until  the  atulL'  attack  is  over.  It  should, 
however,  be  remembered  that  the  gravest  symptoms  not  iufreiiuenlly 
de\-pIop  with  j^Tpnt  siiddennes.s  in  eases  which,  tn  all  api>earaTicos.  have 
been  pro^^ressing  favourably,  and  ttoinetime.s  in  waiting  to  sc-cure  a  more 
favourable  time  for  operation,  the  only  favourable  time  has  bi*en  lost. 
All  these  rases  should  1h?  ven*  closely  watehcnl.  being  seen  every  few  hours, 
and  the  surguon  should  stand  ready  to  ojK^rate  innne<liately  should  the 
inflammation  take  an  unfavourable  turn,  as  when  s\*mptoms  f»oint  to  a 
rapid  extension  of  the  disease  or  to  perforation  into  the  general  peritoneal 
cavity. 

On  the  whole,  in  very  young  chiltlren.  the  earlier  the  operafinn  is 
done  the  better.  The  risks  of  waiting  are  great  and  a  comparatively 
small  proportion  of  the  cases  can  Ih3  ex|)ecled  to  termiunte  in  resolution. 

INTESTINAL  WORMa 

Judging  by  published  reports,  intestinal  worms  are  much  more  com- 
mon in  Europe  than  in  this  country.  In  10,000  patients  treated  for  med- 
ical diseases  in  my  dispensary  service,  there  was  positive  evidence  of 
worms  in  but  79  cases.  Of  these,  D  had  tapeworms,  40  roundworms,  27 
threadwonns,  and  3  both  round  and  threadworms.  In  private  practice 
among  the  lietter  classes,  worms  are  certainly  rare. 

Ckstodes — Tapeworms. — Cestodes  are  usually  introduced  into  the 
body  by  the  ingestion  of  some  form  of  food  containing  larva?  (cysticerci). 
The  larva  of  the  tcenia  solium  is  most  frwiueutly  found  in  pork;  that  of 
the  ((Bnia  mcdiocancllaia  in  beef;  that  of  the  bothrtocephahis  laitis  in 
fish;  that  of  the  tcvnia  cucumerina  inliabits  dog  or  cat  lice,  being  intro- 
duced into  the  intestinal  tract  accidentally  by  the  hands. 

In  the  intestine  the  larva?  develop  into  the  mature  tapeworms,  usually 
in  from  three  to  three  and  a  half  months;  after  which  the  terminal  seg- 
ments becoming  mature,  separate,  and  are  discharged  in  the  faeces,  some- 
times singly,  sometimes  connected.  New  segments  continually  form 
next  to  the  head  as  the  terminal  ones  are  cast  off,  so  that  the  length  of 
the  worm  is  not  diminished.  The  duration  of  life  of  the  worm  is  estimated 
to  be  from  ten  to  thirty  years.  Kach  mature  segment  is  provided  with 
both  male  and  female  sexual  organs,  and  contains  ova  in  great  numbers. 
The  ova  escape  after  the  rupture  of  the  segment  outside  the  body.  They 
find  their  way  into  the  stomach  usually  of  herbivorous  animals  with  their 
food.  Here  the  thick  shells  of  the  ova  are  dissolved  by  the  gastric  juice 
and  the  embr}'o  set  free.    By  means  of  the  booklets  with  which  it  is  pro- 
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videij,  it  migrates  from  the  etomach  or  intestine  and  mar  be  found  in  the 
muscles  or  in  any  organ  of  the  body,  even  the  brain  and  eye.  When  it 
reaches  its  final  resting  place  it  loses  ita  hooks  and  gradually  becomes 
transformed  into  a  vesicle,  from  the  inner  surface  of  which  there  projects 
something  resembling  the  bead  of  the  future  tapeworm.  In  this  stage  it 
is  known  as  the  bladderworm  or  cysticercus.  The  cysticerci  of  the  iania 
soUurn  are  sometimes  found  in  man,  but  the  other  varieties  ver^'  rarely. 
For  the  further  development  of  the  larval  form  it  must  be  taken  into  the 
stomach  of  man  or  some  carnivorous  animal  This  occurs  when  pork, 
beef,  or  fish  containing  cysticerci  is  eaten.  The  vesicle  wall  is  now  dis- 
solved, and  the  head  passing  into  the  intestine  develops  into  the  mature 
tapeworm.     Soverul  varieties  of  taenia  are  found  in  the  human  intestine  : 

Taenia  8agiiuita  or  Kediooanellata— Beef  Tapeworm  (Fig.  78).  This 
is  the  most  frequent  form  found  in  children,  all  others  being  rare.  In- 
fection results  from  eating  raw  or  partially  cooked  beef  containing  cys- 
ticerci. The  worm  is  from  twelve  to  twenty  feet  in  length,  and  has  a 
square  pigmented  head  without  hooks  but  provided  with  four  suckers. 
The  full-Hized  segments  are  from  one  half  to  three  fourths  of  an  inch 
long  and  ubrmt  h«*ilf  as  wide. 

Tffiaia  Soliom— Pork  Tapeworm  (Fig.  79).  This  is  a  rare  form  in 
children,  and  comes  from  eating  raw  or  partially  cooked  pork  or  sausage. 
It  is  from  six  to  ten  feet  in  length,  the  segments  being  nearly  square. 


^ 


FlQ.  7a — Tsniii  Mtg-iiuU;  head,  nftg^nent, 


Fio.  79. — Tirnia  floliozn ;  h«ad,  s^moit, 
and  (3^.     (Jaksch.) 


The  head  is  about  the  size  of  a  mustard  seed  and  is  pigmented.  It  also  is, 
provided  with  four  suckers  and  a  proboscis,  surrounding  which  is  a  circle, 
of  about  twenty-six  hooks. 

Tnnia  Cucumeriua  or  Elliptica  (Fig.  80).  The  larviB  of  this  form 
develop  in  a  louse  found  on  the  skin  of  dogs  and  cats.  Children  who 
play  with  infected  animals  are  the  ones  affected,  the  parasite  being  con- 
veyed to  the  mouth  usually  by  means  of  the  hands;  it  may  thus  be 
found  even  in  young  infants.  Most  of  the  tapeworms  in  infants  are  of 
this  variety.  This  form  of  taenia  is  much  smaller  than  either  of  the  pre- 
ceding varieties,  the  full  length  being  only  from  six  to  twelve  inches. 
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Bothrlocephalus  Latits  (Fig.  81).    This  is  a  rare  form  except  in  tlie 
eea  comitried  of  nortlieru  Europe  and  Switzerland,  where  it  is  eaid  to  be 


Pift.  60.— Iload  and  secmont  of  ueoU 
cucutnoriua.     (.^ukacb.) 


Fio.  81. — Bothnoceplmlufi  latUN;  u,  b,  front 
mnd  ftida  views  of  Load;  r,  tiegmeubi; 
^1  ^S^    ( JiUucb.) 


very  common.  The  lttrva3  are  harboured  by  oertain  fish,  through  which 
they  are  introduced  into  the  body.  The  full-grown  worm  is  from  twenty- 
five  to  tliirty  feet  in  lenjrth. 

Teenia  Nana  and  Tffinia  Flava  Punctata.  Thoso  are  two  rare  varieties 
that  have  been  found  in  children  in  a  few  instances. 

Usually  but  a  einple  worm  is  present,  althouj^h  as  many  as  five  or  six 
have  been  found.  Rnrcly  ticnia*  Iiave  been  associated  with  roundworms 
and  also  with  threadworms. 

SymptomB. — The  only  positive  evidence  of  tapeworm  is  the  discharge 
of  the  separated  segments,  either  singly  or  in  groups.  Occasionally  worms 
pass  into  the  stomach  and  are  vomited.  Various  abdominal  symptoms 
may  be  associated  with  worms,  but  most  of  these  are  very  indefinite  in 
character  and  are  more  often  due  to  other  causes.  The  most  frequent 
symptoms  are  bad  breath,  various  annoying  sensations,  colicky  attacks,  in- 
ordinate or  capricious  appetite,  and  diarrhoea.  Usually,  if  the  patient  is 
in  good  health,  no  constitutional  symptoms  are  seen.  Sometimes,  particu- 
larly with  the  botbriocephalus  latus,  there  is  a  very  grave  degree  of  anaemia. 
Many  cases  are  now  on  record,  some  of  them  in  chihJren,  in  which  the 
symptoms  of  pernicious  amemia  have  been  present  and  have  disappeared 
after  the  expulsion  of  the  tapeworm.  Nervous  symptoms  are  not  so  often 
seen  as  with  roundworms,  and  will  bo  discussed  in  connection  with  them. 

Treatment — Prophylaxis  requires  the  cooking  of  meat  to  a  sufficient 
degree  to  destroy  the  cysticerci.  There  is  especial  danger  in  eating  raw 
pork  or  sausage;  that  from  rare  beef  is  much  less.  The  list  of  dmga 
used  for  the  expulsion  of  the  worm  is  a  long  one:  probably  the  most  sat- 
isfactory is  the  olcoresin  of  male  fern,  which  should  be  given  in  capsule, 
in  nixv  doses  to  a  child  of  ten  years,  four  capsules  usually  being  adniiiiis- 
tered  at  hourly  intervals.  The  vermifuge  should  be  preceded  by  several 
hours'  fasting,  and  the  bowels  should  be  previously  opened  by  a  laxative. 
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The  following  plau  of  administration  has  been  found  satisfactory:  A  light 
supjier  of  milk,  and  in  the  mornintr  a  saline  laxative  on  rising,  but  no 
breakfast ;  after  the  saline  has  acted  freely  the  oapsulos  are  to  be  given, 
one  every  hour,  and  foll(»wing  the  last  one,  lialf  an  ounce  of  castor  oil  or 
some  other  active  purge.  The  effect  of  the  cathartic  is  aided  by  an  injec- 
tion. Only  milk  shmild  Ijc  given  that  day.  The  fragments  passed  should 
be  carefully  cxatnined  to  see  if  the  head  has  t>een  expelled,  as  the  worm  is 
very  likely  to  Im?  broken  at  the  neck.  If  this  occurs  it  will  grow  again,  and 
in  about  three  months  segments  will  appear  in  the  stools.  Other  drugs 
useful  for  ta?uia  are  infusion  of  pomegranate  root,  turpentine,  and  chlo- 
roform. 

NEMATODi'St. — Two  varieties  are  found  in  the  intestinal  canal,  the  as- 
carin  iumbricoulcs  and  the  ojrtfuris  vermicularis. 

Ascaris  Lumbricoides — Roundworm. -^This  worm  occupies  the  small 
intestine.     It  is  much  more  frc*|ucntly  met  with  in  children  than  is  the 

tapeworm.  It  is  exceedingly  rare  in  infancy, 
but  is  usually  seen  between  the  third  and 
tenth  years.  In  over  one  thousand  autopsies 
upon  infants  I  have  only  once  found  a  round- 
worm in  the  intfstine. 

The  roundworm  is  from  five  to  ten  inches 
long,  the  female  being  longer  than  the  male. 
It  is  of  a  light  gray  colour  with  a  slightly 
pinkish  tint,  cylindrical,  and  tapering  toward 
the  extremities  (Fig.  82).  The  eggs  are  oval 
in  form,  about  ^^  inch  in  diameter^  and  are 
numbered  by  millions.  These  worms  rarely 
exist  singly ;  usually  from  two  to  ten  are  pres- 
ent, but  there  may  be  hundreds.  When 
very  numerous  they  coil  up  and  form  large 
masses,  which  may  cause  intestinal  obstruc- 
tion. 

The  life  history  of  the  roundworm  is  not 
yet  perfectly  understood.  Epstein  cultivated 
outHidn  of  the  body  eggs  taken  from  the  stools,  and  found  that  under 
favourable  conditions  of  sun  and  air  five  weeks  were  required  for  the 
development  of  the  embryo.  These  were  then  fed  to  children.  In  three 
iimnthM  the  ova  ap}it!ared  in  the  slools,  and  after  the  administration  of 
Nntktonin  many  worms  were  discharged.  From  these  experiments  it  would 
appear  that  no  intermediate  host  is  re«]uired,  although  this  was  pre- 
vioUHly  i^tippobcd  to  be  the  case.  It  was  believed  that  the  ova  were  swal- 
lowo»i  by  annio  worm  or  insect,  and  in  this  form  were  taken  into  the  intes- 
iinni  rnnal  with  greon  vegetables,  fruit,  or  drinking  water. 

Tbr  iMigratioM  of  these  W(»rms  its  curious,  and  in  some  instances  truly 
rtMimrknble.    They  fitMiuenlly  enter  the  stomach  and  are  vomited.    Occa- 
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Bionally  one  may  appear  in  the  nose.  Thoy  have  been  known  to  pass 
through  the  Kustacliiim  tulxi  into  the  middle  ear  and  to  appear  in  the  ex- 
tenml  meatus.  Entering  the  larynx  they  have  produced  fatal  asphyxia. 
It  is  not  very  rare  for  them  to  enter  the  common  bile  duct  and  pro- 
duce jaundice,  Thoy  may  even  enter  in  great  numbers  the  smaller  bile 
ducts  and  produce  hepatic  absceasea.  They  have  been  found  iu  the  pau- 
creatic  duct,  in  the  vermiform  appendix,  and  in  the  splenic  vein.  It 
has  long  been  known  that  they  would  perforate  an  intestine  which  was  the 
seat  of  ulceration,  but  well  authenticated  cases  have  been  reported  in  which 
they  have  perforated  an  intestine  previously  healthy,  setting  up  a  fatal 
peritonitis.  In  Archarnbjuilt'acase  they  {>erforated  the  stomach.  In  caaea 
of  a  i^raisteut  Meckel's  diverticulum,  worms  Imve  been  discharged  from  an 
umbilical  fistnla.  They  have  been  found  in  umbilical  abscesses.  Coneid- 
ering,  however,  tlie  freqnuncy  of  ronndworrns,  mignitions  are  rare. 

St/mptom^i, — The  symptoms  of  roundworms  are  of  the  most  indefinite 
kind;  often  there  are  none  until  the  worm  is  discovered  in  the  stools. 
It  is  then  fair  to  assume  that  other  worms  are  also  present.  The  most 
frequent  abdominal  symptoms  are  colic,  tympanites,  and  other  symptoms 
of  indigestion,  loss  of  appetite,  restless,  disturbed  sleep,  grinding  of  the 
teeth  at  night,  and  picking  the  nose.  These  symptoms  are  much  more 
frequently  due  to  other  causes  than  to  worms,  but  when  all  are  present 
the  existence  of  "worms  should  be  suspected. 

A  great  variety  of  nervous  symptoms  may  be  associated  with  intestinal 
worms.  They  are  more  often  seen  witli  lumbricoids  than  with  either  of 
the  other  varieties.  The  symptoms  may  be  of  the  most  puzzling  character, 
and  may  simulate  very  closely  those  of  serioMs  organic  disease.  There 
may  bo  chills,  headache,  vertigo,  hallucinations,  hysterical  seizures,  epi- 
leptiforni  attacks,  convulsions,  tet«iuy,  transient  paralyses  such  as  strabi-s- 
mua,  and  even  hemiplegia  and  a[ihiisia.  All  these  have  been  observed 
in  connection  with  intestinal  worms,  and  from  die  fact  that  the  symptoms 
diaupneared  completely  after  the  worms  were  expelled  there  seems  to  be 
but  little  doubt  t!int  they  were  the  cause  of  the  symptoms.  As  in  the  case 
of  the  abdominal  symptoms,  however,  intestinal  worms  are  only  one  of  the 
causes  of  such  nervous  disturbances,  and  certainly  not  the  most  frequent; 
but  the  possibility  that  they  may  depend  upon  worms  should  not  be 
overlooked. 

The  only  positive  evidence  of  the  existence  of  roundworms  is  the  dis- 
charge of  a  worm  from  the  ho<iy,  or  the  discovery  of  the  ova  in  the  stools. 
^^  A  microscopic  examination  of  the  stools  is  a  valuable  means  of  diagnosis, 
^H  and  one  that  is  too  infrequently  employed.  When  worms  are  present  the 
^^  ova  may  be  found  in  great  numbers.  Their  continued  presence  after  the 
I  discharge  of  one  worm,  indicates  that  other  worms  remain. 

■  IVeatmeni, — Altogether  the  most  efficient  agent  for  the  removal  of 

I  the  worms  is  santonin.     The  same  plan  of  administration  may  be  fol- 
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lowed  lis  in  tlio  case  of  the  tapeworm — viz.,  to  give  the  drug  on  an  empty 
stomach,  preceded  by  a  laxative.  Santonin  is  best  given  in  powdered 
£orm  mixed  with  sugar.  For  a  child  of  five  years  three  grains  are  usually 
required.  This  amount  should  be  given  in  three  doses  at  intervals  of  four 
honrSf  soon  followed  by  a  purge  of  calomel  or  cantor  oil. 

Ozyvris  Vermicularis — Pinwonn — Threadworm. — The  oiyuris  (Fig. 
83)  roscmblcs  a  short  j)iece  of  white  thread.  The  female  is  about  one- 
thini  of  an  inch  long,  the  male  about  one-half  that  h^ngth,  but  is  less  fre- 
quently seen.  The  worm  tapers  toward  the  tail.  The  ova  are  of  slightly 
irrt>gular  »ho,  and  are  considerably  smaller  than  tliose  of  the  round- 
worm. 

The  oxynris  inhabits  chiefly  the  rectum  and  lower  colon;  less  fre- 
quently it  may  be  found  as  high  as  the  cEECum.  These  worms  have  been 
»iH»u  in  tlie  stomach,  and  even  in  the  mouth.  If  present  in  the  rectum  they 
am  UHtmlly  discovered  by  separating  the  folds  of  the  anus.    The  number 

of  worms  is  usually  large.  The 
irritation  to  which  they  give 
rise,  causes  a  groat  production 
of  mucus,  and  frequently  leads 
to  a  ch  ronic  catarrh  of  the 
colon  of  considerable  severity. 
The  worms  are  imbedded  in  the 
mucus;  often  they  form  with 
it  small  balls.  According  to 
Leuckart,  they  are  incapable  of 
multipl}ing  in  situ.  For  devel- 
opment, the  ova  must  be  swal- 
lowed. The  ova  as  well  as  the 
worms  are  passed  in  enor- 
mous numbers  with  the  stools. 
They  attach  themselves  to  the 
foldA  of  the  skin,  the  hairs 
about  the  anus,  and  even  to  the 
genitals.  The  patient  may, 
through  lack  of  cleanliness  of  the  parts,  continually  re-infect  himself. 
After  discharge  from  the  body,  the  ova  may  be  carried  by  flics  and  de- 
posited upon  fruiti*,  vegetables,  or  in  drinking  water. 

Symptoms. — The  principal  symptom  caused  by  the  oxyuris  is  itching 
of  the  nnus  or  the  genitals.  This  is  caused  by  the  migration  of  the  worms 
from  the  bowel,  and  usually  comes  on  at  about  the  same  hour  at  night, 
generally  soon  after  the  patient  has  retired.  It  is  sometimes  so  intense 
as  to  be  almost  intolerable.  It  leads  to  frequent  micturition,  to  incon- 
tinence of  urine,  in  the  male  to  balanitis,  and  in  the  female  to  vaginitis 
or  vulvitis,  and  in  both,  but  especially  in  the  latter,  it  may  be  the  cause 
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of  maeturbatiou.  Owing  to  the  euUrrhul  colitis  which  is  excited,  there  is 
diachurged  a  large  quantity  of  mucua.  The  irritation  may  lead  to  pro- 
lapsus aui.  Nervous  symptoms  are  not  eo  frequently  associated  aa  with 
ttio  other  varieties  of  worms,  although  1  have  seen  at  least  one  case  of 
chorea  in  wliich  they  were  almost  certainly  the  cause.  They  have  been 
known  to  excite  convulsions. 

Treat  me/it. — This  is  usually  spoken  of  as  a  very  simple  matter,  and  no 
doubt  in  recent  cases,  or  where  the  number  of  worms  is  small,  this  is  true ; 
but  where  the  number  is  large,  and  considerable  catarrhal  inflammation  of 
the  colon  is  present,  it  is  often  a  mutter  of  the  greatest  difficulty  to  rid  the 
bowel  of  these  parasites.  Cases  often  resist  the  most  approved  methods 
of  treatment  for  months,  even  though  carefully  and  thoroughly  applied. 
The  reason  for  this  difficulty  is,  that  the  whole  colon  is  doubtless  infected, 
and  that  the  upper  part  is  very  imperfectly  reached  by  injections.  While, 
therefore,  injections  are  important  and  indeed  invaluable,  they  can  not 
be  relied  upon  exclusively.  The  most  scrupulous  attention  to  cleanliness 
is  an  absolute  necessity  as  t!ie  first  step  in  the  treatment  of  all  cases.  It 
is  well  tu  bathe  the  parts  about  the  unua  after  each  stool,  and  even  two 
or  three  times  a  day,  with  a  bichloride  solution,  1  to  10,000.  Itching  is 
best  controlled  by  the  application  of  mercurial  ointment  to  the  folds  of 
the  anus  at  bedtime,  this  effectuuUy  preventing  the  escape  of  the  worms 
from  the  bowel.  The  local  application  of  cold  will  sometimes  have  the 
same  etTect.  The  most  efficient  of  tlie  inJL^ctions  is  probably  the  bichlo- 
ride. The  colon  should  firat  be  thoroughly  cleansed  by  an  injection  of 
lukewarm  water  containing  one  teaspoonful  of  borax  to  the  pint,  in  order 
to  remove  the  mucus.  When  this  has  been  dischargetl,  half  a  pint  of  the 
bichloride  solution  mentioned  should  be  injected  high  into  the  bowel 
through  a  catheter,  and  retained  as  long  as  possible.  This  should  be  re- 
peated every  second  or  third  night.  On  other  nights  a  simple  saline 
injection  may  be  employed.  The  infusion  of  quassia,  asafoetida,  aloes, 
and  garlic  arc  also  useful. 

When  the  worms  are  high  in  the  colon,  drugs  by  the  mouth  must 
be  combined  with  injections.  The  worms  must  be  dislodged  by  the  use  of 
saline  cathartics,  and  simple  bitters,  especially  quassia  and  gentian, 
should  be  given  by  the  mouth.  I  have  known  one  case,  which  resisted  for 
over  two  years  everything  which  had  been  tried,  to  be  cured  in  two  or  three 
weeks  by  injections  of  a  decoction  of  garlic,  in  connection  with  which 
garlic  was  given  in  large  quantities  by  the  mouth. 
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CHAPTER    XI. 
DISEASES  OF  THE  TECTUM, 


PROLAPSUS  ANI. 

Under  this  term  are  included  two  conditions.  In  the  first,  or  partial 
prolapse,  there  is  simply  an  eversicin  of  the  mucous  membrane  which  pro- 
trndes  beyond  the  sphincter.  In  tho  Hpcond,  or  complete  prolapse,  there 
is  invagination  of  the  rectal  wall  for  a  variable  distance,  uaually  two  or 
throe  inchoB. 

Etiology.  —  Prolapso  \s  most  common  in  children  during  the  second 
and  third  years.  Its  frequency  in  early  life  is  partly  due  to  the  lack  of 
snpport  fnmislufd  by  the  levator-ani  muscles.  It  also  occurs  very  readily 
when  the  iscluo- rectal  fat  is  scanty;  it  is  therefore  often  seen  in  children 
suffering  from  marasmus.  The  exciting  cause  may  be  anything  which  pro- 
vokes severe  and  prolonged  straining.  This  may  be  either  the  tenesmus 
accompanying  inflamrnatioii  of  the  rectal  mucous  membrane  or  chronic 
constipation.  It  may  couie  from  phimosis  or  stricture  of  the  urethra,  and 
it  is  a  very  frequent  symptom  of  stone  in  the  bladder. 

SymptomB, — Prohipso  usually  occurs  during  the  act  of  defecation.  It 
is  generally  eiisily  reduced,  but  shows  a  great  disposition  to  return  with 
every  stool.  In  obstinate  casee  the  bowel  cornea  down  at  other  times. 
The  appearance  of  the  tumour  varies  with  its  size.  In  the  slighter  form 
there  is  simply  a  ring  composed  of  a  fold  of  mucoua  membrane  surround- 
ing the  anus.  In  the  more  severe  form  there  is  a  flattened,  corrugated 
tumour,  usually  about  the  size  of  a  small  tomato  (Fig.  84).  The  mucoua 
membrane  covering  the  tumour  is  of  a  deep  purplinli-red  colour,  and 
bleeds  rea<lily.  It  may  be  the  seat  of  catarrhal  or  memhranons  inflamma- 
tion. The  diagnosis  in  most  cases  is  easy,  although  the  tumour  has  been 
confounded  with  polypus  and  iutusausceptiou. 

Treatment. — In  most  wises  reduction  ia  easily  accomplished  by  laying 
the  child  upon  its  face  across  the  lap,  and  making  gentle  pressure  upon  the 
tnmour  with  oiled  fingers.  The  application  of  cold,  either  by  means 
of  ice  or  cold  cloths,  is  of  assistance  in  cases  which  are  not  at  once  reduced 
by  pressure.  After  reduction,  in  the  milder  cases  the  child  should  be  kept 
upon  its  back  for  at  least  an  hour.  Where  the  tumour  tends  to  come 
down  with  every  stool,  special  attention  should  be  given  at  this  time.  If 
an  infant,  the  bowels  should  always  move  while  the  child  lies  upon  its 
back,  and  during  defecation  the  buttocks  should  be  pressed  together  by  a 
nurse.  Older  children  should  use  an  inclined  scat  placed  at  an  angle  of 
about  forty-five  degrees,  but  should  never  ait  upon  a  low  chair  or  assume 
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any  position  in  which  straining  is  easy.  After  defecation  the  patient 
shouUi  lie  down  for  at  least  liulf  an  hour.  Where  there  is  constipation,  the 
bowels  should  be  kept  free  by  means  of  laxatives.     If  there  is  a  diarrhoea. 


Fia.  84.— Prolapau*  ant 


tenesmus  may  be  overcome  by  freqneut  sponging  with  ice  water,  or  by 
the  use  of  small  injections  of  ice  water  and  tannic  acid,  in  the  proportion 
of  twenty  grains  to  the  ounce.  In  more  severe  cases  it  may  be  controlled 
by  the  use  of  suppositories  of  opium  or  cocaine.  Where  the  bowel  tends 
to  come  down  frequently,  this  may  be  prevented  by  the  use  of  an  adhesive 
strap  two  or  throe  inchos  wide,  placed  tightly  across  the  buttocks.  This 
is  better  in  the  niililer  cask*s  than  a  T-banJage.  The  great  majority  of  the 
cases  are  cured  by  these  means  in  the  course  of  a  few  weeks. 

In  the  moat  severe  cases  the  bowel  not  only  protrudes  during  defeca- 
tion, but  also  in  the  interval,  and  it  may  be  down  for  woeks  at  a  time. 
Such  cases  are  rarely  seen  except  in  infants  who  have  very  flabby  mnsclea, 
and  but  little  adipose  tissue  at  the  floor  of  the  pelvis.  Reduction  is  some* 
times  diflicnlt  in  cases  where  the  prolapse  has  lasted  a  long  time.  It 
is  often  facilitated  by  painting  the  protruding  part  with  a  4-per-cent  solu- 
tion of  cocaine,  and  then  dilating  the  sphincter  by  passing  the  flnger  into 
the  centnil  opening  of  the  tumour.  After  reduction,  suppositories  con- 
taining from  one  fourth  to  one  grain  of  cocaine  may  be  inserted.  They 
are  more  efficient  than  those  containing  opium  or  belladonna.  A  firm  pad 
should  be  applied  over  the  anus,  held  in  position  by  a  T-bandage.  The 
tone  of  the  levator  and  sphincter-ani  muscles  is  often  greatly  improved  by 
local  injections  of  strychnia.  For  a  child  two  years  old  -pj-j  grain  may  be 
used  twice  a  day.  Where  these  measures  fail,  the  protruding  part  may 
be  touchc*l  with  the  Paquelin  cautery,  linear  markings  being  made  at  in- 
tervals of  au  inch.    Amputation  or  excision  is  not  required  iu  children. 
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FISSURE  OP  THE  ANUa 

This  is  not  a  very  uncommon  condition  in  childron.  The  most  fre- 
quent c-aaae  is  the  passage  of  a  largo,  liuni,  faecal  mass.  Sometimes  it  po- 
sults  from  traumatism  inflicted  with  the  nozzle  of  a  syringe  while  giving 
an  enema.  It  may  be  prodnced  by  the  scratching  excited  by  pinworms.  Id 
the  beginning  there  is  a  aimple  tear  at  the  margin  of  the  anus.  The 
laceration  wbioli  is  produced  usually  heals  promptly ;  but  if  the  cause  is 
repeated,  healing  is  prevented,  and  there  is  finally  produced  a  linear  ulcer, 
or  a  true  fissure,  which  nniy  last  for  some  time  and  be  a  source  of  great 
annoyance. 

A  fresh  fissure  has  the  appearance  of  any  other  tear  at  a  muco-cuta- 
neous  orifice.  One  of  lunger  standing  has  u  gray  base,  slightly  indurated 
edges,  often  discharges  a  small  amount  of  pus,  and  bleeds  a  drop  or  two 
with  nearly  every  movement  of  the  bowels.  The  most  constant  symptom 
ia  pain,  which  usually  occurs  with  the  act  of  defecation,  and  continuoa  for 
some  time  afterward.  It  is  most  severe  when  the  fissure  is  just  at  the 
margin  of  the  sphincter,  and  leads  the  child  to  resist  every  inclination  to 
have  the  bowels  move,  so  that  it  becomes  a  cause  of  chronic  constipation, 
which  condition  again  greatly  aggravates  the  fissure.  The  pain  ia  often 
referred  to  other  parts  in  tlie  neighbourhood. 

The  treatment  is  simple  and  usually  efficient.  It  consists  in  clean- 
liness, overcoming  the  constipation,  and  touching  the  fissure  with  nitrate 
of  silver,  preferably  with  the  solid  stick.  If  the  case  is  not  speedily  re- 
lieved by  Buch  measures,  the  sphincter  should  be  stretched  as  in  adult 
patients. 


PROCTITIS. 

Proctitis,  or  inflammation  of  the  rectum,  usually  occurs  with  inflAm- 
mation  of  the  rent  uf  the  large  iutcstiue,  but  it  may  occur  alone.  It  is 
to  the  cases  in  which  only  the  rectum  is  involved  that  the  term  is  gen- 
erally applied. 

The  cAuses  are  for  the  most  part  local.  A  frequent  one  in  infanta 
IB  the  use  of  irritating  injections  or  suppositories,  either  for  the  relief  of 
constipation  or  as  a  means  of  administering  certain  drugs.  I  have  seen 
one  obstinate  case  in  an  infant  a  year  old,  following  the  prolonged  use  of 
glycerin  suppositories.  It  is  sometimes  caused  by  traumatism,  especially 
by  the  careless  giving  of  an  enema.  It  accompauie-s  pinworms.  In 
certain  cases  it  may  result  from  direct  infection  through  the  anus.  This 
may  be  from  a  gonorrhopal  inflammation  extending  from  the  vagina  or 
urethra,  or  from  an  infection  due  to  other  bacteria,  particularly  in  cases 
of  measles,  scarlet  fever,  and  diphtheria ;  or  finally,  it  may  be  due  to  syph- 
ilis. The  varieties  of  inflammation  are  the  same  as  in  the  rest  of  the  in- 
testine.    Proctitis  may  thus  be  catarrhal,  membranous,  or  ulcerative. 
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Catarrhal  Proctitis. — Tho  pathological  conditions  are  the  same  as  in 
ordinary  catarrhal  intlamniatum  of  the  intestinal  mucous  membrane.  By 
the  introdnction  of  a  sj>tH,'ulum,  or  by  simply  everting  the  mncous  mem- 
brane, it  is  seen  to  be  reddened,  swollen,  and  bleeds  easily.  There  is  a 
copious  secretion  of  mucus.  In  cases  of  long  tituiidiug  there  may  he 
superficial  ulceration  appearing  as  a  white  or  yellowish-white  surface, 
usually  just  inside  the  sphincter. 

The  symptoms  are  chieHy  local,  although  a  condition  of  general  irrita- 
bility may  result  from  the  local  condition.  Tliere  is  heightened  reflex 
action,  so  that  the  stool  often  comes  with  a  squirt.  Tliere  is  pain  with 
defecation,  and  mucns  is  discharged,  usually  as  a  clear,  jelly-like  mass, 
and  sometimes  in  the  form  of  a  cast,  but  not  generally  mixed  with  the 
stool.  Thuro  are  usually  traces  of  blood,  sometimes  quite  large  h:emor- 
rhages.  In  the  most  acute  caaes,  tenesmus  is  present  both  during  and 
after  the  stnol.  There  may  be  prolap^ius  ani.  The  skin  in  the  vicinity  is 
irritated  by  the  discharges,  most  frequently  so  in  infants.  If  the  cause 
is  pin-worms,  there  may  be  intense  itching.  The  duration  of  the  disease 
is  indefinite,  depending  ujwn  the  cause.  It  may  be  a  few  days  or  many 
months.  Tlie  indummadon  may  extend  from  the  rectum  to  neighbouring 
parts,  leading  to  isehio-rectal  uhBcesa. 

Hembranoat  Prootitia. — It  has  been  customary  to  describe  this  as  a 
complication  of  diphtheria,  usually  occurring  with  diphtheria  of  the  exter- 
nal genitals.  As  very  few  of  these  cases  have  been  studied  bacteriolog- 
ically,  it  is  impossible  to  say  what  proportion  of  them,  if  any,  are  to  be 
regarded  as  true  diphtheria.  It  is  probablo  that  the  great  majority  are 
due  to  infection  by  streptococci.  When  the  infection  is  from  the  intestine 
above,  the  rectum  is  never  affected  alone.  When  it  is  from  below,  this 
may  be  the  case.  The  lesions  are  the  same  as  in  membranous  inflamma- 
tion occurring  higher  in  the  colon.  The  symptoms  resemble  those  of  the 
catarrhal  variety,  with  the  addition  that  the  stools  contain  pieces  of 
pseudo-membrane.  This  can  be  made  out  only  by  repeatedly  washing 
the  discharges  with  water.  If  accompanied  by  prolai»se,  the  pseudo- 
membrane  may  be  seen.  Membranous  proctitis  may  be  complicated  by  a 
membranous  inflammation  of  the  genitals  or  the  perinaeum.  Although 
it  is  uHually  acute,  it  may  last  for  weeks. 

mcerative  Proctitis. — Ulcers  of  the  rectum  may  be  the  result  of  a  ca- 
tarrhal inflammation  ;  these,  however,  are  usually  superficial,  affecting  the 
mucous  membrane  only,  and  iu  most  cases  heal  rapidly.  Sometimes  they 
extend  more  deeply  into  the  submucous  or  even  the  muscular  coat  They 
are  then  chronic,  often  very  obstinate,  and  may  last  indefinitely.  Follicu- 
lar ulcers  of  the  rectum  are  nearly  always  associated  with  the  same  con- 
dition in  the  sigmoid  flexure.  These  are  always  multiple  and  usually 
small,  rarely  being  more  than  a  quarter  of  an  inch  in  diameter.  Some- 
times the  small  ones  coalesce,  producing  much  larger  ulcers.    Membranous 
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proctitis  is  rarely  followed  by  ulceration,  although  this  Ib  a  possible  result 
where  sloughing  has  occurred.  Single  ulcers  may  be  of  tuberculous  ori- 
gin. Steffen  reports  two  cases  of  tuberculous  ulcer  of  the  rectum  in 
children  of  seven  months  and  three  years  respectively.  I  have  seen  one 
such  ulcer  in  a  young  infant,  which  was  fully  three-fourths  of  an  inch  in 
diameter,  and  was  not  associated  with  other  tuberculous  disease  of  the 
large  intestine.    Syphilitic  ulcers  are  extremely  rare  in  children. 

The  symptoms  of  ulcer  of  the  rectum  are  mainly  two — pain  and  hsem- 
orrhage.  The  pain  is  of  variable  intensity,  and  may  be  referred  to  the 
coccyx,  or  to  any  of  the  neighbouriug  parts.  The  amount  of  bleeding 
may  be  small,  the  blood  coming  in  clots,  or  it  may  be  fluid  and  in  so  large] 
a  quantity  an  to  produce  general  symptoms.  It  usually  accompanies  every 
stool.  In  addition  the  stool  contains  more  or  less  pus,  particularly  in 
chronic  cases.  When  the  ulcer  is  low  down,  tenesmus  is  present  and  may 
bo  a  prominent  symptom.  A  positive  diagnosis  of  ulcer  can  be  made  only 
by  examination  with  a  speculum. 

Treatment — In  cases  of  acute  catarrhal  proctitis  injections  of  some 
bland  fluid  should  bo  employed,  such  as  a  starch-water,  limewater,  a  mixture 
of  oil  and  limewater,  or  a  warm  one-per-ceut  saline  solution.  The  local' 
cause,  if  one  is  present,  should  be  removed.  Where  the  stools  are  excess- 
ively acid,  alkalies  may  be  given  by  the  mouth.  The  disordered  digestion, 
when  present,  is  to  be  treated  according  to  its  special  symptoms.  In  the 
most  acute  cases  the  patient  should  be  kept  in  bed.  Where  the  tenesmui 
is  severe,  suppositories  of  opium  or  cocaine  may  be  used.  In  the  more 
chronic  cases  saline  injections  should  be  given,  and  followed  by  a  mild 
astringent  like  tannic  acid,  ten  grains  to  the  ounce,  or  a  one-per-cent  solu- 
tion of  hamamelis.  Cases  associated  with  pinworms  are  especially  obsti- 
nate. Here  the  treatment  is  first  to  be  directed  to  the  worms,  and  after- 
ward to  the  proctitis. 

In  the  membranous  cases  the  aame  measures  are  to  be  employed,  and 
in  addition  the  injection  of  a  warm  boric-acid  solution  two  or  three 
times  a  day. 

Cases  of  ulcer  require  the  most  careful  treatment.  In  many  there  ia 
but  little  tendency  to  spontaneous  recovery.  An  examination  with  the 
speculum  should  be  insisted  upon  in  all  cases  of  chronic  proctitis,  to 
make  sure  of  the  diagnosis.  Rest  in  bed  is  essential  to  a  rapid  improve- 
ment The  patient  should  be  put  upon  a  bland  diet,  especially  of  milk, 
and  the  bowels  kept  freely  open  by  the  use  of  laxatives,  and  injections 
twice  a  day  of  a  saturated  boric-acid  solution.  Locally  there  should  be 
applied  a  solution  of  nitrate  of  silver,  one  grain  to  the  ounce,  the  bowel 
having  previously  been  washed  with  tepid  water.  If  a  stronger  solution 
than  this  is  used,  it  should  be  neutralised  after  half  a  minute  by  the 
injection  of  a  salt  solution. 
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ISCHIO-RECTAL  ABSCESS. 

Thia  is  not  a  Tery  rare  condition  even  in  infancy.  Infection  from  the 
rectum,  usually  through  the  lymph  channels,  seems  to  be  the  most  com- 
mon cause,  although  sometimes  the  abscess  maybe  traced  directly  to  trau- 
matism. In  a  single  year  I  have  seen  six  cases.  All  but  two  were  small, 
circumscribed  abscesses  and  quite  superficial,  apparently  starting  as  an 
acute  iuHammation  of  the  lymph  glands  of  the  region.  Tliey  are  auulo- 
gou8  to  a  similar  process  in  the  lymph  glands  of  the  neck,  seen  in  in- 
fancy. These  cases  healed  promptly  after  incision.  In  other  instances 
there  is  seen  a  disposition  to  burrow,  as  in  adults.  Only  once  have  I  met 
with  diffuse  suppuration  in  the  ischio-rectal  region,  terminating  in  slough- 
ing and  death,  and  this  was  in  an  infant  only  three  months  old. 

Essentially  the  same  varieties  of  inHammatiou  arc  seen  in  early  life  as 
in  adults.  Most  of  these  cases  recover  promptly  after  simple  incision  and 
cleanliness,  fistula  being  a  rare  sequel. 

H-fiMORRHOinS. 

These,  fortunately,  are  not  often  seen  in  children,  although  they  occur 
in  those  as  young  as  three  or  four  years,  and  in  some  cases  may  even  be 
congenital.  The  principal  cause  is  chronic  constipation,  rarely  diarrhoea. 
The  tumours  are  generally  small  and  external,  the  chief  symptom  com- 
plained of  being  pain  on  defecation.  Bleeding  sometimes  accompanies 
the  pain,  but  the  haemorrhages  are  usually  small.  The  treatment  is  to  be 
directed  toward  the  underlying  cause.  In  moat  of  the  cases  this  suffices 
to  cure  the  condition.  I  have  rarely  seen  in  a  young  child  a  case  requir- 
ing operation,  although  neglect  may  make  this  procedure  necessary. 


INCONTINENCE  OF  FjECES. 

Inability  to  control  the  fiecal  evacuations  is  seen  in  certain  cases  of 
paraplegia  due  to  myelitis,  in  injury  of  the  lumbar  portion  of  the  spinal 
cord,  and  in  spina  bifida.  It  is  also  seen  in  the  coma  of  meningitis,  and 
occasionally  in  the  typhoid  condition  and  in  extreme  adynamia,  no  matter 
in  the  course  of  what  diseases  they  develop.  In  all  these  conditions  in- 
continence of  fseces  is  a  symptom  giving  rise  to  much  annoyance  and 
needing  careful  attention.  Uncleanlineas  with  reference  to  excreta,  seen 
in  idiocy,  can  hardly  be  classed  as  incontinence. 

Besides  these  familiar  forms,  the  condition  is  sometimes  seen  from 
caosM  Bomcwhat  resembling  those  of  incontinence  of  urine.  The  tone 
of  the  sphincter  becomes  so  feeble  that  it  does  not  resist  even  the  slightest 
impulse  to  evacuate  the  rectum.  The  discharge  may  take  place  with  but 
little  warning,  and  may  occur  either  by  day  or  night.  In  some  cases  a 
local  cause  exists,  such  as  stretching  of  the  sphincter  by  a  rectal  prolapse 
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or  by  impaction  of  fffices ;  more  freqaently,  however,  the  cuues  relate  to 
i\us  g<!ncrai  nervous  condition  of  the  patient  Fowler  *  (New  York)  has 
r«pf>rtof]  two  very  typical  cases  of  this  variety,  and  I  have  seen  one  Thej 
ari!,  howifvor,  v(sry  rarely  met  with  in  practice.  Of  the  cases  reported  in 
]fU;ratiirc%  the  majority  have  occurred  in  highly  nervous,  ansmic  children. 
Fowior*H  cases  were  cared  hy  the  use  of  ergot  given  by  the  month  and  by 
NiipjXiMitory.  In  cases  not  relieved  by  this  treatment,  strychnia  should  be 
injf9(!U»r]  l/x;aliy  as  described  under  Prolapsns  Am.  In  all  cases  the  gen- 
oral  ci>ridition  should  receive  careful  attention. 


CHAPTER   XII. 
DISEASES  OF  THE  LIVER. 

Ahwk  from  the  different  forms  of  degeneration  which  are  seen  in  the 
variouH  infectious  diseases,  the  liver  is  not  often  the  seat  of  serious  dis- 
ffHKij  in  infancy  and  early  childhood.  In  later  childhood  nearly  all  the 
forms  seen  in  adult  life  are  occasionally  met  with^  although  even  then 
ilw.y  arc  quite  rare. 

BIm  and  FoiitioiL — The  weight  of  the  liver  in  the  newly-born  child, 
froinono  hundred  and  seven  observations  of  Birch-Hirschfeld,  is  4*5  ounces 
(1!27  grammes),  or  about  4*2  per  cent  of  the  body  weight  The  following 
table  gives  the  results  of  one  hundred  and  seventy-four  observations  upon 
th4i  liver  in  infancy  in  the  autopsy  room  of  the  New  York  Infant  Asylum : 


Weight  of  the  Liver  in  Infancy. 

Aam. 

ATCEAOB. 

V^vt^mt  e^ 

Ounces. 

Grainmea. 

body  weigtii. 

1)  inonthH 

6-3 

7*5 
110 
14-0 
160 

160 
213 
811 
897 
458 

8-1 

0      "      

8-0 

10      "      

8-40 

11  vonrH     

8-87 

n    "   

8-26 

In  lulults,  according  to  Frerichs,  the  weight  of  the  liver  is  about  2*5 
per  (Mtiit  of  tho  weight  of  the  body. 

Tlu)  upper  border  of  the  liver  is  best  made  out  by  percussion.  In  the 
ohild,  tlio  upper  limit  of  the  liver  dulness  in  the  mammary  line  is  found 
In  tlie  fifth  intercostal  space;  in  the  axillary  line,  in  the  seventh  space ; 
|N>Hteriorly,  in  the  ninth  space.  The  lower  border  is  best  determined  by 
pulpHtitin.  'I'hid,  iiH  a  rule,  in  the  mammary  line  is  found  about  one  half 
an  int'!»  Ih»1ow  tlie  free  bonier  of  the  ribs.  According  to  Steffen,  the  left 
IoIm»  is  n^lrttivelv  larger  in  the  child  than  in  the  adult     The- liver  may  be 
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displaced  downward  by  contraction  of  the  chest,  as  in  rickets,  or  by  an 
accnmulution  of  fluid  in  the  pleural  cavity.  It  is  frequently  found  lower 
than  normal  in  conditions  of  great  emaciation,  owing  to  relaxation  of  the 
abdoniiual  walls  and  its  ligamentous  supports.  Upward  displacement  is 
much  leiis  frequent,  and  depends  usually  upon  ascites  or  abdominal  tumours. 

M&lformationB  and  Halpoaitions. — Congenital  malformations  relate 
chiefly  to  the  bile  duct^.  Thet^o  have  been  considered  in  the  chapter  de- 
Toted  to  Icterus  in  the  Newly  Born  (page  78). 

The  liver  may  be  found  upon  the  left  side  in  cases  of  general  transpo- 
fiition  of  the  viscera.  lu  Assure  of  the  diaphragm  it  has  been  found  in  the 
thoracic  cavity. 

ICTERUS. 

Icterus,  or  jaundice,  occurs  in  children,  as  in  adnlts,  from  two  general 
classes  of  causes.  The  first  inchides  those  cases  in  which  there  is  some 
obstruction  to  the  flow  of  bile  from  the  liver  into  the  intestine, or  obstruc- 
tive jaundice.  In  the  second  group,  in  which  the  jaundice  is  classed  as 
non-obstructive,  it  depends  upon  certain  changes  in  the  blood  itself.  This 
is  seen  in  the  physiological  jaandice  of  the  newly  born,  in  that  associated 
with  septic  conditions  and  as  the  result  of  certain  poisons. 

Obstructive  jaundice  from  pressure  upon  the  bile  ducts  is  extremely 
rare  in  children.  Obstruction  by  a  roundworm  entering  the  common 
duct  has  been  recorded,  but  is  also  very  rare.  The  principal  form  of  ob- 
structive jaundice  seen  in  early  life,  is  cAtarrhah  This  has  already  been 
considered  in  connection  with  Qastro-duodenitis, 

FUNCTIONAL   DISORDERS. 

Functional  derangements  of  the  liver  are  undoubtedly  exceedingly  com- 
mon in  childhood.  They  are  as  yet  but  little  understood,  and  it  is  almost 
impossible  to  separate  them  from  the  other  symptoms  of  intestinal  indiges- 
tion with  which  they  are  associated.  These  are  described  in  the  chapter 
upon  Chronic  Intestinal  Indigestion.  Some  of  these  symptoms  depend 
upon  a  diminution  in  the  quantity,  or  the  impoveriahed  qmility  of  the 
biliary  secretion.  There  are  gray  or  white  stools,  flatulence,  and  other  evi- 
dences of  increased  intestinal  putrefaction.  These  in  all  probability  depend 
upon  imperfect  absorption  in  consequence  of  the  absence  of  bile,  rather 
than  upon  the  absence  of  some  antiseptic  property,  as  recent  experiments 
seem  to  show  that  the  bile  is  not  an  intestinal  antiseptic.  The  other 
functional  disturbances  of  the  liver  relate  to  its  effect  npon  the  proteid 
substances  which  undergo  destructive  metamorphosis  in  this  organ.  The 
nature  of  this  change,  and  the  symptoms  which  result  from  this  disturbance 
are  as  yet  but  imperfectly  understood.  It  is  quite  probable  that  many  of 
the  nervous  functional  disorders  of  children — for  example,  attacks  of 
migraine  or  of  cyclic  vomiting — may  depend  upon  such  a  causo, 
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NEW  GROWTHS. 

New  growths  of  the  liver  are  rare  in  children  and  are  usually  sec- 
ondary to  deposits  elsewhere,  most  frequently  iu  tlie  kidney.  They  are 
generally  sarcomatous.  Primary  sarcoma  of  the  liver  has,  however,  been 
observed,  and  at  so  early  an  age  as  to  make  it  practically  certain  that 
the  ronditian  was  a  congenital  one.  A  single  example  of  primary  adeno- 
sarcoma  of  the  liver  has  fallen  under  my  observation.  This  was  in  an 
infant  only  seven  months  old.  In  a  report  of  this  ease  I  collected  from 
literature  ten  cases  of  .sarcoma  of  vnriona  types  in  infant.s  under  one  year.* 
In  most  nf  the  cases  there  is  simply  a  slowly  increasing  abdominal 
tumour  and  progressive  asthenia. 

ACUTE  YELLOW  ATROPHY. 

This  form  of  hepatic  disease,  although  rare  in  adults,  is  still  more 
rare  in  children.  Greves  has  reported  a  well-marked  case  in  an  infant  of 
twenty  nioiilhs,  and  has  colUH*te<l  seveTitwii  oUier  cases  under  ten  years 
of  age;  the  youngest  was  in  an  infant  three  months  old.  The  symptoms 
and  course  of  the  disease  are  essentially  the  same  as  in  adults. 

CONGESTION  OP  THE  LIVER. 

Congestion  of  the  liver  occurs  from  the  same  causes  in  children  as  in 
adults.  Acute  congestion  is  not  often  seen.  Chronic  congestion  is  more 
common,  and  is  usually  secondary  to  general  venous  obstruction  depend- 
ent upon  congenital  or  acquired  heart  disease,  atelectasis,  or  other 
puhmmary  comlitions,  particularly  chronic  pleurisy,  chronic  interstitial 
pneumonia,  and  emiphysema.  Chronic  congestion  of  the  liver  causes  no 
characteristic  symptoms  except  a  moderate  enlargement  of  the  organ. 
In  acute  congestion,  there  may  be  in  addition  some  localized  pain  or 
tendenieas.    The  treatment  is  that  of  the  primary  disease. 

ABSCESS  OP  THE  LIVER-SUPPDRATTVE  HEPATITIS 

In  1890  Musser  found  but  thirty-four  recorded  cases  of  abacess  in 
children  under  thirteen  years.  Since  that  time  a  few  additional  cases 
have  l>een  reported.  In  the  above  collection,  there  have  not  been  included 
cases  of  suppurative  hepatitis  occurring  in  the  newly  bom. 

As  in  adults,  abscess  of  the  liver  may  result  from  traumatism,  or  it 
may  be  secondary  to  suppurative  pylephlebitis,  which  depends  upon  a 
focus  of  infection  in  the  umbilical  vein,  or  in  some  part  of  the  abdomen 
from  which  the  branches  of  the  portal  vein  arise.  Pylephlebitis  may  fol- 
low appendicitis  (Bernard's  case),  it  may  follow  typhoid  fever  directly 
(Asch's  case),  or  be  due  to  suppuration  of  the  mesenteric  glands  or  peri- 
tonitis following  typhoid.     In  seven  of  the  cases  collected  by  Musser  the 
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disease  was  due  to  migration  of  round  worms  from  the  intestine  into  the 
hepatic  diiots.  Meuger  (Texas)  has  reported  one  case  following  dysen- 
tery, the  only  one,  I  think,  on  record  in  this  country.  In  quite  a  number 
of  cases  no  adequate  cause  can  be  found. 

In  the  ca-ses  occurring  in  pyaemia  and  in  those  associated  with  pyle- 
phlebitis there  are  usually  several  abscesses;  in  traumatic  cases  generally 
but  one.  If  untrented,  the  mfljnrity  nf  cases  prove  fatal  either  from 
exhaustion  or  from  rupture  into  the  pleura  or  perltonasum.  In  Asch's 
case  spontaneous  cure  took  place  by  rupture  into  the  intestine. 

Symptozu. — Occasionally  abscess  in  the  liver  is  latent,  but  in  most  of 
the  cases  the  symptoms  are  marked  and  sut!iciently  characteristic  to  make 
the  diagnosis  a  matter  of  no  great  difficulty.  The  most  constant  general 
symptoms  are  chills,  which  may  be  single,  but  are  usually  repeated  ;  fever, 
which  is  commonly  of  the  hectic  variety  and  followed  by  sweating;  pros- 
tration, vomiting,  diarrhcea,  and  cachexia.  Jaundice  is  present  in  less  than 
half  the  cases,  and  is  rarely  intense.  The  liver  is  almost  invariably  suffi- 
ciently enlarged  to  be  easily  made  out  by  palpation  or  by  percussion;  the 
enlargement  in  most  cases  is  chiefly  downward.  Tumours  on  the  surface 
of  the  liver  are  often  present ;  these  may  be  recognised  as  abscesses  by  the 
presence  of  fluctuation.  Pain  is  quite  constant,  and  frequently  intense, 
but  not  always  in  the  region  of  the  liver.  It  may  be  in  the  epigastrium, 
at  the  umbilicus,  in  the  lower  part  of  the  abdomen,  and  occasionally 
in  the  right  shoulder.  Tenderness  over  the  liver  is  usually  present  A 
positive  diagnosis  of  hepatic  abscess  is  to  be  made  only  by  aspiration  and 
the  withdrawal  of  a  fluid  having  the  characteristics  of  "  liver  pus."'  Pul- 
monary symptoms  usually  exist  with  an  abscess  occupying  the  convexity 
of  the  right  lobe.  There  may  be  cough  and  dyspncea  from  pressure,  or 
pleurisy  from  extension  of  the  inflammation  through  the  diaphragm,  or 
from  rupture  into  the  pleural  cavity.  The  usual  duration  of  abscess  of 
the  liver  after  the  beginning  of  the  symptoms  is  from  one  to  two  months. 
The  prognosis  will  depend  upon  the  cause  of  the  disease.  The  pyaemic 
cases  are  usually  fatal.  In  Musser's  collection,  the  proportion  of  recov- 
eries was  about  thirty  per  cent.  At  the  present  time,  with  improved 
methods  of  treatment  and  earlier  diagnosis,  the  outlook  is  somewhat 
better  than  this. 

Treatment. — This  is  purely  surgical.  Without  operation  the  chances 
of  recovery  are  very  slight.  A  small  number  of  cases  have  been  cured 
by  aspiration,  but  in  the  vast  majority  only  incision  and  drainage  are  to 
be  depended  upon,  and,  if  the  abscess  is  accessible^  should  be  resorted  to 
as  eoon  as  the  diagnosis  is  established. 

CIHRHOSIS, 

Cirrhosis  of  the  liver  is  exceedingly  rare  in  early  life,  although  quite 
a  number  of  cases  are  now  on  record  between  the  ages  of  seven  and  four- 
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teen  years.  Sixty-five  have  been  collected  by  Howard  *  and  fifty-three  by 
Laure  and  llouorat.f  Nearly  all  the  cases  in  these  collections,  were  be- 
tween nine  and  fifteen  years  old.  Cirrhosis  in  infancy  is  usually  of  syphi- 
litic origin.  Two-thirds  of  those  in  Howard's  collection  were  males. 
The  etiology  in  most  of  the  cases  is  obscure ;  in  over  half  of  those  re- 
ported no  cause  could  be  discovered.  Fifteen  per  cent  of  Howard's  eases 
were  traced  to  alcoholism,  eleven  per  cent  to  syphilis,  and  eleven  per  cent 
to  tuberculosis.  Laure  and  Honorat  believe  that  the  eruptive  fevers 
sometimes  play  an  important  part  as  an  etiological  factor,  and  that  at 
other  times  the  cause  is  possibly  malaria. 

The  anatomical  features  of  cirrhosis  in  early  life  are  essentially  the 
same  as  in  adults.  The  liver  is  sometimes  enlarged,  but  usually  it  is 
smaller  than  normal.  The  connective  tissue  may  be  distributed  around 
the  lobules,  along  the  bile  ducts,  in  irregular  patches,  or  in  striationa 
through  the  organ.  Associated  with  this  there  is  atrophy  and  fattjj 
degeneration  of  the  liver  cells.  In  some  of  the  cases  reported  there  ha^ 
been  also  a  similar  increase  in  the  connective  tissue  of  the  spleen  and 
kidneys. 

Symptoms. — These  are  very  much  the  same  as  in  adult  life.  In  the 
beginning  there  are  the  indefinite  disturbances  referable  to  the  digestive 
organs,  and  the  liver  may  be  found  to  be  slightly  enlarged;  later  there  is.j 
ascites,  enlargement  of  the  spleen,  and  dilatation  of  the  abdominal  veins. 
Ascites  is  a  pretty  constant  symptom,  and  is  generally  marked.  Slight' 
icterus  is  often  present,  but  a  marked  amount  is  rare.  There  may  be 
bsmorrhages  from  the  stomach,  from  the  nose,  or  from  other  organs ;  ini 
a  few  cases  there  is  slight  fever.  The  late  symptoms  are  a  small  liver, 
marked  ascites  with  the  consequent  embarrassment  of  respiration,  ca- 
chexia^ and  sometimes  general  dropsy.  Diarrhcea  is  a  much  more  con-, 
Btant  symptom  than  in  adult.**.  Death  usually  takes  place  from  exhaus- 
tion. The  course  of  cirrhosis  in  children  is  commonly  more  rapid  than 
in  adults,  and  the  progress  is  steadily  downward. 

Treatment, — Medicinal  treatment  is  of  avail  only  in  eases  which  are 
syphilitic.  These  should  be  put  upon  mercury  and  large  doses  of  the 
iodides.  The  treatment  in  other  respects  is  symptomatic  and  palliative. 
As  largely  as  possible  patients  should  be  kept  upon  a  milk  diet.  Tin 
ascites  may  require  aspiration  or  puncture,  as  in  adults. 

AMYLOID  DEGENERATION  (WAXY.  LABDACEOUS  LITSR). 

From  the  experiments  of  Krawkow,  Davidsohn,  and  others  there 
seems  now  little  doubt  that  amyloid  degeneration  is  produced  by  the 
prolonged  action  of  ihe  toxins  of  the  staphylococcus  pyogenes  aureus. 


*  American  Journ»l  of  the  Medical  Sciences,  1887.  p.  350, 

t  Revue  Meiisucllft  des  Maladies  de  TEafauce,  1887,  pp.  97,  169. 
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Amyloid  degeneration  of  the  liver  is  associated  with  similar  changes  in 
the  spleen  and  kidneys,  and  sonietimea  in  the  villi  of  the  small  intestine, 
and  is  uaiially  seen  in  children  after  long-continued  suppuration  in 
chronic  hone  or  joint  disease,  empyema,  tuberculosis,  or  syphilis. 

The  liver  is  generally  verj'  much  enlarged  ;  in  extreme  cases  a  weight 
of  six  or  seven  pounds  may  be  reached.  It  is  of  a  glistening,  waxy  ap- 
pearance, very  firm  and  hard.  With  a  solution  of  iodine,  a  mahogany- 
brown  reaction  is  obtained.  The  amyloid  degeneration  affects  first  the 
arterioles,  and  finally  tlic  hepatic  cells. 

Amyloid  liver  per  se  produces  few  symptoms,  Ascites  is  rarely  pres- 
ent except  in  cases  in  which  the  liver  is  very  large,  and  jaundice  does  not 
occur.  In  addition  to  the  symptoms  of  the  original  disease  in  the  course 
of  which  the  amyloid  degeneration  occurs,  there  is  the  peculiar  waxy 
cachexia  which  is  seen  in  no  other  condition,  but  resembles  somewhat 
that  belonging  to  mahgnant  disease.  The  face  has  the  appearance  of  ala- 
baster, and  the  skin  has  a  singular  translucency.  The  liver  may  be  so 
large  as  to  form  a  tumour,  sometimes  nearly  filling  the  abdominal  cavity. 
Not  infrequently  it  extends  to  the  umbilicus,  and  even  to  the  crest  of  the 
iliiun.  The  surface  is  smooth  and  hard,  and  the  edges  usually  rounded. 
There  is  no  localized  pain  or  tenderness.  The  spleen  is  invariably  en- 
larged. As  a  result  of  the  associated  amyloid  degeneration  of  the  kidney, 
there  may  be  dropsy  and  albuminuria.  Dropsy  may  occur  from  pressure 
of  the  large  liver  upon  the  vena  cava,  apart  from  the  condition  of  the 
kidney. 

Amyloid  changes  usually  take  place  slowly,  the  whole  course  of  the 
disease  being  marked  by  years,  the  patient  dying  from  slow  asthenia, 
from  nephritis,  or  from  some  acute  intercurrent  disease.  As  a  rule,  cases 
go  on  steadily  from  bad  to  worse;  but  sometimes,  after  the  disease  has 
reached  a  certain  point,  the  condition  is  stationary  for  a  long  time. 

The  prognosis  is  always  bad,  although  in  a  few  cases  improvement, 
and  even  cure,  are  stated  to  have  occurred  after  the  excision  of  the  dis- 
eased joints  upon  which  the  amyloid  degeneration  depended.  Wlien  due 
to  syphilis,  the  usual  anti-syphilitic  remedies  should  be  given. 


PATTy  LIVER. 

Fatty  infiltration  of  the  liver  is  generally  a  secondary  condition  in 
early  life,  and  causes  no  symptoms  by  which  it  can  be  positively  recog- 
Dised.  Considerable  discussion  has  of  late  arisen  regarding  its  frequency 
in  infants.  From  our  records  at  the  Babies'  Hospital,  Dr.  Martha  Woll- 
stein  has  tabulated  345  consecutive  autopsies  in  which  the  condition  of 
the  liver  was  carefully  noted.  The  liver  was  fatty  in  201,  or  58  per  cent. 
Of  these  autopsies,  63  were  cases  of  tuberculosis,  in  43  of  which,  or  68 
per  cent,  the  liver  was  fatty. 
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The  general  nutrition  of  the  345  infants  was  as  follows : 

Wwted 188 :  lirer  Imiiy,  104,  or  65  per  cent— very  fatty  in  17. 

Fairly  nounshod 80:    •*       "        52,  "  65 -    9. 

Well  nourished 77:    "        "         45,  **  59   "      "  -       "      *•  9a 

These  figures  coincide  very  closely  with  the  observations  of  Freeman 
at  the  New  York  Foundling  Hospital,  and  indicate  that  fatty  liver  is  not, 
as  has  been  so  often  asserted,  much  more  frequent  in  wasted  infants  than 
in  others.  The  cause  of  this  change  in  the  liver  is  as  yet  but  little  under- 
stood. 

The  liver  is  moderately  enlarged,  smooth,  with  rounded  edges,  of  a 
yellowish-red  or  a  lemon-yellow  colour,  and  can  be  indented  with  the 
finger.  A  warm  knife  becomes  coated  with  oi!  after  cutting.  Microscop- 
ically tliere  is  seen  an  accumulation  of  fat  in  the  liver  cells,  usually  irreg- 
ularly distributed.  Jaundice,  ascites,  and  the  other  peculiar  symptoms  of 
hepatic  disease,  are  absent.  The  liver  is  moderately  increased  in  size  and 
its  functions  are  interfered  with,  but  not  in  such  a  way  as  to  be  recog- 
nised by  the  symptoms.    The  treatment  is  that  of  the  original  disease. 

HYDATIDS, 
EchinococcuB  disease  of  the  liver,  while  rare  among  adults  in  this 
country,  is  almost  unknown  in  children.  I  have  been  able  to  find  but  two 
recorded  cases  in  America.  From  twenty-two  European  cases  collected 
by  Pontou  (Paris,  1867),  it  appears  that  unilocular  cysts  are  especially 
frequent  in  young  subjects.  If  the  upper  surface  is  affected,  pulmonary 
symptoms,  cough  and  dyspnoea,  are  usually  present;  if  the  under  surface 
of  the  organ,  there  is  pressure  upon  the  portal  vein,  the  vena  cava,  bile 
ducts,  stomach,  and  intestines.  This  pressure  may  cause  icterus,  dilata- 
tion of  the  superficial  abdominal  veins,  and  sometimes  ascites.  The  local 
signs  are  enlargement  of  the  liver  with  a  tumour,  which  is  easily  recog- 
nised in  children  because  of  the  thin  abdominal  walls.  The  hydatid 
fremitus  is  usually  obtained.  By  aspiration  a  clear  fluid  is  withdrawn, 
showing  under  the  microscope  the  presence  of  the  booklets,  which  es- 
tablishes the  diagnosis.  Occasionally  cure  may  take  place  by  spon- 
taneous rupture  or  suppuration  of  the  cyst,  but  in  most  cases,  when  left 
to  itself,  the  disease  proves  fatal.  The  treatment  is  surgical,  and  con- 
sists in  aspiration  or  in  incision,  and  the  evacuation  of  the  cyst. 

BILIARY  CALCULI. 

Up  to  the  age  of  puberty  calculi  are  extremely  rare.  Still  (Transac- 
tions London  Pathological  Society,  1899)  was  able  to  collect  but  twenty 
cases  fr6m  medical  literature,  eleven  of  which  occurred  in  newly  bom 
infants  or  else  gave  symptoms  during  the  first  month  of  life.  The 
prominent  symptom  was  intense  and  persistent  jaundice.  Nearly  all 
died  within  the  first  month,  the  autopsy  usually  showing  multiple  calculi 
in  the  common  duct. 

The  cases  in  older  children  do  not  differ  from  those  in  adults. 
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CHAPTER   XIII. 
DISEASES  OF  THS  PERITONEUM, 

IK7LAKUATI0N  of  the  peritonsum  is  not  very  frequent  in  childhood, 
Localise  at  this  time  most  of  the  causes  which  are  operative  in  later  life 
either  do  not  exist  at  all  or  are  infrequent.  An  analysis  of  187  collected 
cases  of  peritonitis — not  including  those  associated  with  appendicitis — 
gave  the  following  results,  which  are  of  some  interest  as  showing  the 
relative  frequency  of  the  different  forms  in  early  life : 


Acute. 

Chrank). 

Tout 

Fibriuous , ,,,.. 

22 

46 

18 

10 
15 
16 
38 

82 

Seroua 

37 

Purulent. . » * ....*. 

Tuberculous , . . 

68 
56 

ToUl 

loe 

79 

187 

We  shall  consider  separately  acute,  chronic,  and  tuberculous  perito- 
nitis. 

ACUTE  PERITONITIS. 

Acute  peritonitis  may  occur  at  any  period  of  infancy  or  childhood. 
It  may  even  exist  in  intra-uterine  life.  In  the  newly  born,  peritonitis  is 
quite  frequent.  After  this  time  it  is  exceedingly  rare  during  infancy, 
only  four  cases,  including  all  varieties,  being  met  with  in  726  consecutive 
autopsies  in  the  New  York  Infant  Asylum.  After  the  fifth  year  the  dis- 
ease is  relatively  much  more  common.  Of  the  187  cases  above  referred 
to,  25  per  cent  occurred  in  the  newly  bom,  21  per  cent  between  one  and 
^ve  years,  and  54  per  cent  between  the  fifth  and  the  sixteenth  years. 

Etiolo^. — In  the  newly  bom,  peritonitis  is  seen  as  one  of  the  most 
frequent  lesions  of  acute  pyogenic  infection  (page  83).  It  is  usually  due 
to  direct  infection  through  the  umbilical  vessels.  In  infancy  and  child- 
hood, peritonitis  occurs  both  as  a  primary  and  secondary  inflammation. 
The  primary  form  is  rare.  It  may  be  due  to  traumatism,  such  as  falls  or 
blows,  or  to  surgical  operations  upon  the  abdomen;  it  has  occurred  after 
an  injection  for  the  cure  of  a  congenital  hydrocele.  In  a  very  small 
number  of  cases  the  infiammation  seems  to  have  been  excited  by  cold 
or  exposure,  and  it  may  follow  severe  bums. 

The  secondary  form  is  more  common.  The  most  frequent  of  all 
causes  is  appendicitis,  which  should  always  be  suspected  in  acute  perito- 
nitis occurring  without  definite  cause.  Extension  of  inflammation  from 
the  viscera  to  the  peritonaeum  is  very  much  less  frequent  in  children  than 
in  adults.  I  have  seen  it  but  once  in  autopsies  in  acute  intestinal  dis- 
eases.   It  is  also  rare  in  typhoid  fever,  being  noted  but  twice  among  mj 
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collected  cases.  It  is  occasionally  due  to  abscess  of  the  liver,  ulcer  of 
the  stomach,  acute  intestinal  obstruction  from  internal  strangulation, 
intussusception,  volvulus,  or  congenital  atresia.  It  may  extend  from  in- 
flammation of  the  pleura.  This  may  be  in  the  fonn  of  empyema  which 
burrows  through  the  diaphragm,  or,  without  burrowing,  the  infection 
may  take  plucc  through  tlie  lymph  channels.  It  is  not  very  infre- 
quently due  to  infection  through  the  female  genital  tract,  especially  in 
gonorrhocal  vulvo-vagjnitis  in  young  girls.  Extension  of  inflammation 
from  the  mule  genital  organs  is  not  common.  In  one  case  at  the  Xew 
York  Infant  Asylum,  fatal  peritonitis  in  an  infant  started  from  a  sup- 
purative inflammation  of  tiae  tunica  vaginalis  of  unknown  origin,  the 
infection  extending  into  the  peritonipum  through  the  inguinal  canal. 
Any  abscess  in  the  neighborhood  may  rupture  into  the  peritonaeum  and 
excite  peritonitis.  The  most  frequent  in  children  are  those  connected 
with  Pott's  disease,  perinephritis,  and  cellulitis  of  the  abdominal  wall. 

Of  the  acute  infectious  diseases,  peritonitis  is  most  frequently  seen 
with  pneumonia  and  scarlet  fever,  occiisionally  with  influenza.  In  four 
cases  occurring  in  the  New  York  Infant  Asylum,  the  disease  was  twice 
secondary  to  pneumonia,  in  both  complicated  by  extensive  pleurisy.  It 
may  be  accoiiipanied  by  pericarditis,  and  even  by  meningitis. 

The  bacteria  most  frequently  associated  with  acute  peritonitis  in  chil- 
dren are :  the  streptococcus,  especially  in  the  newly  bom ;  the  micrococcus 
lanceolatus  (pueumococcus),  iu  cases  complicating  pneumonia  or  empy- 
ema ;  and  the  bacterium  coli  commune  in  those  following  intestinal  per- 
foration. Those  mentioned  may  be  associated  with  other  pyogenic  bac- 
teria, or  less  frequently  the  latter  may  occur  alone. 

Lesions. —  In  the  (ibrinous  form  we  have  changes  similar  to  those  oc- 
curring in  inflammation  of  the  pleura  and  the  other  serous  membranes. 
The  i>eritona?um  is  injected  and  lymph  is  thrown  out  in  considerable 
quuutity,  usually  acconipunicd  by  a  ?nia!l  amouut  of  scruiu.  The  process 
may  be  localized  or  general.  It  is  more  frequently  general  in  the  child 
than  in  the  adult.  The  peritonseum  lining  the  abdominal  wall,  as  well  as 
that  covering  the  coils  of  intestine  and  the  solid  viscera,  is  covered  by 
patches  of  yellowish-gray  lymph,  causing  adhesions  between  the  various 
>iscera  and  often  matting  the  intestines  together.  In  recent  cases  these 
adhesions  are  soft,  and  easily  broken  down ;  in  old  cases  they  are  quite 
firm,  and  they  may  result  in  the  formation  of  connective-tissue  bands 
which  are  the  source  of  subsequent  trouble. 

In  the  serous  form  there  is  a  moderate  amount  of  lymph,  generally 
less  than  in  the  plastic  variety,  and,  in  addition,  an  outpouring  of  scrum 
in  considerable  quantity.  This  is  usually  clear,  but  may  lie  turbid  from 
flakes  of  lymph,  or  it  may  even  be  bloody.  In  most  cases  the  amount  is 
not  very  large,  usually  varying  from  half  a  pint  to  two  pints.  In  cases 
going  on  to  recovery  the  serum  is  absorbed,  but  there  may  result  adbe* 
sions  as  in  the  preceding  variety. 
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In  the  purulent  form  the  pnxluets  are  serum,  lymph,  and  pus.  When 
peritonitis  results  from  perforation  it  is,  as  a  rule,  purulent  from  the  out- 
set, and  the  pus  is  foul  and  stinking.  The  amount  of  pus  is  generally 
larger  than  in  adult  cases.  When  the  diseaae  proves  fatal  in  a  few  days 
there  is  found  an  extensive  exudation  of  plastic  lymph,  with  the  forma- 
tion of  small  pockets  containing  pus,  among  the  coils  jof  intestine.  Occa- 
sionally there  may  be  larger  eolleetiond  of  pus  in  the  peritoneal  cavity. 
In  caseu  which  have  lasted  a  longer  time — generally  those  of  localized 
inflammation — the  proresB  results  in  the  formation  of  a  peritoneal  ab- 
scess. This  consists  in  a  collection  of  pus  in  sojue  part  of  the  peritoneal 
cavity,  the  situation  depending  upon  the  eauHe,  Imt  it  is  usually  in  one 
iliac  fossa  or  in  the  pelvis.  The  ahscesa  is  shut  off  from  the  rest  of  the 
peritoneal  cavity  by  a  thick  wall  of  iibrin.  If  left  alone,  such  abscesses 
may  open  into  the  rectum,  vagina,  bladder,  [)elvis  of  the  kidney.,  or  exter- 
nall)*,  usually  at  the  umbilicus.  After  the  discharge  of  pus  the  cavity 
may  contract  and  fill  up  by  granulations,  and  the  patient  recover. 

Inflammations  of  the  other  serous  membranes,  especially  the  pleura, 
are  often  associatei!  with  jx^ritonitis. 

Symptoms. — The  symptoms  of  acute  peritonitis  in  older  children,  as 
in  adults,  are  usually  well  marked  and  sufficiently  characteristic  to  enable 
one  to  recognise  the  disease  easily  ;  hut  not  so  in  the  case  of  infants.  In 
them  the  symptoms  are  often  obscure,  and  the  disease  may  be  found  at 
autopsy  when  not  suspected  during  life.  The  onset  is  nearly  always 
abrupt,  with  fever  and  vomiting.  As  a  rule,  the  temperature  is  high — 
from  103°  to  105"  F.  Vomiting  may  be  only  at  the  onset,  but  it  often 
continues;  vomited  matters  are  usually  green.  Older  children  complain 
of  pain,  which  may  be  Iwalized  or  general ;  and  in  younger  ones  this  is 
indicated  by  crying  and  frotfulness.  The  abdomen  vcrj'  soon  becomes 
swollen  and  tympanitic,  this  being  one  of  the  most  constant  features 
of  the  disease.  The  distention  is  generally  uniform,  but  it  may  be  irreg- 
ular. It  is  very  rare  in  acute  cases  that  there  is  a  sufficient  amount  of 
fluid  present  to  give  the  sensation  of  fluctuation.  There  is  tenderness 
on  pressure,  and  usually  marked  rigidity  of  the  abdominal  walls.  The 
position  assumed  by  the  patient  is  generally  dorsal,  with  the  thighs 
fleied.  The  bowels  are  in  most  cases  constipated,  but  diarrhoea  is  by  no 
means  rare.  The  abdominal  distention  causes  dyspncea  and  thoracic 
breathing.    Tliere  may  be  retention  of  urine  or  frequent  micturition. 

The  general  symptoms,  almost  from  the  Ijcginning,  arc  those  of  a  seri- 
ous disease.  The  pulse  is  small,  rapid,  and  compressible.  The  prostra- 
tion is  great,  from  the  very  outset.  The  face  is  pinched,  the  mouth  is 
drawn,  and  the  features  indicate  pain.  In  severe  eases  there  may  lie  hic- 
cough, cold  extremities,  clammy  perspiration,  and  collapse.  The  mind  is 
usually  clear.    In  infants  there  may  be  convulsions. 

In  the  most  severe  forms  of  general  peritonitis  the  course  is  short  and 
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intense^  and  the  disease  goes  on  rapidly  from  bad  to  worse  until  death 
occurs.  In  infanta  this  ia  often  on  the  third  or  fourth  day.  The  roost 
severe  forms  of  general  peritonitis  in  older  children  run  the  same  rapid 
course.  In  other  cases  the  course  is  slower,  lasting  a  week  or  ten  days. 
If  the  patient  lives  longer  than  this  the  case  is  more  hopeful,  because  the 
process  is  more  apt  to  be  localized.  The  development  of  peritoneal  ab- 
scess is  indicated  by  the  continuance  of  the  temperature,  which  may 
assume  a  hectic  type,  and  be  accompanied  by  chills  and  sweating.  There 
are  the  local  signs  of  an  abdominal  tumour. 

Prognosifl. — Acute  general  peritonitis,  whatever  ita  cause,  is  a  very 
serious  disease  in  childhood.  Of  eighty  cases  of  all  varieties  under  six- 
teen years  of  age,  sixty-nine  per  cent  died.  In  the  newly  bom  and  in 
infancy  the  disease  is  almost  invariably  fatal.  In  older  children  the  out- 
look is  not  quite  so  hopeless,  and  depends  upon  the  exciting  cause.  It  is 
better  in  localized  than  in  general  inflammation;  also  in  the  tibrinoiui 
than  in  the  purulent  form ;  but  the  most  favourable  cases  are  those  with 
a  aero-fibrinous  exudation. 

Treatment. — The  medical  treatment  of  acute  general  peritonitis  is 
children  is  extremely  unsatisfactory,  as  the  disease  is  usually  fatal  unless 
it  can  be  relieved  surgically.  Opium  is  indicated  only  for  the  relief  of 
the  single  symptom,  pain;  according  to  its  severity,  the  size  of  the  dose 
and  the  frequency  of  ita  repetition  should  be  determined.  On  account 
of  vomiting  it  is  well  to  administer  it  hypodermically.  The  only  other 
medical  measures  deserving  much  consideration  are  catharsis  by  salineB, 
and  saline  injections.  Used  early,  and  in  sufficient  amount,  free  purga- 
tion by  salines  seems  to  produce  a  derivative  effect  upon  the  peritoneal 
inflammation,  which  is  sometimes  very  marked.  Either  the  sulphate 
or  the  citrate  of  magnesia  may  be  used,  often  advantageously  preceded 
by  calomel.  Much  larger  doses  than  in  most  conditions  are  necessary  on 
account  of  the  constipation  which  belongs  to  the  disease,  this  being  one 
reason  why  so  little  effect  is  sometimes  seen.  High  saline  injections  are 
useful  in  aiding  the  elimination  of  poisonous  products  from  the  intes- 
tinal tract.  A  normal  salt  solution  should  be  given  at  a  little  above  the 
body  temperature,  at  least  one  quart  being  employed  for  a  single  injec- 
tion, to  be  repeated  two  or  three  times  a  day  if  the  effect  upon  the  gen- 
eral condition  is  favourable. 

As  a  local  application  cold  is  usually  to  be  preferred.  It  may  be 
applied  either  by  an  ice-bag  or  by  a  Leiter*s  coil.  If  children  reW 
against  the  use  of  cold,  heat  must  be  substituted.  Turpentine  stupes 
may  aid  in  relieving  tympanites. 

Feeding  is  always  a  difficult  matter  on  account  of  the  strong  tendency 
to  vomiting;  this  is  due  to  the  regurgitation  from  the  intestine  into  the 
stomach,  which  in  some  cases  is  almost  continuous.  In  such  conditions 
I  have  found  great  benefit  from  washing  the  stomach  shortly  before 
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feeding,  repeating  this  several  times  each  day.  In  this  way  vomiting 
may  often  be  controlled  and  the  stomach  made  ready  for  food.  The 
diet  should  be  peptonized  milk,  broth^  or  kumyes.  As  stimulants,  brandy 
with  ice,  or  if  this  is  vomited,  champagne  may  be  given. 

Surgical  treatment, — In  every  clear  case  of  acute  peritonitis  of  doubt- 
ful origin,  an  early  exploratory  operation  should  be  done  if  the  child's 
general  condition  will  j>ermit.  Appendicitis  is  often  found  to  be  the 
cause  when  least  expected;  besides,  in  most  other  conditions  this  gives 
the  only  chance  for  recovery.  Acute  perforative  peritonitis  in  a  child 
is  usually  fatal  under  any  treatment;  but  immediate  laparotomy  should 
be  tried.    Operation  is  also  indicated  in  peritoneal  abecesses. 

CHRONIC  (NON-TUBERCULOUS)   PERITONITIS. 

Peritonitis  may  occur  in  fcetal  life  with  the  production  of  extensive 
adhesiouBj  which  may  interfere  with  the  development  of  the  intestine  and 
result  in  various  malformations.  These  cases  have  been  ascribed  by  Sil- 
bermann  *  to  syphilis. 

Chronic  peritonitis  may  follow  the  acute  form,  in  which  there  are  left 
adhesions  which  slowly  increase  owing  to  the  production  of  new  connect- 
ive tissue.    Such  cases  are  sometimes  chronic  from  the  beginning. 

The  peritoneal  abscesses  which  follow  the  suppurative  form  may  run 
a  chronic  course.  Chronic  localized  peritonitis  may  occur  in  connection 
with  disease  of  any  of  the  organs  covered  by  the  peritonaeum. 

Chronic  Peritonitii  with  AMitet. — In  most  cases  this  is  chronic  from 
the  outset  and  independent  of  the  causes  above  mentioned.  By  far  the 
most  frequent  form  of  inflammation  is  that  due  to  tuberculosis,  and  by 
some  writers  the  opinion  is  still  held  that  this  form  is  always  tuberculous. 
After  the  oWrvations  reported  by  Henoch,  Vierordt,  Fiedler,  and  others, 
there  seems  to  be  no  longer  any  room  for  doubt  regarding  the  existence 
of  a  chronic  non-tuberculous  form  of  peritonitis  with  ascites,  although 
it  must  be  considered  a  rare  disease.  In  its  pathological  and  clinical 
aspects  it  is  to  be  compared  to  subacute  or  chronic  pleurisy  with  effusion. 

Etiology, — Nearly  all  the  cases  thus  far  reported  have  occurred  in 
children  over  six  years  old.  The  causes  are  for  the  most  part  obscure. 
The  disease  has  been  attributed  to  exposure,  rheumatism,  and  injury. 
In  a  few  instances  it  has  followed  measles.  It  may  be  associated  with 
disease  of  the  intestines  or  the  solid  viscera  of  the  abdomen,  especially 
with  new  growths  of  the  kidney,  liver,  etc. 

Lesions. — The  post-mortem  observations  thus  far  have  been  few.  In 
the  reported  cases  there  has  been  found  a  large  amount  of  greenish 
serum  in  the  general  peritoneal  cavity,  with  a  very  moderate  amount  of 
fibrin  and  adhesions,  which  are  sometimes  few  and  sometimes  very 
numerous.    Chronic  pleurisy  may  be  associated. 

•  Jahrbuch  fttr  Kinderh.,  Bd.  iviii,  420. 
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Symptoms.— The  early  symptoms  are  of  a  very  indefinite  character, 
such  as  a  decline  in  the  general  health,  or  dy8j>eptic  symptoms;  but  often 
nothing  whatever  is  noticed  until  the  swelling  of  the  abdomen  begins. 
The  enlargement  cornea  on  rather  gradually  in  the  course  of  a  few  weeks. 
Pain  is  slight,  or  wanting  altogether.  There  may  be  some  abdominal  ten- 
derness, but  this  is  rarely  marked.  The  bowels  are  irregular;  sometimes 
there  is  diarrha^a  and  sometimes  constipation.  The  abdomen  is  usnally 
distended  witli  tluid^  the  umbilicus  protruding,  and  the  superficial  veins 
prominent.  The  enlargement  is  generally  regular  and  symmetrical,  and 
the  wave  of  fiuctuation  is  readily  obtained.  The  general  symptoms  are 
very  few.  In  some  cases  there  is  a  slight  evening  rise  of  temperature  of 
one  or  two  degrees.  There  may  be  general  weakness,  loss  of  appetite, 
and  moderate  ana^min. 

The  usual  conrse  of  the  disease  is  for  the  fluid  to  remain  for  a  time 
and  then  undergo  slow  absorption,  the  case  going  on  to  complete  recov- 
ery. Occasionally  relapses  are  seen.  The  results  ara  not  always  so  favour- 
able, for  in  some  instances  there  is  no  tendency  to  absorption  of  the  fluid, 
the  general  health  is  gradually  undermined,  and  the  patients  die  from 
exhaustion  or  from  some  intercurrent  disease.  The  diagnosis  rests  upon 
the  presence  of  ascites,  developing  gradually  witliout  any  signs  or  symp- 
toms of  disease  in  the  heart,  liver,  or  other  organs.  The  points  which 
distinguish  it  from  tuberculous  peritonitis  are  considered  under  that  dis- 
ease. In  the  eases  which  recover,  the  fact  that  no  other  signs  of  tubercu- 
losis subsequently  develop  is  an  important  point  in  diagnosis.  The  prog- 
nosis is  in  most  cases  favourable,  but  must  be  guarded  on  account  of  the 
difficulty  in  making  a  positive  diagnosis  from  the  tuberculons  form.  Re- 
covt-Tv  is  usually  complete  and  jMjrmancut. 

Treatment — It  is  important  that  the  j»atient  should  be  kept  at  rest, 
preferably  confined  to  bed.  The  best  results  are  usually  obtained  by  the 
adoption  of  a  general  tonic  plan  of  treatment.  If  absorption  of  the 
fluid  does  not  begin  with  such  means,  saline  diuretics  should  be  given  and 
the  amount  of  fluid  allowed  the  {Mitient  limited.  When  there  is  no  tend- 
ency to  absorption  after  a  thorough  trial  of  the  above  measures,  and 
especially  when  the  patient's  general  health  begins  to  suffer,  the  fluid 
should  bu  removed  by  aspiration.  If  it  continues  to  accumulate  after 
repeated  aspirations,  laparotomy  may  be  performed,  for  in  some  cases 
this  has  the  same  beneficial  effect  as  in  tuberculous  peritonitis. 


TUBEKCUIiOUS  PERITONITIS. 

The  peritonaeum  is  quite  frequently  the  seat  of  tuberculous  inflamma- 
tion in  early  life;  but  not  so  often  in  infants  as  in  older  children.  Of 
56  collected  cases,  7  were  under  three  years  of  age,  26  from  three  to  eight 
years,  and  23  from  eight  to  sixteen  years.  In  119  antopsies  upon  taberca- 
lous  patients,  most  of  them  under  three  years  old,  of  which  I  hare  records. 
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the  peritonapum  was  involved  in  8*5  |>or  conL.  In  105  autopsies,  for  tlie 
most  part  upon  older  tuberculous  cluklren,  Ashby  found  the  peritonaeum 
involved  in  3(J  percent.  In  883  collected  autopsies  upon  tuberculous  chil- 
dren of  all  ages,  Biedert  *  found  the  peritonanirn  involved  in  18*3  per 
cent.  These  figures  do  not  represent  the  number  of  cases  of  tuberculous 
peritonitis,  as  in  many  of  them  only  a  few  miliary  tubercles  were  present. 

It  is  no  doubt  ponsible  for  peritonitis  to  occur  as  the  primary  lesion 
of  tuljerculosis,  but  in  the  great  majority  of  cases  it  is  secondary.  It 
may,  however,  appear  as  the  most  important  tuberculous  lesion  in  the 
Ijody.  The  peritoneum  may  bi>  infected  directly  from  the  intestine,  the 
mesenteric  glands,  or  the  pJeura,  or  from  more  distant  parts,  such  as  the 
lungs,  the  bronchial  glands,  the  cervical,  or  other  external  glands.  In  a 
small  number  of  cases  there  is  a  history  of  some  local  exciting  cause, 
such  as  a  fall  or  blow  upon  the  abtlomon.  The  disease  may  follow  expo- 
sure, or  occur  as  a  sequel  to  one  of  the  exanthemata. 

Tuberculous  peritonitis  may  be  acute  or  chronic.  It  presents  several 
varieties,  quite  distinct  from  one  another,  both  in  their  pathological  and 
clinical  features. 

1,  Miliary  Tuberculosis  of  the  Feritonseam  accompanying  General 
TuberculosiB. — The  perittnutHiin  may  be  involved  as  one  of  the  lesions  in 
ncuti!  or  subacute  general  miliary  lut>orculosis.  This  is  the  most  common 
form  seen  in  infants.  The  lesions  consist  in  a  deposit  of  miliary  tuber- 
cles, which  are  generally  rather  sparsely  scattered  over  the  peritonieum. 
The  evidences  of  intlammation  are  very  slight,  or  they  may  be  absent 
altogether.  These  cases  do  not  come  under  observation  as  cases  of  peri- 
tonitis, as  there  are  no  abdominal  symjitoms. 

2.  Miliary  Tuberculosis  of  the  Peritonaeum  with  Ascites. — Although 
not  the  most  common  variety  in  children,  these  cases  form  an  important 
group.  The  peritonaeum  is  thickly  sown  with  miliary  tubercles,  both  dis- 
crete and  in  conglomerate  masses.  They  are  found  in  the  omentum  and 
the  mesentery,  upon  the  surface  of  the  intestines  and  the  solid  viscera. 
The  peritona?um  shows  in  varying  degrees  the  changes  of  acute  or  sub- 
acute intlammation.  There  is  congestion,  with  the  production  of  a  mod- 
crate  amount  of  fibrin  and  a  large  amount  of  serum.  In  the  most  acute 
cases  the  fluid  is  in  the  general  peritoneal  cavity.  In  those  of  longer  du- 
ration it  may  be  sacculated.  The  fluid  is  usually  abundant,  but  not  excess- 
ive. It  is  most  commonly  an  olive-coloured  serum,  but  it  may  be  sero- 
purulent,  and  even  bloody.  There  are  commonly  other  lesions  of  tubercn- 
losia  in  the  body,  but  they  are  less  marked  than  those  of  the  peritonsum. 

These  ascitic  cases  generally  run  an  acute  or  subacute  course,  the  usual 
duration  being  from  one  to  four  months.     Clinically  they  present  the, 

*  Jahrbuch  fQr  Kinderb.,  xxi,  178 ;  see  also  Osier,  Johns  Hopkins  Ho»pita]  ReporU. 
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symptoms  of  a  moderate  grade  of  peritoneal  inflammation  with  ascitea 
The  onset  is  rather  gradual,  with  indefinite  general  symptoms.  There  is 
usually  some  fever— 100°  to  101*5**  F.  There  are  general  weakness,  pros- 
tration, and  loss  of  flesh,  but  not  rapid  emaciation.  Vomiting  is  not 
prominent,  and  pain  and  tenderness  are  rarely  very  marked.  There  may 
be  nothing  distinctive  until  distention  of  the  abdomen  is  seen.  This  at 
first  is  due  to  gas,  but  later  to  fluid,  which  may  accumulate  in  sufficient 
quantity  to  fill  the  general  peritoneal  cavity.  The  bowels  are  constipated, 
or  there  may  be  diarrhoea. 

The  usual  course,  when  untreated,  is  for  the  disease  to  go  on  to  a  fatal 
termination  from  exhaustion.  Less  frequently  the  fluid  is  absorbed,  and 
the  case  becomes  one  of  the  fibrous  type,  with  a  tendency  to  relapses; 
rarely  it  is  followed  by  the  ulcerative  form. 

3.  The  Fibrous  FonzL — This,  in  its  general  characters,  may  be  com- 
pared to  the  fibroid  form  of  pulmonary  tuberculosis.  There  is  a  tuber- 
culous inflammation,  the  products  of  which  have  undergone  transfor- 
mation into  fibrous  tissue.  This  may  in  a  certain  sense  be  regarded  as 
a  method  of  cure.  Tlie  essential  feature  of  the  lesion  in  these  cases  is  the 
production  of  extensive  organized  adhesions  between  the  intestinal  coils, 
and  between  the  intestines  and  the  abdominal  walla.  The  intestines  may 
be  compressed  against  the  spine  by  bands.  Ascites  may  be  present.,  but  it 
is  frequently  absent  altogether.  If  there  is  fluid,  it  may  be  in  the  gen- 
eral peritoneal  cavity,  or  it  may  be  sacculated.  The  fluid  may  consist 
either  of  serum  or  of  sero-pus.  There  is  no  tendency  to  caseation  or 
breaking  down. 

Clinically  these  cases  are  distinguished  by  their  slow,  irregular  course. 
They  are  the  most  chronic  of  all  the  forms.  The  disease  may  be  chronic 
from  the  outset,  or  it  may  follow  the  variety  previously  mentioned.  The 
onset  is  generally  insidious;  fever  is  slight,  or  entirely  absent.  There 
is  rarely  vomiting.  The  bowels  may  bo  constipated  or  loose.  For  a 
long  time  the  general  health  may  remain  good.  The  only  characteristic 
symptom  is  the  enlargement  of  the  abdomen.  In  the  early  part  of  the 
disease  this  is  chiefly  from  the  tympanites,  but  later  it  may  depend  wholly 
or  in  part  upon  an  accumulation  of  fluid.  Ascites  usually  develops  very 
slowly,  but  may  be  abundant.  The  adhesions  of  the  iutestines  may  give 
rise  to  irregularities  in  the  outline  of  the  abdomen.  Ascites  may  be  pres- 
ent for  a  time  and  then  disappear  spontaneously,  and  the  general  health 
may  so  improve  that  the  patient  is  considered  quite  well.  There  may 
even  be  a  permanent  cure.  In  other  cases,  after  symptoms  have  been 
absent  for  some  time,  relapses  occur,  and  more  fluid  is  poured  out.  In 
addition  to  these  symptoms,  others  are  present  depending  upon  the  me- 
chanical effects  of  pressure  from  the  contracting  adhesions.  There  may 
be  more  or  less  constriction  of  the  intestine,  pressure  upon  the  rena  cava, 
the  renal  or  portal  veins,  the  thoracic  duct  or  its  branches,  or  apon  the 
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"Blomach.  These  may  give  rise  to  dyspeptic  Bymptoms,  emaciaiion, 
oedema  of  the  lower  extremities,  and  albuminuria. 

In  some  cases  the  disease  is  entirely  latent^  and  it  is  discovered  at 
autopsy  when  there  have  been  either  no  abdominal  symptoms  during  life, 
or  only  colicky  pains  of  an  indefinite  character.  The  course  of  this  form 
of  peritonitis  is  slow  and  irregular;  it  generally  lasts  for  from  three  to 
twelve  montlis,  although  with  intermissions  and  exacerbations  it  may  ex- 
tend over  several  years.  The  fatal  result  may  be  due  to  an  acute  exacer- 
bation, to  exhaustion,  or  to  the  development  of  tuberculosis  elsewhere. 

4.  The  Tncerative  Form. — This  is  an  inflaunnalion  associated  with 
large  tuberculous  deposits  which  go  on  to  caseation  and  softening.  It 
may  be  compared  to  ulcerative  phthisis.  In  point  of  chronicity  it  stands 
midway  between  the  two  preceding  varieties.  It  is  one  of  the  most  fre- 
quent forms  seen  in  children,  and,  while  it  may  be  localized,  it  is  usually 
general. 

There  is  commonly  a  very  abundant  fibrinous  exudate,  matting  the 
coils  of  intestine  together  and  causing  them  to  adhere  to  the  solid  viscera 
and  to  the  abdominal  walls.  In  this  exudate  there  are  seen  tuberculous 
deposits  consisting  of  small,  yellow  nodules  and  larger  caseous  raasses, 
often  broken  down  at  the  centre.  These  caseous  deposits  arc  also  found 
in  the  mesentery  and  in  the  omentum,  which  may  be  very  greatly  thick- 
ened. Pockets  are  formed  by  the  adhesions  which  sometimes  contain 
clear  serum,  but  more  frequently  pus  or  a  brownish  fluid.  The  tuber- 
culous deposits  are  found  upon  the  peritoneal  surface  of  the  intestine, 
and  infiltrate  the  intestinal  walls,  often  leading  to  perforation,  and  some- 
times to  fistulous  commimications  between  adherent  intestinal  coils. 
There  may  also  be  tuberculous  infiltration  of  the  abdoniinal  walls,  ac- 
companied by  cellulitis,  resulting  in  abscesses,  which  may  open  exter- 
nally, usually  in  the  neighbourhood  of  the  umbilicus. 

The  ulcerative  form  may  succeed  either  the  miliar}'  or  fibrous  form, 
or  the  inflammation  may  be  of  this  type  from  the  outset.  Tuberculous 
lesions  are  always  found  in  the  other  organs,  especially  in  the  lungs, 
where  they  are  usually  advanced. 

Clinically  the  ulcerative  cases  are  characterized  by  well-marked  con* 
stitntional  symptoms,  which  are  due  partly  to  the  peritonitis  and  partly 
to  the  general  tuberculosis.  Fever  is  regularly  present,  the  temperature 
usually  ranging  from  99°  to  102"  F.  Sometimes  it  assumes  a  distinctly 
hectic  type.  There  is  progressive  emaciation,  ansemia,  prostration,  and 
sweating.  Diarrhoea  is  frequent  and  the  intestinal  discharges  may  at 
times  be  bloody.  The  abdomen  is  large,  but  not  so  murh  distended  as  in 
some  of  the  other  forms ;  the  superficial  veins  are  often  prominent.  It 
ie  rare  that  ascites  can  be  made  out  by  percussion,  although  fluid  can 
often  be  found  by  puncture.  Areas  of  dulness  and  tympanitic  resonance 
are  irregularly  distributed.    Nodular  masses  from  one  to  two  inches  in 
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diameter  may  be  felt  anywhere  in  the  abdomen-  The  epigastric  and  um- 
bilical regions  may  be  occupied  by  a  smooth,  hard  tumour — the  thickened 
omentum — which  may  resemble  the  liver.  There  may  be  the  signs  of 
phlegmonous  inflammation  of  the  abdominal  wall  in  the  neighbourhood 
of  the  umbilicus,  and  even  an  abscess,  which,  after  opening,  may  leave  a 
fistulous  eumnmnication  with  the  peritouseum.  There  are  usually  some 
signs  of  disease  in  the  lungs,  and  the  pulraonar}-  symptoms  may  mask 
those  of  the  abdomen..  The  course  of  the  disease  is  steadily  progressive, 
the  usual  duration  being  two  to  six  months.  Death  results  from  the 
pulmonary  disease,  from  tuberculous  meningitis,  from  exhaustion,  and 
occasionally  it  is  due  to  accidents  ai^sociated  with  perforation. 

5.  Peritonitis  associated  with  TubeTCulosis  of  the  Mesenteric  Lymph 
Nodes. — These  nodes  may  be  tuber<uluiit«  iu  auy  of  the  preceding  varie- 
ties. In  certain  cases  this  is  the  principal  lesion,  and  it  is  accompanied 
by  localized  peritonitis,  which  resnlLs  in  the  formation  of  a  large,  irregu- 
lar, nodular  mass  lying  close  against  the  spine.  It  is  usually  associated 
with  tuberculous  ulcers  of  the  intestine.  There  may  be  no  symptoms 
except  those  depending  upon  the  pressure  of  the  glandular  masses  upon 
the  great  vessels.  This  may  lead  to  a?dema  of  the  lower  extremities  or  to 
thrombosis  of  the  vena  cava,  and  may  give  rise  to  an  abdominal  tumour. 
There  may  l)e  dinrrho'n  due  to  the  intestinal  lesions. 

DiagTioflis  of  Tuberculous  Peritonitis. — In  children,  chronic  ascites 
with  fever  usually  means  tuberculous  peritijuitis.  If  the  abdominal  effu- 
sion is  sacculated  instead  of  diffuse,  the  pTobabilitieB  of  peritonitis  are 
much  increased.  If  there  are  added  the  physical  signs  and  symptoms  of 
disease  of  the  lunp^,  the  diagnosis  is  almost  certain.  Cirrhosis  of  the 
liver  is  much  more  chninic  in  its  course,  and  is  very  rare  previous  to  the 
ninth  year,  Iteing  almost  unknown  in  infancy  and  early  childhood.  In  it 
there  is  often  a  history  of  syphilis,  and  jaundice  may  be  present.  If 
ascites  is  absent,  tuberculosis  of  the  peritonseum  may  be  suspected  if 
there  are  irregular  nodules  or  tumours  in  various  parts  of  the  abdo- 
men, with  tenderness,  emaciation,  moderate  pain,  and  persistent  fever. 
Chronic  abscess  in  the  neighbourhood  of  the  umbilicus  is  always  suspi- 
cious. The  ulcerative  form  is  generally  accompanied  by  evidences  of  tu- 
berculous disease  in  the  lungs  and  other  organs,  and  is  easily  recognised. 
The  fibroid  form  may  be  suspected  if,  with  tuberculosis  of  other  organs, 
there  are  irregular  colicky  pains  and  abdominal  tenderness.  From  the 
abdominal  symptoms  alone  it  can  not  be  recognised  unless  there  is  as- 
cites.   In  all  doubtful  cases  an  c.\plorator)'  incision  should  be  made. 

Between  tul>crcnlons  and  non-tiiherculous  chronic  peritonitis  a  diag- 
nosis is  at  times  inipo.«sible.  If  there  is  a  good  family  history;  if  there 
are  no  signs  of  tuberculosis  in  the  lungs  or  elsewhere;  if  abdominal  ten- 
derness is  slight  or  absent ;  if  there  are  no  nodular  tumours;  if  fever  and 
marked  emaciation  are  wanting;  and  if  the  amount  of  fluid  is  excessire. 


TUBKRCUI^US  PERITONITIS. 


476 


the  probabilities  are  in  favour  nf  a  simple  inflammation.  There  arc. 
Iiowever,  some  cases  in  which  the  diagnosis  can  \tv  niftde  only  hy  an 
exploratory  incision,  and  sometimes  not  even  then  without  an  examination 
f>f  (he  fibrous  nodules  by  the  microscope  or  by  inoculation  experiments. 
In  doubtful  cufies  the  chances  are  always  much  in  favour  of  tuberculous 
inflammation  on  account  of  its  greater  frequency. 

Prognosis. — Cases  of  the  ulcerative  type  are  hoj»elestJ.  In  the  ascitic 
and  rd)roiis  forms  the  prognosis  is  better;  a  certain  niimljer  recover 
under  medical  treatment,  others  are  cured  by  operation.  Exactly  in  what 
proportion  the  cure  in  permanent,  it  is  at  present  impossible  to  say, 
for  most  of  tlie  reported  cases  were  not  under  observation  long  enough 
to  make  it  certain  that  relap^s  did  not  occur. 

Treatment. — The  general  treatment  of  tuberculous  peritonitis  is  the 
same  as  that  of  tuberculosis  in  other  parts  of  the  l>ody.  The  essentials 
are,  rest  in  the  recumbent  position,  a  climate  mild  enough  to  permit  the 
patient  to  remain  out  of  doors  the  greater  part  of  the  time,  and  very  caro- 
f\\\  attention  to  feeding  with  the  purpose  of  improving  the  general 
nutrition.  Under  this  treatment  a  very  considerable  numlKT  of  patients 
recover.  Such  a  termination  is  more  likely  if  the  diagnosis  has  been 
made  early  and  if  the  disease  is  limited  to  the  peritonitum.  Specific 
drugs  play  but  a  small  part  in  the  treatment  of  these  cases. 

In  cases  not  progressing  favourably  under  general  medical  treatment, 
the  question  of  operation  must  be  considered.  By  means  of  laparotomy 
very  many  cases  have  been  cured  completely.  The  most  favourable  cases 
for  operation  arc  those  of  the  ascitic  variety.  Aldibert,  in  his  monograph, 
gives  the  indications  and  contra-indications  for  operation  as  follows: 
Laparotomy  is  indicated  in  all  forms  accompanied  by  ascites,  although 
in  acute  cases  it  may  be  only  palliative;  in  suppurative  forms  which  are 
diffuse,  or'  with  a  unilocular  cyst ;  in  all  cases  of  intestinal  obstruction 
in  the  course  of  tuberculous  peritonitis;  and  in  all  cases  of  doubtful  diag- 
nosis. Operation  is  contra-indicated  in  the  fit>rous  form  not  attended 
by  pain,  this  usually  tending  to  spontantx>a»  recovery;  in  the  dry  ulcera- 
tive form,  except  at  the  outset;  in  the  suppurative  form  with  multilocnlar 
cysts.  The  existence  of  other  foci  of  tuberculosis  does  not  contra- 
indicate  operation  except  when  these  are  chiefly  intestinal,  or  when 
there  is  general  tuberculosis  with  extensive  and  rapidly  progressing 
lesions. 

Aldibert  has  colkx;ted  statistics  of  fifty-two  operations,  with  seven 
deaths  and  forty-tive  recoveries.  Xine  patients  were  reported  well  one 
year  after  operation.  It  is  possible  that  among  these  cases  some  of  sim- 
ple inflammation  were  included;  of  eighteen  cases,  however,  in  which  the 
diagnosis  of  tuberculosis  was  established  by  the  microscope  or  inocula- 
tion experiments,  all  recovered,  and  six  were  well  one  year  after  operation. 
Why  opening  the  abdomen  and  draining  or  washing  out  the  peritoneal  cav- 
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ity  should  have  such  an  influence  in  arresting  the  disease,  has  not  yet 
been  satisfactorily  explained.  For  the  surgical  aspect  of  the  treatment 
the  reader  should  consult  works  upon  surgery. 

ASCITES. 

Ascites  consists  in  an  accumulation  of  fluid,  usually  clear  serom,  in 
the  general  peritoneal  cavity.  It  is  a  symptom  of  the  yarious  forms  of 
peritonitis,  especially  the  chronic  varieties  described  in  the  preceding 
pages.  It  may  be  due  also  to  portal  obstruction  from  cirrhosis  of  the 
liver,  or  pressure  upon  the  portal  vein  by  peritoneal  adhesions  or  large 
lymphatic  glands.  It  is  occasionally  seen  in  all  forms  of  abdominal 
tumours.  Ascites  may  occur  in  general  dropsy  from  cardiac  disease, 
chronic  pleurisy,  or  interstitial  pneumonia,  or  from  any  condition  caus- 
ing pressure  upon  the  vena  cava.  It  is  also  seen  in  the  general  dropsy  of 
renal  disease.  A  moderate  amount  of  ascites  is  often  met  with  in  ex- 
treme ansemia  or  leuksemia. 

Small  accumulations  of  fluid  in  the  peritoneal  cavity  are  difficult  of 
detection.  Large  amoanta  are  generally  easily  made  out.  There  is  a  uni- 
form smooth  distention  of  the  abdomen  and  dilatation  of  the  saperficial 
veins,  especially  about  the  umbilicus.  On  palpation,  the  wave  of  fluctu- 
ation can  be  obtained  by  placing  one  hand  against  the  abdomen  upon  one 
side  and  giving  the  opposite  side  a  sharp  tap.  A  similar  wave  may  be  felt 
when  there  is  tympanitic  distention.  The  two  are,  however,  readily  dis- 
tinguished by  having  an  assistant  make  pressure  with  the  edge  of  the  hand 
along  the  linea  alba  while  the  test  is  being  made ;  this  obstructs  the  wave 
transmitted  through  the  abdominal  wall,  but  does  not  affect  that  through 
the  fluid.  On  percussion  in  the  sitting  posture,  there  are  dulneaa  below 
and  resonance  above.  When  the  patient  is  recumbent,  there  are  resonance 
in  the  median  line  and  dulness  or  flatness  in  the  lateral  portion  of  the 
abdomen. 

The  prognosis  and  treatment  of  ascites  will  depend  upon  its  cause. 

Chylous  Aidtefc — This  term  is  applied  to  certain  cases  in  which  the 
abdominal  fluid  contains  fat  The  colour  may  be  milky-white  or  light 
brown,  and  the  fluid,  after  standing,  may  have  at  its  surface  a  thick, 
creamy  layer.  The  amount  of  fat  present  has  been  as  high  as  five  per  cent 
This  condition  is  rare  in  childhood.  In  1884,  LetuUe*  could  find  but 
seven  cases  on  record.  The  exact  pathology  is  as  yet  not  well  understood. 
In  the  cases  which  have  thus  far  come  to  autopsy  there  has  usually 
been  found  chronic  peritonitis,  sometimes  simple,  sometimes  tuberculous. 
The  lymph  vessels  in  some  of  the  cases  have  been  empty,  and  often  no 
obstruction  of  the  lymph  circulation  could  be  discovered.  The  &t  is 
believed  by  some  to  be  derived  from  fatty  degeneration  of  the  products  of 
chronic  inflammation,  but  this  seems  hardly  sufficient  to  explain  the  laige 
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amount  of  fat  Bometimes  found.  In  some  of  the  cases  it  has  been  due 
to  a  wound  of  the  thoracic  duct.  The  amount  of  fluid  is  frequently  very 
large.  The  prognosis  is  usually  bad,  although  Founds  has  reported  (Brit- 
ish Medical  Journal,  1892)  a  case  in  a  girl  of  ten  years,  where  recovery 
followed  laparotomy.    Tuberculous  peritonitis  was  present. 

SUBPHRENIC  A6SCKSS. 

In  the  group  of  cases  of  localized  peritonitis  or  peritoneal  abscess 
must  be  included  subphrenic  abscess.  This  is  a  rare  condition  in  child- 
hood, and  consists  in  an  accumulation  of  pus  just  beneath  the  diaphragm 
and  above  the  liver.  Its  cause  may  be  either  in  the  thorax  or  in  the  abdo- 
men. It  may  complicate  acute  pneumonia,  usually  of  the  right  lower 
lobe,  by  a  direct  extension  of  infection  through  the  lymph  channels. 
Sometimes  it  has  been  associated  with  phthisical  cavities.  In  the  abdo- 
men it  may  be  associated  with  disease  of  the  liver.  The  accumulation  of 
pus  is  sometimes  very  great,  so  that  the  diaphragm  is  crowded  high  into 
the  thorax. 

The  symptoms  and  physical  signs  closely  resemble  those  of  empyema, 
and  most  of  the  cases  have  been  operated  upon  with  the  belief  that  the 
surgeon  was  dealing  with  empyema.  Meltzer  has  reported  a  case  in  a 
child  of  two  years  which  followed  pneumonia  of  the  right  base.  At  the 
operation  only  a  few  drops  of  pus  were  found  in  the  pleural  cavity;  but 
there  was  discovered  a  pinhole  opening  in  the  diaphragm,  from  which  the 
pus  had  escaped  from  a  large  subphrenic  abscess.  This  was  evacuated, 
and  the  patient  recovered  perfectly.  Subphrenic  abscesses  may  contain 
air;  they  are  then  likely  to  be  mistaken  for  pneumothorax.  These  ab- 
scesses require  incision  and  drainage  like  other  forms  of  peritoneal  abscess. 
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CHAPTER    L 

NASAL  CAVITIES. 

ACUTE  NASAL  CATARRH— COEYZA. 

Although  the  symptoms  of  acute  nasal  catarrh  are  chiefly  nasa],  the 
principal  seat  of  the  pathological  process  is  the  rhino-pharynx. 

Etiolo^. — Certain  children  are  predisposed  to  attacks  of  acute  nasal 
cJitarrh.  This  predisposition,  as  it  sometimeis  extends  to  entire  families, 
may  be  inherited ;  but  more  frequently  it  is  acquired,  and  usually  by  the 
following  mode  of  life :  It  is  seen  in  children  who  get  very  little  fresh  air, 
because  they  are  kept  indoors  unless  the  weather  is  perfect;  who  live  in 
houses  always  overlieated ;  whose  sleeping  rooms  are  kept  carefully  closed 
at  night  for  fear  they  may  take  cold;  who  are  for  the  same  reason  so 
overloaded  with  clothing  that  they  can  not  engage  in  any  active  play 
without  being  thrown  into  a  profuse  perspiration.  These  conditions 
after  a  time  result  in  a  great  sensitiveness  of  all  the  mucous  membranes, 
but  especially  those  of  the  nose  and  pharynx,  which  is  much  increased 
by  residence  in  a  damp,  changeable  climate.  A  small  adenoid  growth  is 
very  often  present.  Young  infants  and  those  who  are  rachitic,  are 
frequent  sufferers  from  acute  nasal  catarrh.  Attacks  arc  often  brought 
on  by  insufficient  covering  for  the  head,  by  wetting  the  feet,  by  cold  and 
exposure,  especially  to  the  raw  winds  of  spring,  accompanied  by  the 
dampness  which  occurs  with  melting  snow.  In  susceptible  children  the 
exciting  cause  is  often  a  very  trivial  one.  A  draught  of  cold  air  for  u 
few  minutes  may  be  sufficient  to  excite  sneezing  and  a  nasal  discharge. 
Atmospheric  conditions  are  probably  not  the  only  cause  of  acute  nasal 
catarrh.  Micro-organisms  certainly  play  an  important  part,  particularly 
in  the  purulent  variety.  Although  pyrogenic  germs  are  always  present 
in  the  nose,  they  do  not  excite  an  attack  of  acute  catarrh  without  the 
vascular  changes  which  arc  produced  by  other  causes.  Acute  catarrh  may 
be  sporadic  or  epidemic;  it  is  probably  contagious,  being  communicated 
by  children  using  the  game  handkerchief  or  occupying  the  same  bed. 

Acute  nasal  catarrh  may  be  a  symptom  of  measles,  nasal  diphtheria, 
or  influenza,  and  it  may  accompany  erysipelas  of  the  face. 
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Symptoma. — The  changes  in  the  mucouB  nieinbraiie  of  the  nose  are  not 
great,  and  are  usually  secondary  to  those  of  the  rhino-pharynx,  being  in  a 
large  measure  due  to  the  discharge.  There  are  redness  and  slight  swell- 
ing. The  nasal  passages  may  be  for  the  time  quite  occluded  by  the  dis- 
charge, which  is  usually  profuse,  at  first  sero-mucous,  and  finally,  if  the 
attack  is  severe,  muco-purulent.  The  symptoms  may  be  very  transient, 
sometime^  passing  away  in  u  few  hours,  in  which  cases  there  is  only  a  vaso- 
motor disturbance;  or  they  may  continue  and  develop  into  a  true  inflam- 
mation. The  discharge  excoriates  the  nostrils  and  the  upper  lip.  At  the 
onset  there  is  usually  sneeziug,  and  in  iufunts  often  a  slight  fever.  In 
older  children  there  is  no  rise  of  temperature  except  in  the  most  sever© 
cases.  The  obstruction  to  nasal  respimtion  causes  mouth-breathing,  and  the 
dryness  and  discomfort  which  result  from  it  produce  disturbed  sleep,  snuf- 
fling and  difficulty  in  nursing,  this  being  in  severe  cases  almost  impossible. 
The  inflammation  may  extend  to  the  lachrymal  duct,  involving  the  eyes  in 
a  mild  conjunclivitJH.  Tiiero  may  be  closnre  of  the  Kiistachian  tubee, 
causing  deafness  and  otalgia.  There  may  also  be  secondary  otitis.  The 
process  often  extends  to  the  larynx  and  bronchi,  with  hoarseness  and  cough. 

In  infants,  severe  cases  may  be  followed  by  inflammation  of  the  lymph 
glands  of  the  neck  or  of  the  retro-pbaryngeal  region  ;  in  either  it  may  ter- 
minate in  abscess.  Less  fre*juently  these  catarrhal  colds  are  accompanied 
by  disturbances  of  the  digestive  tract,  and  there  ia  vomiting,  or  diarrhoea 
with  large  miicoiis  stools. 

Attacks  of  acute  nasal  catarrh  are  stated  by  some  writers  to  cause 
death  in  young  infants  by  interfering  with  respimtion.  I  have  never 
seen  dangerous  symptoms,  and  believe  them  to  be  exceedingly  rare,  if,  in- 
deed, they  ever  occur  as  a  result  of  a  simple  coryza.  In  the  mild  form 
the  attack  lasts  from  two  to  three  days ;  in  the  severe  form  from  one 
to  two  weeks.  Repeated  attacks  are  frequently  followed  by  the  develop- 
ment of  the  chronic  form  of  the  disease. 

Diagnosis. — It  is  important  to  distinguish  between  a  simple  acute  ca- 
tarrh and  one  due  to  mi-asles,  influenza,  nasal  diphtheria,  or  hereditary 
syphilis.  Measles  and  influenza  cause  more  fever  and  general  constitu- 
tional disturbance  than  does  simple  catarrh.  Nasal  diphtheria  is  usually 
characterized  by  the  appearance  of  membrane  in  the  anterior  nares  and 
by  patches  upon  the  tonsils.  These  nuiy  be  wanting,  however,  and  there 
may  be  only  a  very  profuse  discharge  tinged  with  blood.  When  j)erfliHting 
for  two  or  three  weeks  this  is  always  to  be  regarded  with  suspicion,  even 
though  the  constitutional  symptoms  nmy  lie  very  slight.  The  only  posi- 
tive means  of  excluding  diphtheria  is  by  cultures.  A  persistf^nt  acute 
nai*al  catarrh  in  a  young  infant  should  aways  suggest  syphilis,  and  the  pa- 
tient should  1k'  rarL'fully  watched  for  th'»  development  of  other  symi)tom8. 

Treatment. — A  chijd  suffering  from  acute  coryza  should  always  be  kept 
indoors  in  u  room  with  an  even  temi)erature  of  about  70**  F.,  the  bowels 
freely  opened,  and  the  amount  of  food  somewhat  reduced.    The  only  drug 
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which  seems  to  have  much  influence  upon  the  secretion  is  belladonna. 
A  good  combination  is  that  known  as  the  "  rhinitis  "  tablet  (camphor 
gT.  J,  quinine  gr.  },  fluid  extract  of  belladonna  Hi);  one  half  a  tablet 
may  be  given  every  hour  to  a  chiid  of  five  years. 

Useful  local  applications  are  alholene  oil,  oleo-stearate  of  zinc,  alka- 
line sprays,  such  as  Seiler*s  solution,  to  clear  away  the  secretions,  to  be 
followed  by  a  spray  containing  adrenalin.  If  the  nasal  obstruction  causes 
great  interference  with  respiration  or  nursing,  Uie  following  may  be  used 
with  a  medicine  dropper  or  spray : 

9  Adrenftlin  (1-1,000  Bol.) Jiss.; 

Acidi  carbolici gr.  ▼ ; 

Acidi  borici  gr.  xx ; 

Gljcerini   TILx; 

Aqiue  dcstilUt q.  a,  ad«  |  ij. 

M. 

In  all  cases  the  upper  lip  and  nostrils  should  he  protect«l  by  vase- 
line or  some  simple  ointment.  Under  no  circumstances  should  irritat- 
ing or  astringent  injections  be  given.  In  older  children  inlialations  of 
spirits  of  camphor  may  Ix;  u.-icfl  with  advantage. 

Prophylaxis  consists  in  solving  the  perplexing  question,  so  often  put  to 
the  physician,  of  how  to  prevent  children  from  '^taking  cold."  This  ia  a 
matter  of  the  utmost  importance,  and  follows  what  has  been  previously 
said  under  the  head  of  Etiology.  No  amount  of  cod-liver  oil  and  iron 
will  remove  this  tendency  to  catarrh  so  long  as  bad  hygienio  conditions 
continue.  Steeping  rooms  should  be  large  and  well  ventilated,  and  a 
window  should  be  kept  open  at  night,  except  in  very  severe  weather  or 
during  acute  attacks.  The  temperature  of  the  house  during  the  day  should 
be  from  68*  to  70®  F.,  but  never  above  this.  Children  should  be  accns- 
tomed  to  go  out  of  doors  anless  the  weather  is  especially  bad.  So  firmly 
rooted  in  the  minds  of  the  laity  is  the  idea  that  acute  catarrhs  come  from 
cold,  that  the  habit  of  coddling  delicate  children  is  always  likely  to  be 
carried  to  an  extreme. 

With  every  delicate  and  "catarrhal"  child  one  should  begin  in  the 
summer  by  having  him  live  in  the  open  air  as  much  as  possible,  sleeping 
in  a  room  with  free  ventilation,  with  moderate  covering,  and  continuing 
the  same  practice  into  the  fall  and  early  winter.  If  begun  gradually  in 
this  way  there  is  little  difficulty  in  continuing  throughout  the  winter. 

The  next  point  to  be  insisted  on  is  cold  sponging  immediately  upon 
rising  in  the  morning,  especially  about  the  chest,  throat,  and  spine  (page 
57).  The  use  of  chest  protectors,  cotton  pads,  and  extremely  thick  cloth- 
ing should  be  prohibited.  Flannel  underclothing  should  be  worn  upon 
the  chest  throughout  the  year,  and  upon  the  legs  also  in  winter;  the  very 
lightest  in  summer,  and  only  a  medium  weight  in  winter. 

Frequently  repeated  attacks  point  to  the  presence  of  adenoid  vegeta- 
tions in  the  pharynx,  and  no  measures  are  of  much  avail  until  these  are 
removed. 
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CHRONIC  KASAL  CATARRH. 

This  term  \b  rather  loosely  used  to  designate  a  chronic  nasal  discharge. 
Such  a  discharge  is  frequent  both  in  infancy  and  childhood.  It  is  a  con- 
dition much  neglected  by  the  general  practitioner.  Patients  are  too  often 
subjected  to  routine  constitutional  treatment  by  cod-liver  oil  and  prep- 
arations of  iodine,  with  the  idea  that  such  cases  are  "scrofulous,"  while 
local  treatment  is  either  neglected  altogether,  or  consists  only  of  the  use  of 
the  nasal  douche  or  syringing  with  a  saline  solution.  Sometimes,  when 
suggested  by  parents,  local  treatment  is  opposed  by  the  physician  in  the 
case  of  young  children,  and  a  great  amount  of  harm  follows.  Permanent 
damage  to  the  organs  of  hearing,  smell,  speech,  and  respiration  may  result 
from  neglecting  or  ignoring  chronic  nasal  catarrh  in  childhood. 

Chronic  nasal  catarrh  is  not  to  be  regarded  as  a  disease,  but  only  as 
a  symptom  which  may  be  due  to  any  one  of  a  variety  of  pathological  con- 
ditions, each  of  which  requires  very  different  treatment — viz.,  adenoid 
growths  of  the  pharynx,  foreign  bodies  in  the  nose,  polypi,  deviation 
of  the  septum  or  any  other  congenital  deformity  of  the  nasal  passages, 
the  various  foi*ms  of  chronic  rhinitis,  and  syphilis,  which  causes  a  form  of 
rhinitis  peculiar  to  itself. 

Adenoid  Growths  of  the  Pharynx. — These  are  more  fully  discussed 
elsewhere.  They  are  by  far  the  most  frequent  cause  of  chronic  nasal 
discharge  in  infants  and  3'oung  children,  and  should  be  the  first  one 
suspected.  Every  general  practitioner  can  easily  familiarize  himself  with 
the  method  of  digital  exploration  of  the  rhino-pharynx,  by  which  means 
these  growths  can  in  most  cases  be  easily  recognized.  The  nasal  dis- 
charge accompanying  adenoid  growths  is  due  to  a  chronic  rhino-pharyn- 
gitis. Treatment  is  without  avail  unless  the  growths  are  removed.  After 
this  is  done  tho  nasal  discharge  usually  disappears  quite  promptly. 

Foreign  Bodies  in  the  Nose. — This  condition  should  be  suspected 
w^henever  there  is  an  abundant  muco-purulent  discharge  limited  to  one 
nostril.  Foreign  bodies  in  the  nose  are  quite  frequent  in  young  children. 
Peas,  beans,  beads,  or  shoe  buttons  are  most  frequently  lodged  there. 
The  efTorta  at  removal  on  the  part  of  the  child,  or  even  of  the  mother, 
generally  result  in  pushing  the  body  farther  into  the  nose.  It  first  sets 
up  a  mechanical  irritation,  accompanied  by  pain,  swelling,  sneezing,  and 
sometimes  hemorrhage.  This  is  followed  by  a  catarrhal  infiammation, 
which  in  the  course  of  a  few  days  becomes  purulent,  and  may  last  indefi- 
nitely. The  discharge  is  generally  quite  abundant.  The  symptoms  point 
to  an  obstruction  of  one  nostril,  and  an  examination  with  the  probe  readily 
detects  the  presence  of  the  foreign  body. 

In  recent  cases  the  removal  of  the  foreign  body  may  sometimes  be 
accomplished  by  comprcjjsing  the  empty  nostril  and  having  the  child  blow 
liia  nose  strongly.     Often  the  sneezing  whicli  the  foreign  body  excites  ia 
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sufficient  to  remove  it.  Before  any  attempt  is  made  to  eeize  the  body 
with  forceps  cocaine  should  be  used,  not  only  for  the  purjwse  of  prevent- 
ing pain,  hut  in  order  to  shrink  the  mucous  nioinbrano  so  as  to  allow 
better  manipulation.  In  many  cases  chloroform  is  necessary.  In  most 
circumstances  ordinary  foreign  bodies  can  with  proper  forceps  be  ex- 
tracted without  difticulty.  No  subse^jucnt  treatment  is  required,  except 
the  use  of  some  mild  antiseptic  to  keep  the  nose  clean  for  a  few  days,  as 
the  inflammation  quickly  subsides  after  the  removal  of  the  cause. 

Nasal  Polypi. — These  are  nmrmg  the  infrequent  causes  of  chronic 
nasal  discharge  in  childhood.  They  are  especially  rare  before  the  deventh 
year,  but  both  mucous  and  fibrous  polypi  are  seen.  The  symptoms  are 
those  of  a  chronic  nasal  catarrh  with  paitial  or  complete  obstruction  of 
one  or  both  sides.  Polypi  increase  in  size  with  the  occurrence  of  every 
acute  coryza,  and  are  always  especially  troublesome  in  damp  weather. 
They  may  be  accompanied  by  reflex  symptoms,  such  as  cough,  sneezing, 
and  even  by  attacks  of  asthma.  There  may  be  headache,  and  sometimes 
diaturbances  of  smell,  taste,  and  hearing.  The  symptoms  are  of  much 
longer  duration  than  in  the  case  of  obstruction  from  a  foreign  body,  the 
discharge  is  not  so  abundant,  and  is  not  purulent.  The  diagnosis  is  made 
only  by  examining  the  nose  with  the  mirror  and  nasal  speculum. 

Polypi  may  be  removed  with  the  forceps,  but  this  is  best  accomplished 
by  the  use  of  the  wire  snare.  When  they  have  been  present  for  a  long 
time  the  accompanying  chronic  rhinitis  may  require  subsequent  treat- 
ment. 

Deviation  of  the  nasal  septum,  and  other  congenital  deformities 
which  cause  narrowing  of  the  nasal  respiratory  tract,  are  conditions  which 
belong  to  the  specialist. 

CHRONIC  RHINITia 

Three  forms  of  chnmic  rhinitis  are  recognised — simple^  hyi>ertrophic, 
and  atrophic. 

Simple  Chronic  Ehinitis. — Simple  chronic  rhinitis  existing  alone  is  of 
rare  occurrence  in  young  children.  In  the  cases  so  classed  the  symptoms 
are  usually  due  to  rhin«>-pharvngitis,  which  almost  invariably  depends 
upon  an  adenoid  growth.  The  growth  may  be  a  small  one,  ^o  that  the 
symptoms  of  obstruction  are  slight  or  absent.  A  frequent  complication 
is  chronic  enlargement  of  the  cervical  lymph  glands. 

The  only  constant  symptom  is  an  excessive  nasal  discharge,  which  is 
usually  mucous,  but  which  may  be  muco-purulent.  It  is  easily  removed 
by  blowing  the  nose,  if  the  child  is  old  enough  to  bo  taught  to  do  this. 
Children  too  young  to  clear  the  nose  in  this  way,  suffer  from  almost  con- 
stant discomfort.  The  amount  of  discharge  de])end?  upon  the  severity  of 
the  case.  It  frequently  causes  irritation  of  the  upper  lip,  which  may  l>e 
the  seat  of  eczema  or  impetigo,  especially  in  infants.    The  lip  may  be 
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swollen  and  prominent.  The  condition  of  the  external  parts  is  aggra- 
vated by  the  constant  disposition  to  pick  the  nose,  which  may  be  over- 
come by  the  application  of  a  short  anterior  splint  to  each  elbow. 

Epistaxia  sometimes  occurs.  The  duration  of  the  disease  is  indefi- 
nite; it  may  last  for  months  or  even  for  years,  the  symptoms  in  summer 
being  insignificant,  liut  returning  every  cold  scnpon.  It  may  terminate 
in  recovery,  or,  in  children  with  tlabby  tissues  and  delicate  constitution, 
it  may  be  followed  in  later  childhood  by  hypertroplxic  rhinitis. 

Treatment. — Prophylaxis  is  very  important.  The  main  purpose 
should  be  to  prevent  attacks  of  acute  nasal  catarrh  by  the  measures  men- 
tioned in  the  discussion  of  that  disease.  The  general  treatment  should 
not  be  routine,  but  directed  according  to  the  indications  of  each  case. 
There  should  be  enreful  attention  to  diet  and  to  the  condition  of  the 
bowels.  Iron  and  arsenic  are  needed  when  there  is  ansenita.  A  general 
tunic  treatnieut  is  n'ijuired  iu  iimst  cases.  Cod-liver  oil  and  the  syrup 
of  the  iodide  of  iron  are  both  useful,  but  are  not  specifics,  and  must  be 
intelligently  combined  with  other  measures. 

Local  treatment  consists  first  in  cleanliness,  and,  secondly,  in  the  use 
of  astringents  in  the  form  of  powder  or  solution.  For  cleansing,  a  solu- 
tion which  is  both  alkaline  and  antiseptic  is  desirable.  This  may  be  used 
in  the  form  of  a  spruy,  after  which  the  nose  is  cleared  by  blowing;  or  in 
infants,  if  the  discharge  is  abundant,  the  only  efficient  method  of  getting 
rid  of  it  is  by  nasal  syringing.  This  is  attended  by  some  risk  of  forcing 
materials  into  the  middle  ear;  but  if  carefully  done,  the  danger  seems 
to  me  to  be  less  than  that  of  allowing  the  discharge  to  remain.  Syring- 
ing should  always  be  done  with  the  mouth  open  and  the  head  inclined 
forward.  All  solutions  are  to  be  made  with  sterilized  water  and  used 
warm.  But  little  force  should  be  employed,  and  it  may  be  well  to  have 
a  syringe  the  nozzle  of  which  does  not  completely  fill  the  nostril.  Either 
Dobell's  or  Seller's  solution  may  Ik;  employed,  diluted  with  an  equal 
amount  of  water.     As  a  spray  the  following  may  be  used: 

3  List«rino* S  ». 

Sodii  bicarb., 

Sodiibiborat U  J  ss. 

Aqujp S  *^' 

If  this  is  to  be  used  with  a  syringe,  twice  as  much  water  should  be  added. 
Ordinarily,  the  nose  should  be  cleansed  thoroughly  twice  a  day,  more 
frequently  in  very  severe  caties.  Once  a  day,  after  the  nose  has  beeu 
cleanse<l,  an  astringent  solution  or  powder  should  l)C  applied.  One  of  the 
best  solutions  is  sulpho-carbolate  of  zinc  (gr.  v  to  water  =  j).  This  may 
be  used  as  a  spray,  or,  better,  dropjM*d  into  the  nostril  with  a  medicine 

*  List«rine  in  a  combination  containing  the  easential  oils  of  thyme,  eucalyptos, bap* 

tuio,  gaultheriB,  and  meutba  arrbQsis. 
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liii^tfT  tlw  ht^  b^in?  Ji^Jd  '**^  *^^^'    -^  6^^*^  powder  ie  a  combination 
f  aSicrtf*  •cW  gt.  iij.  tannic  acid  gr.  xxx,  and  stearate  of  zinc  5j,  which 

mav  b*  wwJ  *ith  an  insufflator  once  daily. 

MMVtnpilit  BliinitiB. — Thig  is  a  chronic  inflammation  of  the  nasal 

moww*  l*Ni^'*^»  accompanied  by  a  marked  hypertrophy  of  all  its  nor- 

rml  «4mct«w*»  jwrticularly  its  blood-vessels.  The  parts  chiefly  affected 
^^  tlivw  cowring  the  inferior  turbinated  bones.  The  mucous  mem- 
\mtg0  am)  submucous  tissue  are  so  thickened  and  relaxed  that  they  may 
»tt*lly  encn^aoh  u|»on  the  nasal  respiratory  space,  and  when  these  venous 
f;i^^irc0  «w  tilled  with  blood,  they  may  entirely  occlude  the  passage. 
TKvvv  i*  usually  associated  with  this  eondittou  some  degree  of  hyper- 
Uvehy  of  ^^^  adenoid  tissue  of  the  pharyngeal  vault. 

In  young  children  hypertrophic  rhinitis  is  a  very  infrequent  disease, 
Ift  indMd,  it  ever  occurs.  It  is  fairly  common  in  moderate  degree  in 
Mrr  children,  although  its  se%'ere  forms  arc  rare.  It  usually  follows  re- 
iktxatod  iittnoks  of  acute  nasal  catarrh  in  children  of  a  lymphatic  diath- 
l^ft,    A  fri'ipient  locnl  cause  is  a  dcllix'ted  nasiil  septum. 

The  symptoms  are  those  of  nasal  catarrh  with  bilateral  nasal  stenosis. 
The  discharge  is  usually  abundant,  thick,  and  tenacious,  being  increased 
by  dtiHt  and  dampness.  All  the  symptoms  of  nasal  ol>struction  are  pres- 
ent in  varying  intensity — the  "wooden"  voice,  mouth-breathing,  dis- 
turbed sleep,  etc.  There  may  be  reflex  cough,  catarrh  of  the  larynx  or 
broii(*hi,  accompanied  by  muscular  or  vaso-motor  spasm,  giving  rise  to 
spasmodic  croup  or  asthma.  Rhinoscopic  examination  shows  the  large 
pendulous  masses  of  mucous  membrane,  usually  red  and  irregular,  more 
or  less  completely  blocking  the  nasal  passage.  It  is  only  by  this  exami- 
nation that  the  disease  is  differt^ntiated  from  adenoids  of  the  pharynx, 
with  which,  however,  it  is  frequently  associated.  In  infants  and  young 
children  the  adenoid  growth  is  much  the  more  frequent,  and  throughout 
childhood  generally  the  more  important  factor  in  producing  these  symp- 
toms. 

The  treatment  of  these  cases  falls  largely  to  the  specialist,  although 
very  much  can  be  done  by  the  general  pnictitioner  if  he  will  learn  to  use 
intelligently  a  few  remedial  agents.  Constitutional  treatment  is  indi- 
cated as  in  simple  thinitis,  but  if  employed  alone  it  accomplishes  little 
or  nothing.  The  purpose  of  local  treatment  is  the  reduction  of  the 
hypertrophied  tissue  by  cauterization  under  cocaine  antesthesia,  by 
glacial-acetic  or  chromic  acid,  or  by  the  galvano-cautery.  Each  has  its 
advantages  and  its  advocates.  If  the  hyi»ertrophied  tissue  forms  pendu- 
lous tumours,  it  may  be  removed  by  the  wire  snare.  Both  nostrils  should 
not  be  operated  upon  at  the  same  time.  In  most  cases  cauterization 
must  be  repeated  several  times  at  intervals  of  a  few  weeks.  In  the 
meantime  one  of  the  cleansing  solutions  mentioned  on  page  56  may  be 
employed. 
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The  following  formula  of  Lefferts  is  an  ezoellent  one  for  a  spray  to 
be  used  in  this  condition : 

3  I'><]i gr.  IT 

Putasfi.  iodidi gr.  x 

Zinci  iodidi, 

Zinoi  fiulpho-c&rboUt &&gr.  xx 

Liftterinc $  j 

Aqwic Jiv 

To  be  used  as  a  spraj  ooce  daily. 

Atrophic  Rhinitii  (Fetid  Catarrh). — This  is  rare  in  young  children, 
and  only  occasionally  seen  in  thoae  over  twelve  years  old.  It  is  char- 
acterized by  the  formation  of  crusts  in  the  nose,  which  decompose  and 
produce  a  horribly  fetid  odour.  By  some  writers  the  terra  oz(Bna  is  ap- 
plied to  this  disease,  but  usually  this  terra  is  limited  to  rhinitis  associ- 
ated with  disease  of  the  bones.  Atrophic  rhinitis  has  been  regarded  by 
some  as  the  late  stage  of  the  hypertrophic  form.  This  view,  however,  is 
strongly  combatted  by  Bosworth,  who  considers  it  the  result  of  a  puru- 
lent form  of  acute  rhinitis.  The  changes  eoneist  in  an  atrophy  of  the 
mucous  membrane  and  the  destruction  of  many  of  the  secreting  glands. 
The  nasal  fossje  are  large  and  roomy.  The  voice  is  not  affected,  but  the 
sense  of  smell  may  be  much  impaired.  There  are  no  symptoms  of  obstruc- 
tion. The  discharge  is  scanty,  and  tends  to  accumulate  between  the  bones^ 
forming  largecrusta, which  are  expelled  with  difficultyby  blowing  thenoae. 

In  the  severe  cases  the  treatment  is  only  palliative,  yet  this  is  of  the 
utmost  importance  for  the  comfort  of  the  patient  aud  those  about  him. 
The  object  of  treatment  is  to  prevent  as  ranch  as  possible  the  forma- 
tion of  crusts  by  the  frequent  use  of  an  oil  spray,  such  as  liquid  albolene, 
in  order  to  coat  the  dry  mucous  membrane.  For  the  removal  of  crusts 
they  must  first  be  macerated  by  a  prolonged  nasal  douche  as  hot  as  can  be 
borne.  This  should  be  thoroughly  used  morning  and  evening  as  a  part 
of  the  patient's  toilet.  In  employing  the  douche,  a  bag  containing  from 
one  to  two  pints  should  Ik;  KUsf)eTuled  a  few  inches  above  the  patient's 
head.  One  of  the  alkaline  and  antiseptic  fluids  mentioned  on  page  56 
may  be  added  to  the  douche.  The  head  sliould  be  slightly  inclined  for- 
ward and  the  niuuth  kept  open  during  the  douche.  The  mechanical 
removal  of  the  cmsts  may  be  necessary  if  they  are  large,  hard,  and  im- 
pacted. Benefit  may  be  derived  in  some  cases  from  the  daily  use  of  a 
stimulating  spray  containing  ten  grains  of  menthol  to  one  ounce  of  liquid 
albolene.  One  of  the  very  best  deodorizers  for  general  use  is  listerine, 
which,  diluted  with  two  or  three  parts  of  water,  may  be  employed  as  a 
spray  several  times  a  day,  in  addition  to  the  other  measures  mentioned. 

Syphilitic  Rhinitis. — Rhinitis  is  seen  both  in  early  and  late  hereditary 
syphilis.  Coryza,  or  snuffles,  is  one  of  its  earliest  and  most  constant 
symptoms.    It  usually  begins  between  the  third  and  sixth  weeks  of  life. 
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rarely  after  the  third  month.  The  pathological  condition  is  a  sub- 
acute catarrhal  rhinitis,  sometimes  with  the  formation  of  superficial 
ulcers  or  mucous  patches.  The  disease  is  attended  by  a  profuse  nasal 
discharge  of  sero-mucus  or  muco-pus,  occasionally  tinged  witli  blood,  It 
may  continue  froui  a  few  weeks  to  two  or  three  months.  It  usually  re- 
quires only  constitutionnl  treatment,  and  protection  of  the  nostrils  and 
lips  by  the  use  of  the  ointment  of  the  yellow  oxide  of  mercury  diluted 
with  four  parts  of  vaseline.  This  may  be  introduced  with  the  finger  or 
brush  for  some  distance  into  the  nostrils.  When  the  discharge  is  very 
abundant,  any  one  of  the  cleansing  solutions  previously  mentioned  may 
be  used  as  a  spray. 

The  rhinitis  of  late  hereditary  syphilis  is  a  very  different  patholog- 
ical condition.  There  are  here  gummatous  deposits  which  break  down, 
and  form  ulcers  of  the  mucous  membrane  and  deeper  tissues.  There  is 
also  periostitis,  with  extt'nsi<)n  of  the  di.sease  to  tlie  cartilages  and  bones 
of  the  nasal  fossie,  particularly  of  the  septum.  There  may  be  perforation 
of  the  triangular  cartilage,  necrosis  of  the  vomer  or  nasal  bones,  perfora- 
tion of  the  hard  or  soft  palate,  and  at  times  extensive  ulceration  of  the 
ala;  nasi  and  the  face.  This  may  Ije  followed  by  cicatrization,  causing  sto- 
nosis  of  the  nostril.  These  lesions  in  the  nose  are  generally  accompanied 
by  deep  ulceration  of  the  pharynx  and  soft  palate.  They  usually  occur  in 
children  who  linvo  presented  the  early  symptoms  of  hereditary  syphilis, 
but  are  occasionally  seen  when  no  such  hiatuty  can  be  obtained.  Such 
was  the  case  in  a  patient  recently  under  observation  in  the  Babies'  Hos- 
pital, who  had  perforation  of  the  rmsm]  septum  and  of  the  floor  of  the 
nasal  fossa*,  causing  a  free  communication  with  the  mouth.  These  are 
cases  of  true  ozaena.  The  odour  from  the  discharge  is  at  times  almost 
intolerable.  When  neglected,  these  cases  go  on  from  bad  to  worse,  and 
may  continue  for  years,  producing  unsightly  deformities. 

The  treatment  is,  to  bring  the  patient  fully  under  the  influence  of 
memury,  first  by  means  nf  the  mercurial  ointment  or  by  small  doses  of 
calomel — i.e.,  one-tenth  grain  four  or  five  times  a  day.  I^ater  the  bin- 
iodide  or  the  bichloride  should  be  substituted,  and  iodide  of  potassium 
given  in  doses  of  ten  to  twenty  grains  three  times  a  day.  Tonics  are 
needed  in  most  cases,  as  the  general  health  is  frequently  undermined  and 
the  patients  arc  usually  anaemic. 

Locally  there  may  be  used  a  spray  of  one  of  the  cleansing  solutions 
already  mentioned,  or  black  wash,  or  a  solution  of  bichloride  of  mercury, 
1  to  10,000.  For  purposes  of  deodorization,  listcrine  is  one  of  the  best 
remedies.  Although  improvement  may  take  place  quite  promptly,  the 
resnlts  of  treatment  are  often  unsatisfactory,  as  the  disease  has  usually 
progressed  so  far  before  treatment  is  begun  that  some  deformity  of  the 
nose  results,  usually  a  sinking  in  of  the  bridge  and  flattening  of  the  alse, 
giving  rise  to  the  so-called  "  saddle-back  "  deformity. 
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MEMBRANOUS  RHINITIS. 

The  resuUe  of  bacteriological  examinations  have  shown  that  these 
cases,  whose  etiology  was  formerly  the  e.x]bji.'ct  of  considerable  contro- 
versy, are  nearly  always  due  to  the  Klehs-Loeffler  bacillus,  and  hence  are 
to  be  regarded  as  true  nasal  diphtheria.  It  has  been  difficult,  from  clin- 
ical features  alone,  to  establish  this  relationship,  as  the  disease  differs  in 
several  important  particulars  from  diphtheria  of  the  pharynx  and  rhino- 
pharynx — viz.,  its  prolonged  course,  the  absence  of  glandular  enlarge- 
ments, and  the  presence  of  very  mild  constitutional  symptoms^  which  are 
sometimes  altogether  wanting.  These  peculiarities  are  due  to  the  very 
slight  absorption  which  takes  place  from  the  nose,  which  is  in  striking 
contrast  with  that  from  the  rhino-phar>Tix,  The  importance  of  recognis- 
ing such  cases  as  true  diphtheria  can  not  be  overestimated,  as  they  have 
often  been  the  means  of  spreading  infection  in  schools  and  institutions 
before  their  true  nature  was  determined.  The  possibility  of  membranous 
inflammation  of  the  nose  arising  from  other  micro-organisms  than  the 
diphtheria  bacillus  is  not  to  bu  denied,  but  s^uch  cases  are  extremely  rare. 

The  most  striking  clinical  feature  of  primary  nasal  diphtheria  is  a 
nasal  discharge  of  serum  or  sero-mucua,  frequently  streaked  with  blood. 
It  is  sometimes  very  abundant,  at  other  times  slight.  There  are  also  the 
symptoms  of  moderate  nasal  obstruction.  The  false  membrane  can  in 
most  cases  be  seen  in  the  anterior  narcs  as  a  gray  or  whitish  exudation. 
It  may  cover  the  whole  inner  surface  of  the  nose.  It  often  remains  for 
two  or  three  weeks,  when  it  may  loosen  and  come  away  en  masse,  some- 
times forming  an  entire  cast  of  the  nose.  After  forcible  removal  it  may 
reform.  The  disease  in  very  many  cases  remains  limited  to  the  nose,  but 
it  may  at  any  time  extend  to  the  rhino-pharynx  or  to  the  larynx.  When 
such  an  extension  takes  place  it  is  accompanied  by  nn  increase  in  the  con- 
stitutional symptoms,  glandular  swellings,  etc.  A  positive  diagnosis  can 
be  made  only  by  means  of  cultures. 

In  addition  to  the  use  of  antitoxin,  the  nose  in  these  cases  should 
be  syringed  frequently  with  a  warm  saturated  solution  of  boric  acid, 
or  bichloride  of  mercury,  1  to  10,000,  with  5  per  cent  of  glycerin.  Such 
cases  must  be  isolated,  like  ordinary  cases  of  diphtheria. 


KPISTAXia 

The  haemorrhage  may  come  from  any  part  of  the  nasal  fossa,  but  it 
is  generally  from  the  anterior  nares,  and  most  frequently  from  the  ves- 
sels of  the  septum.  Epistaxis  is  a  rare  symptom  in  the  ha?morrhage8 
of  the  newly  bom,  and  when  present  indicates  syphilis.  It  is  infrequent 
throughout  infancy,  but  in  childhood  it  is  quite  common,  occurring  in 
boys  more  frequently  than  in  girls.    In  the  latter  it  is  especially  common 
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nbout  the  time  of  puberty.  Children  who  are  kept  much  indoors  in  over- 
heated apartments,  and  who  have  susceptible  mucous  membranes  and 
Qabby  tissues,  are  particularly  prone  to  it.  The  exciting  cause  may  be  a 
local  one,  like  a  fall  or  blow;  it  may  be  due  to  picking  the  nose,  or  to 
any  kind  oi  mechanical  irritation;  it  may  be  associated  with  nasal  ca- 
tarrh ;  and  it  is  often  caused  by  a  small  ulcer  upon  the  septum.  An 
attack  may  be  brought  on  by  mental  or  physical  excitement.  It  occurs 
as  an  occasional,  often  an  early  symptom,  in  typhoid  or  malarial  fever,  in 
measles,  or  during  severe  paroxysms  of  pertussis.  It  is  seen  in  the  hsem- 
orrhagic  form  of  all  the  eruptive  fevers,  in  certain  cases  of  diphtheria, 
most  commonly  late  in  the  disease,  in  haemophilia  and  scorbutus,  in  grave 
anicmia,  leukannia,  and  in  diseases  of  the  heart  and  blood-vessels, 

Symptomg* — Epistaxis  is  frequently  preceded  by  a  sense  of  fulness  or 
pain  in  the  head,  which  is  relieved  by  the  bleeding.  The  blood  is  usu- 
ally from  one  nostril,  and  comes  slowly  by  drops.  The  amount  lost  ia 
generally  small,  but  it  may  be  large  enough,  when  repeated,  to  produce  a 
serious  grade  of  anaemia  even  in  strong  children,  and  the  haemorrhage 
may  prove  fatal.  Epistaxis  may  be  overlooked  if  the  blood  finds  its  way 
into  the  pharynx  and  is  swallowed.  In  most  of  the  cases  the  haemor- 
rhage ceases  spontaneously  in  from  ten  to  twenty  minutes,  recurring  at 
longer  or  shorter  intervals,  according  to  the  nature  of  the  cause.  Haem- 
orrhage from  adenoid  growths  of  the  pharynx  may  closely  resemble  that 
from  the  nose,  but  otherwise  there  can  rarely  be  any  difficulty  in  recog- 
nising epistaxis.  In  doubtful  cases  an  inspection  of  the  pharynx  reveals 
the  presence  of  blood-clots. 

Prognosis. — This  depends  upon  the  cause.  In  the  great  mnjority  of 
the  so-called  idiopathic  cases  epistaxis  is  not  serious.  Occurring  early  in 
the  course  of  the  infectious  diseases,  it  does  not  ordinarily  affect  the  prog- 
nosis unless  it  is  very  severe.  When  it  occurs  late,  however,  it  is  always 
a  bad  sign,  and  particularly  so  in  diphtheria.  It  may  be  serious  in  any 
of  the  haemorrhagic  diseases  or  in  diseases  of  the  blood,  where  it  is  not  in- 
frequently a  cause  of  death. 

Treatment. — To  remove  the  predisposition,  a  child  should  receive 
genera!  tonic  treatment,  especially  plenty  of  outdoor  exercise,  and  every 
means  should  be  taken,  by  the  use  of  cold  baths,  friction,  and  proper  food, 
to  tone  up  the  vascular  system. 

An  efficient  means  of  arresting  the  hiemorrhage  is  compression  of  the 
nose  between  the  thumb  and  finger.  This  may  be  combined  with  the 
application  of  iee  over  the  nose,  and  sometimes  small  pieces  of  ice  may 
be  introduced  into  the  nostrils.  The  application  of  cold  to  the  back  of 
the  neck  or  its  use  in  the  mouth  may  be  of  service  by  exciting  reflex 
contraction  of  the  capillary  vessels.  All  tight  clothing  or  bands  about 
the  neck  should  be  loosened,  and  the  patient  kept  quiet  in  the  sitting 
posture.    After  the  haemorrhage  has  ceased  the  child  should  not  blow 
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his  noBe  for  some  time.  The  Bupra-reual  extract  in  solution  is  one  of 
the  most  efficient  local  means  of  checking  the  bleeding.  Another  valu- 
able remedy  is  the  peroxide  of  hydrogen,  used  full  strength.  If  bleeding 
continues  in  Bpile  of  all  the  above  measures,  the  anterior  nares  should 
be  plugged  with  styptic  cotton,  and  if  this  does  not  control  it,  the  pos- 
terior nares  should  be  plugged.  Usually  very  little  effect  is  seen  from 
drup  given  internally,  although  in  frequently  recurring  haemorrhages 
where  no  local  cause  can  be  discovered  ergot  should  be  given  a  trial  in 
full  doses. 

In  severe  cases  of  nasal  haemorrhage  recurring  at  short  intervals  with- 
out any  apparent  cause,  ulcer  of  the  septum  should  be  suspected,  and,  if 
present,  should  be  touched  with  chromic  acid. 


CHAPTER   II. 

DISEASES  OF  TEE  LARYNX. 

The  characteristic  feature  of  laryngeal  disease  in  infants  and  young 
children  is  the  association  of  muscular  ^[lasm  with  all  forms  of  inflam- 
mation. Often  it  is  the  laryngeal  spasm,  rather  than  the  inflamma- 
tion, which  gives  rise  to  the  principal  symptoms.  This  spasm  is  only  one 
expression  of  the  great  reflex  irritability  of  young  children. 


CATARRHAL  SPASM  OP  THE  LARYNX. 

Synooyms:  Spasmodic  laryngitis,  ^witnodio  croup,  catarrhal  croup  (sometimes 
improperly  called  laryngismus  stridulus). 

The  term  catarrhal  spasm^  first  suggested,  I  think,  by  Goodhart,  is 
fairly  descriptive  of  this  disease,  which  is  characterized  by  a  very  mild 
degree  of  catarrhal  inflammation  associated  with  marked  laryngeal 
spasm. 

Etiology. — It  is  not  often  seen  during  the  first  six  months,  but  is  fre- 
quent from  this  time  up  to  the  third  year.  After  five  years  it  is  rare.  It 
occurs  in  children  who  are  well  nourished,  as  well  as  in  those  who  are 
cachectic.  Certain  children  have  a  predisposition  to  such  attacks;  those 
who  have  had  one  attack  are  likely  to  have  others.  Heredity  seems  to 
have  some  influence  in  producing  this  susceptibility.  Catarrhal  spasm  of 
the  lar}Tix  is  most  frequently  associated  with  enlarged  tonsils  and  ade- 
noid growths  of  the  pharynx,  sometimes  with  elongated  uvula.  The  ex- 
citing cause  may  be  exposure  to  cold  or  an  attack  of  indigestion. 

Ledoni. — The  catarrhal  inflammation  of  the  larynx  affects  chiefly 
the  parts  above  the  cords ;  there  is  congestion  and  dryness,  and  later 
increased  secretion  of  mucus.    To  this  there  is  added  a  spasm  of  the 
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muscles  of  the  larynx,  especially  the  adductors.  There  is  no  submucous 
infiltration,  and  no  tondoncy  to  cndcnm  glottidis. 

Symptomt. — The  attack  may  be  preceded  for  several  hours  by  slight 
hoart-i'netis,  or  by  a  nasiil  discharge.  During  the  day  the  child  may  ap- 
pear perfectly  well.  Usually  there  is  heard  during  the  evening  a  hol- 
low, barking  cough,  at  first  infrequent  and  not  severe.  About  midnight 
this  is  apt  to  increase  in  severity,  and  there  ia  now  difliculty  in  breathing. 
As  soon  as  this  becomes  marked  the  child  wakfs,  and  presents  the  diar- 
acteristie  symptoms  of  an  attack.  In  the  mildest  cases  the  dyspncea  is 
not  sufficient  to  waken  the  child.  In  severe  cases  there  is  marked  dysp- 
noea, especially  on  inspiration,  and  a  loud  stridor  us  the  air  is  drawn 
through  the  narrowed  opening  of  the  glottis.  This  may  often  be  heard 
in  an  adjoining  room.  There  is  seen  on  inspiration  deep  recession  of  tho 
suprasternal  fossa,  the  supraclavicular  spaces,  and  the  epigastrium;  also 
depression  of  the  intercostal  spaces,  and  even  of  the  walls  of  the  chest. 
The  terror  of  the  child  or  any  excitement  increases  the  spasm  and  aggra- 
vates the  dyspncea.  The  distress  is  very  great;  the  breathing  usually 
slow  and  laboured;  the  voice  hoarse,  but  rarely  lost;  the  cough  stridulous, 
hoarse,  and  metallic;  the  pulse  rapid;  the  temperature  normal  or  slightly 
elevated,  rarely  over  101'  F.  The  child  sits  up  and  struggles  for  breath, 
its  forehead  covered  with  perspiration.  There  may  be  slight  lividity  of 
the  finger-tips  and  of  the  lips,  and  sometimes  considerable  prostration. 
In  the  course  of  three  or  four  hours  the  attack  slowly  wears  away  and 
the  child  falls  asleep.  During  the  folirming  day,  aside  from  slight 
hoarseness  and  occasional  cough,  the  child  is  apparently  well.  Most  of 
the  cases  are  not  so  severe  as  this;  there  are  the  croupy  cough,  hoarse- 
ness, and  general  discomfort,  but  not  marked  dyspncea.  On  the  second 
night  there  is  a  repetition  of  the  experience  of  the  first,  usually  quite  as 
severe  unless  affected  by  treatment;  and  on  the  third  day  a  remission 
similar  to  that  of  the  day  previous.  On  the  third  night  the  attack,  if  it 
occurs  at  all,  is  generally  a  mild  one.  Slight  hoarseness  persists  for 
several  days,  but  otherwise  the  child  is  apparently  well.  Many  children 
have  such  attacks  every  few  weeks  in  the  course  of  the  cold  season,  the 
slightest  exposure  or  an  indiscretion  in  diet  being  sufficient  to  induce  one. 

Prognosis. — This  is  good,  the  disease  never,  I  think,  proving  fatal, 
although  nothing  is  more  alarming,  at  least  to  parents,  than  to  witnem 
for  the  first  time  one  of  these  severe  attacks  of  catarrhal  croup. 

Diagnosis. — Catarrhal  spasm  may  be  confounded  with  laryngismvp 
stridulus  and  with  membranous  croup.  Jjiryngisrans  stridulus  is  a  rare 
disease,  and  occurs  only  in  infancy.  In  it  we  have  not  simply  stridulous 
breathing,  but  periods  of  complete  cessation  of  respiration.  These  may 
be  repeated  many  times  during  the  day,  and  may  continue  for  weeks, 
being  often  complicated  by  carpo-pedol  spasm,  sometimes  by  general 
convulsions. 
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From  membranous  laryngitis,  catarrhal  spasm  is  diBlinguished  by  its 
Bodden  onset,  the  mildness  of  the  symptoms  of  inflammation,  the  spas- 
modic character  of  the  dyspnoea,  and  the  daily  remissions.  The  history 
of  previous  attacks  will  often  aid  in  diagnosis.  In  case  of  donbt,  a  poei- 
tive  diagnosis  can  often  be  made  by  allowing  the  child  to  inhale  a  little 
chloroform.  This  at  once  relieves  dyspiia'S  due  to  spasm,  while  it  baa 
scarcely  any  effect  upon  that  due  to  membrane. 

Treatment. — The  purpose  of  treatment  during  the  attack  is  to  pro- 
duce relaxation  of  the  laryngeal  spasm.  This  is  accomplished  by  the  use 
of  emetics,  steam,  and  hot  fomentations  over  the  larynx.  A  favourite 
emetic  is  a  tablet  tritnrato  of  antimony  and  ipecac,  gr.  yf^  each.  To  a 
child  of  two  years,  one  tablet  may  be  given  every  ten  or  fifteen  minutes, 
until  free  vomiting  occurs;  or  a  teaepoouful  of  the  syrup  of  ipecac  and 
fifteen  drops  of  the  wine  of  antimony  at  the  same  interval.  When  chil- 
dren do  not  vomit  after  two  or  three  doses  tlie  antimony  should  not  be  re- 
peated, OS  it  may  produce  serious  dcpreHHiou. 

Emetics  have  a  double  value  if  the  attack  is  due  to  indigestion.  If 
there  is  constipation,  an  enema  should  be  given.  Following  the  free 
vomiting  there  is  generally  soiuo  improvement  in  the  symptom.s,  but 
there  may  be  a  recurrence  of  the  spa:^m  unless  other  means  are  em- 
ployed. To  prevent  this,  antipjTine  is  one  of  the  most  useful  drugs. 
Two  grains  may  be  given  to  a  fhikl  two  years  old.  This  may  he  repeated 
in  four  or  five  hours  if  necessary.  Quite  as  much  relief  as  that  obtained 
from  the  drugs  mentioned  is  seen  from  the  use  of  steam  inhalations.  For 
this  purpose  the  child  should  be  placed  in  a  closed  tent,  and  steam  intro- 
duced from  a  croup  kettle  (page  60).  This  may  boused  in  conjunction 
with  other  metisures,  and  continued  as  long  as  necessary.  Ponltices  or  hot 
fomentations  over  the  larynx  are  often  useful.  In  one  case  in  which  se- 
vere spasm  had  recurred  for  eight  sucoessivo  nights  in  spite  of  everything 
that  was  tried,  the  child  being  in  great  distress  from  the  dyspnoea,  I  per- 
formed intubation,  which  gave  instant  relief.  Tracheotomy,  however, 
would  scarcely  be  advisable. 

During  the  day  following  the  first  night  attack,  it  is  well  to  continue 
the  antimony  and  ipecac  in  doses  too  small  to  produce  vomiting — e.  g., 
gr,  1^  each,  every  four  hours.  After  6  p.  m.  the  doses  should  be 
doubled,  and  at  bedtime  two  grains  of  antipyrine  given.  If  so  treated, 
the  symptoms  may  not  recur  upon  the  second  night,  or  there  may  be 
only  the  congh  without  the  severe  dyspncea.  The  child  should  be  con- 
fined to  the  house  for  two  or  three  days  after  one  of  these  attacks,  the 
drugs  being  gradually  reduced;  but  the  antipyrine  should  be  given  at 
bedtime  for  three  or  four  successive  nights. 

To  prevent  a  repetition  of  the  attacks  and  remove  the  tendency  to 
them,  it  is  most  important  that  the  child  should  have  plenty  of  fresh  air 
and  cold  bathing,  especially  cold  sponging  about  the  neck  and  chest 
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Everything  which  experience  has  shown  to  bring  on  the  attack  should  be 
carefully  avoided.  Local  causes,  such  as  adenoid  growths,  hypertrophied 
tonsils,  elongated  uvula,  etc.,  should  receive  appropriate  treatment.  Gen- 
erally it  is  not  necessary  to  exclude  fresh  air  from  the  sleeping  room. 
Although  an  open  window  on  a  cold,  damp  night  may  sometimes  excite 
the  attack,  plenty  of  fresh  air  tends  rather  to  diminish  the  suscep- 
tibility. If  the  child's  condition  is  poor,  general  tonic  treatment  is  to 
be  employed. 

ACUTB  CATARRHAL  LARYNGITIS. 

Acute  laryngitis  is  not  nearly  so  frequent  as  the  disease  just  described, 
although  it  is  much  more  severe,  and  may  even  be  fatal.  It  occurs  espe- 
cially in  children  from  one  to  five  years  of  age,  usually  in  the  cold  season. 
Predisposition  to  attacks  is  induced  by  the  same  conditions  as  in  the  case 
of  acute  rhinitis.  Catarrhal  lazyngitb  may  be  primary,  when  it  is  usually 
excited  by  cold  or  exposure,*  or  it  may  be  secondary  to  measles,  influenza, 
scarlet  fever,  or  other  infectious  diseasea  It  may  also  be  of  tranraatio 
origin,  from  the  inhalation  of  steam  or  irritating  gases. 

Leiioni. — There  is  a  moderately  intense  congestion  of  the  laryngeal 
mucous  membrane,  sometimes  general  and  sometimes  localized.  This  may 
be  seen  with  the  laryngoscope,  but  is  not  always  visible  after  death.  With 
the  congestion  there  are  swelling  and  dryness,  followed  by  increased  secre- 
tion. In  the  milder  cases  the  process  is  limited  to  the  mucosa.  In  the 
more  severe  cases  it  involves  the  submucosa  also,  which  is  congested, 
(edematous,  and  may  be  infiltrated  with  cells.  The  changes  are  especially 
marked  in  the  lymphoid  tissue  of  the  subglottic  region.  The  swelling 
may  be  sufficient  to  produce  a  very  marked  degree  of  laryngeal  stenosis. 
In  many  mild  and  in  all  the  severe  cases  there  is  associated  catarrhal 
inflammation  of  the  trachea,  and  often  of  the  larger  bronchi.  In  young 
children  there  is  very  little  tendency  to  OBdenm  glottidis,  so  frequent  a 
complication  in  adults. 

^mptoms. — In  the  mild  form,  such  as  that  which  is  usually  seen  in 
older  children,  there  is  hoarseness,  or  even  loss  of  voice,  and  a  laryngeal 
cough  which  is  sometimes  hard  and  teasing,  always  worse  at  night  There 
may  be  pain  and  soreness  over  the  larynx.  Constitutional  symptoms 
are  mild  or  absent,  the  patient  not  usually  being  sick  enough  to  go  to  bed, 
and  often  rebelling  even  at  being  kept  indoors.    The  duration  of  the  dis- 

*  The  following  case  is  a  good  illustration  of  a  severe  attack  excited  by  oold:  A 
rather  delicate  infant,  eight  months  old,  an  inmate  of  the  Kew  York  Infant  Asylum, 
was  taken  out  on  a  raw  December  day  with  very  slight  covering.  In  a  few  hoars 
hoarseness  and  stridor  were  noticed,  and  the  temperature  was  101*7.;  three  hours 
later  it  was  108",  and  in  spite  of  the  usual  remedies  which  were  employed  the  dyspncea 
had  reached  such  a  degree  as  to  require  intubation.  The  tube  was  worn  only  three 
days  and  the  case  made  a  prompt  recovery. 
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ease  is  from  four  to  ten  days,  with  a  strong  tendency  to  relapses  from 
alight  causes. 

The  severe  form  of  catarrhal  laryngitis  is  sometimes  preceded  by  acute 
coryza,  or  there  may  be  mild  laryngeal  symptoms  for  a  few  days  before  the 
development  of  the  more  severe  ones.  In  other  cases  the  disease  develops 
rapidly  and  severe  symptoms  are  present  within  a  few  hours  from  the  onset. 

When  the  case  is  fully  developed  the  voice  is  metallic  and  hoarse, 
and  occasionally  but  not  usually  lost  There  is  a  hoarse,  dry,  barking 
cough,  which  is  very  distressing,  and  sometimes  almost  constant  The 
cough,  like  the  voice,  is  stridulous,  and  more  or  less  stridor  is  present  on 
inspiration.  There  is  a  slight  amount  of  constant  dy8pna?a,  but  this  is 
scarcely  noticeable  unless  the  chest  is  bared.  Severe  dyspncea  occurs  in 
paroxysms,  usually  at  night  Then,  we  may  get  the  signs  of  obstructive 
dyspua'a  similar  to  those  mentioned  in  severe  attacks  of  catarrhal  spasm. 
This  dyapncoa  is  chiefly  inspiratory,  but  in  some  cases  it  increases  steadily 
from  the  beginning  of  the  attack,  and  may  be  indistinguishable  from  that 
dae  to  membrane.  Constitutional  symptoms  are  usually  present  and 
may  be  severe.  The  temperature  ranges  in  most  cases  from  101°  to 
103°  F.,  but  may  go  to  104**  or  105".  The  pulse  is  rapid  and  full  and  res- 
piration is  accelerated.  Children  sometimes  complain  of  pain  in  the 
larj'nx  and  trachea,  increased  by  coughing.  The  symptoms  are  severe 
for  two  or  even  three  days,  the  fever  continuing  with  moderate  prostra- 
tion and  paroxysms  of  dyspnoea,  sometimes  even  attacks  of  suffocation  and 
cyanosis.  Usually  after  two  or  three  days  there  is  a  gradual  subsidence 
of  the  dyspnoea  and  inflammatory  symptoms,  and  the  case  goes  on  to  re- 
covery. At  other  times  the  iuOammation  extends  downward  to  the  large 
and  then  to  the  small  bronchi,  and  finally  results  in  broncho-pneumonia. 
The  attack  may  prove  fatal  from  laryngeal  obstruction  due  to  swelliug 
and  itpasm. 

Diagnosis — This  disease  is  chiefly  to  be  distinguished  from  membra- 
nous laryngitis.  The  onset  of  the  two  diseases  may  be  very  similar,  and 
for  the  first  twelve  hours  we  have  no  absolute  means  of  distinguiBhing 
between  them,  except  possibly  by  the  use  of  the  laryngoscope,  which  is 
often  conclusive  in  older  children  but  not  usually  so  tn  infants.  All  cases, 
therefore,  should  be  looked  upon  with  a  degree  of  appreliension.  The 
temperature  in  the  catarrhal  is  usually  higher  than  in  the  membranous 
form.  The  dyspnoea  is  mainly  paroxysmal,  with  daily  remissions  and 
nightly  exacerbations,  and  is  chiefly  inspiratory,  while  that  of  membra- 
nous laryngitis  is  constant,  steadily  and  often  rapidly  increasing,  and  is 
present  both  on  inspiration  and  expiration.  In  catarrhal  laryngitis  the 
voice  is  not  usually  lost,  but  in  the  membranous  form  this  is  the  rule, 
k  There  can  be  little  room  for  doubt  when  there  are  enlarged  glands,  mcm- 

■  branous  patches  on  the  tonsils,  nasal  discharge,  and  albumin  tn  the  urine. 

■  Very  often,  however,  all  those  evidences  of  diphtheria  are  wanting,  the 
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really  difficult  cases  being  those  in  which  the  process  begins  in  the  larynx. 
The  prevalpnce  of  diphtheria  nnd  a  known  exposure  count  for  something 
in  favour  of  membranous  larj'ngitis.  If  cultures  from  the  pharynx  show 
the  presence  of  KlGb8-Lr»oftler  bacilli,  diphtheria  of  the  larynx  is  certain  ; 
but  no  conclusiona  can  be  drawn  when  cultures  frive  negative  resuli 
In  catarrhal  as  well  as  in  membranous  lar>Tigitis  there  may  be  extreme^ 
dyspncca»  cyanosis,  pallor^  proBtration,  and  even  death. 

Prognosis. — This  depends  somewhat  upon  the  cause  of  the  disease  and 
also  upon  the  age  of  the  patient.  It  is  much  worse  when  it  is  secondary 
to  measles  or  scarlet  fever.  It  is  better  in  children  over  three  years  of  age 
than  in  infants,  also  when  the  general  condition  of  the  child  is  good.  The 
prognosis  in  severe  catarrhal  laryngitis  should  always  be  guarded,  not  only 
on  its  own  account,  but  also  because  it  is  impossible  to  be  certain  that 
the  case  may  not  be  one  of  membranous  Inrviigitis. 

Treatment, — In  all  caaea  children  affected  are  to  be  kept  in  bed  ;  and 
the  temperature  of  the  room  should  be  between  70**  and  73^  F.  The  diet 
should  be  light  and  fluid,  and  the  bowels  should  be  freely  opened  by  calomel 
or  a  saline.  A  hot  mustard  foot  bath  should  be  given  at  the  outset ;  also, 
benefit  may  sometimes  be  derived  from  aconite,  given  in  one-quarter- 
minim  doses  every  fifteen  minutes  for  the  first  five  or  six  hours.  An- 
tipyrine  (two  grains  every  four  hours  to  a  child  two  years  old)  is  useful  if 
there  is  much  spasmodic  dyspnoea.  For  this  symptom  emetics  are  bene- 
ficial, given  as  in  catarrhal  spasm.  The  use  of  ipecac  and  squills  in  smaller 
doaoB  than  is  required  for  emesis  (five  drops  each  of  the  syrups  of  ipecac 
and  squills  every  two  hours)  may  give  relief,  especially  in  the  early  stag%j 
when  the  cough  is  dry,  hard,  and  severe. 

All  the  remedies  mentioned  are  to  be  regarded  as  accessories  to  the 
essential  treatment,  which  consists  in  the  use  of  inhalations.  The  child 
should  be  plaee*!  in  a  tent  (pagn  (>0)  into  which  steam  is  introduced  from 
a  croup  kettle  or  vapourizer.  Simple  steam  may  be  used,  or  torpen* 
tine,  lime-water,  or  creosote  may  be  added.  In  moderately  severe 
inhalations  should  be  used  for  fifteen  minutes  every  two  hours;  in  vei 
severe  ones  they  should  be  continued  the  greater  part  of  the  time.  Poul- 
tices or  hot  fomentations  may  be  applied  over  the  larynx.  Relief  is  some- 
times obtaine<l  by  using  counter-irritation  by  a  mustard  paste,  but  blister- 
ing should  never  be  allowed.  In  my  experience  the  local  use  of  cold  is 
very  unsatisfactory,  on  account  of  the  difliculty  of  applying  it  properly,  and 
the  objection  to  it  on  the  part  of  young  children.  Stimulants  may  be  re- 
quirc<l  late  in  the  disease,  the  amount  of  prostration  being  the  guide  to 
their  use. 

In  cases  of  extreme  dyspnoea  operative  interference  may  be  needed.  It 
is  required  more  often  in  infants  and  young  children  than  in  those  wtfao 
are  older,  and  especially  in  the  subglottic  form  of  the  disease.  Opinioua 
will  of  course  differ  as  to  when  the  dyspnoea  has  reached  the  danger  poin^ 
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One  should  not  wait  for  genenil  cynnosiw.  If  patlor,  markefl  prostration, 
and  steadily  increasing  dyspntea  are  present  the  ease  shouM  not  be  al- 
lowed to  go  on  without  interference.  Intubation  hae,  to  my  mind,  every 
advantage  over  traehedtoniy,  and  is  nlwayft  to  ho  preferred  in  these  eases. 
One  should  not  hesitate  to  operate,  even  though  he  may  be  perfectly  sure 
that  the  case  is  one  of  catarrhal  inflammation  only.  The  severity  of  the 
dyspncea  is  the  only  guide,  and  more  than  once  I  have  seen  cases  shown 
at  autopsy  to  be  catarrhal,  which  were  regarded  during  life  as  undoubt- 
edly membranous.  If  intubation  is  done,  the  tube  can  generally  be  dis- 
pensed with  in  two  or  three  days.  Convalencence  is  usually  rapid,  but 
there  is  danger  of  recurring  attacks  during  the  remainder  of  the  cold 
season. 

MEMBRANOUS  LARYNGITIS, 
Synonyms:  Membranous  croup,  true  croup,  laryogeal  diphtheria. 

Bacteriology  has  settled  many  questions  long  debated  with  reference 
to  this  disease.  For  nearly  half  a  century  the  identity  of  membranous 
croup  and  lar>Tigeal  diphtheria  has  been  contended  for  by  some  observers, 
and  denied  by  others  e^pially  good.  The  extensive  bacteriological  re- 
searches made  since  ISDO,  both  in  this  country  and  in  Europe,  have 
yielded  results  sufiiciently  uniform  to  warrant  the  following  statements: 

1.  Membranous  influmination  U^ginning  in  the  larynx  is  almost  in- 
variably true  diphtheria — i,  e.,  it  is  due  to  the  Klebs-Loeffler  bacillus. 

2.  Membranous  laryngitis  following  a  primary  membranous  inflam- 
mation of  the  tonsilK,  pharynx,  or  nose,  is,  in  the  great  majority  of  cases, 
due  to  the  Klebs-Loetfler  bacillus. 

3.  Membranous  laryngitis  following  membranous  inflammation  of 
the  tonsils,  nose,  or  pharynx,  occurring  as  a  complication  of  measleSy 
scarlet  fever,  or  influenza,  is  sometimes  due  to  another  kind  of  infection 
(usually  the  streptococcus),  but  more  often  to  the  Klebs-LoeflWr  bacillus. 

The  etiology,  lesions,  pathological  relations,  and  bacteriological  diag- 
nosis of  membranous  laryngitis  are  considered  in  the  chapter  devoted  to 
Diphtheria.  In  the  present  chapter  there  will  be  considered  only  the 
clinical  aspect  of  the  cases,  especially  of  those  in  which  the  disease  begins 
in  the  larynx  ;  for  even  though  in  most  cases  the  cause  is  diphtheria,  the 
clinical  picture  is  that  of  laryngitis. 

In  cases  of  primary  laryngeal  diphtheria  there  are  wanting  most  of 
^  the  characteristic  clinical  features  which  distinguish  diphtheria  of  the 

■  phaniTix.  There  are  two  reasons  for  thi.« :  one  is  the  relatively  rapid  course 

I  of  the  disease,  often  producing  death  from  local  causes  before  the  consti- 

H  tntional  symptoms  resulting  from  the  absorption  of  the  toxin  have  devel- 

I  oped ;  the  second  reason  is,  that  absorption  of  the  poison  by  the  laryngeal 

I  mucous  membrane  is  very  feeble  as  compared  with  that  which  takes  place 

H  from  the  pharynx.    Hence  it  follows  that  glandular  enlargements,  albumi- 
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Duria,aiid  asthenic  Byraptoma  are  geuerally  wauting;  also,  that  in  thecasea 
which  como  to  autopsy  early,  the  parenchymatous  dcgenemtions  of  the 
heart,  kidney,  and  otlier  organs  are  seldom  found,  but  instead  only  such 
lesions  as  are  connected  with  the  laryngeal  disease.  The  feeble  contagion 
is  due  to  the  fact  that  the  oourse  is  much  shorter,  and  that  the  discharge 
from  the  nose  and  mouth  is  slight,  or  absent  altogether. 

Bymptomi^ — In  its  onset,  membranous  iuHammation  of  the  larynx  is 
iudistinguishable  from  the  catarrhal  form.  It  is  perhaps  a  trifle  leu 
abrupt,  and  apparently  not  quite  so  severe  for  the  first  twelve  hours  or 
even  for  a  longer  time.  Wo  have  the  s&me  hoarse  cough  and  voice,  with  a 
slight  stridor,  gradually  increasing.  The  constitutional  symptoms  are 
usually  not  quite  bo  marked,  the  temperature  ranging  from  99°  to  101' 
F.  The  pulse  is  accelerated,  but  not  wcnk  or  intermittent  It  is  the 
progress  of  the  disease  which  indicates  its  character,  usually  during  the 
first  twenty-four  hours.  A  child  beginning  in  the  morning  with  such 
symptoms  as  have  been  described,  may  by  evening  show  a  decided  change 
for  the  worse,  or  the  symptoms  may  increase  with  great  rapidity  during  the 
night.  At  iirst  the  voice  is  hoarse ;  later  it  is  entirely  lost.  Dy8pnce<a  in 
the  beginning  is  scarcely  noticejiblo,  but  steadily  increases  hour  by  hour. 
At  times  of  excitement  it  may  be  very  great,  but  as  the  spasm  subsides  it 
diminishes.  During  the  second  twenty-four  hours  all  the  symptoms  are 
nsnally  well  developed.  The  respiration  is  often  somewhat  accelerated, 
but  it  may  be  slower  than  normal.  The  face  is  pale  and  anxious.  The 
alse  nasi  dilate  with  each  inspiration.  The  loud,  "sawing,"  stridulous 
breathing  is  present.  As  the  dyspnoea  increases,  all  the  accessory  muscles 
of  respiration  are  brought  into  action.  There  is  now  with  every  inspi- 
ration deep  recession  of  the  suprasternal  fossa,  the  supraclavicular  re- 
gions, and  the  epigastrium.  The  child  tosses  uneasily  from  side  to  side  in 
its  crib,  at  times  struggling  violently  to  get  more  air  into  the  lungs.  The 
pulse  grows  rapid  and  weaker.  There  is  slight  blueneas  of  the  finger  nails 
and  the  lips ;  the  face  is  usually  pale ;  but  later  this  too  may  be  cyanotic. 
The  skin  is  covered  with  clammy  perspiration.  On  auscultating  the 
chest,  very  rude  respiratory  sounds  are  heard,  hut  no  vesicular  murmur. 
As  the  symptoms  increase  in  severity  the  temperature  usually  rises  gradu- 
ally, in  some  very  severe  cases  at  the  rate  of  a  degree  an  hour,  until  shortly 
before  death  it  reaches  104**  or  even  10(5°  F.  Late  in  the  disease  the  in- 
tellect becomes  dull,  the  violent  struggles  for  air  cease,  and  the  child  passes 
into  a  condition  of  semi-stupor  which  gradually  deepens  until  death  occnra^ 
which  may  be  preceded  by  convulsions. 

Such  is  the  usual  course  of  the  disease  when  unrelieved  by  treatment 
Its  progress  is  most  rapid  in  infants,  in  whom  death  usually  takes  place  in 
from  thirty-six  to  forty-eight  hours  from  the  first  symptoms.  In  older 
children  the  course  is  rather  slower,  and  the  attack  may  last  from  two 
days  to  a  week,  death  occurring  more  frequently  from  bronchial  croup  or 
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pneumonia.  These  are  indicated  by  eontinied  high  temperature,  rapid 
respiration,  cyanosis,  and  increased  prostration. 

The  course  of  the  diseaee  is  not  always  bo  regular.  Occasionally  for  a 
week  or  more  the  symptoms  are  precisely  like  those  of  catarrhal  laryngitis 
of  moderate  severity — hoarseness,  laryngeal  cough,  little  or  no  fuver,  and 
slight  or  occasional  dyspnoea.  Then  there  may  be  the  sudden  develop- 
ment of  very  severe  symptoms,  and  death  in  a  few  hours.  Great  improve- 
ment may  follow  the  dislodgment  of  the  membrane  by  vomiting  or  cough- 
ing, although  in  most  cases  it  forms  again. 

Projfnosis.— The  issue  of  every  case  of  membranous  lar^'ngitis  is 
doubtful  The  prognosis  is  worse  in  infants  and  very  young  children 
than  in  those  over  three  years  of  age,  and  worse  when  secondary  to 
measles  or  scarlet  fever  than  when  primary.  Before  the  days  of  antitox- 
in the  mortality  of  cases  not  operated  upon  was  from  80  to  90  per  cent. 
Ijater  stati^stics  are  given  in  the  chapter  on  Diphtheria. 

Diagnosis. — The  first  point  to  be  decided  in  any  case  is  whether  the 
dyspnoea  is  due  to  laryngeal  inflammation;  the  second  whether  this  in- 
flammation is  catarrhal  or  membranous.  The  dyspnoea  of  retro-pharyn- 
geal  abscess,  of  foreign  bodies  in  the  larynx  or  trachea,  or  of  broncho- 
pneumonia, may  be  mistaken  for  that  due  to  laryngitis.  But  in  none  of 
these  conditions  should  there  be  any  doubt  if  a  careful  examination  is 
made  and  a  history  obtained.  Rctro-pharyngeal  abscess  may  be  recog- 
nised by  digital  examination  of  the  pharynx;  broncho-pneumonia  by  the 
signs  in  the  lungs,  the  difference  in  the  cliaracter  of  the  dyspnoea,  and 
especially  by  the  absence  of  the  noisy  stridor ;  in  the  case  of  foreign  bod- 
ies, whether  they  enter  through  the  mouth  or  consist  of  ulcerating  caseous 
glands  which  have  ruptured  into  the  trachea,  the  dyspnoea  comes  sud- 
denly, and  is  not  accompanied  by  fever.  The  main  points  by  which  ca- 
tarrhal larA'ngitis  is  distinguished  from  the  membranous  form  have  been 
considered  under  the  former  disease.  In  brief,  membranous  inflamma- 
tion may  be  assumed  if  there  is  severe,  constant,  and  increasing  dyspnoea 
with  aphonia.  Membranous  laryngitis  should  always  be  regarded  as 
diphtheria  until  the  opposite  has  been  proved  by  repeated  cultures. 

Treatment. — All  cases  of  membranous  laryngitis  should  be  isolated 
like  those  of  diphtheria  of  the  pharynx,  and  should  receive  a  full  dose 
of  antitoxin  upon  a  clinical  diagnosis  without  watiting  for  this  to  be  con- 
firmed by  a  bacteriological  examination.  Nowhere  else  are  the  beneficial 
effects  from  antitoxin  so  evident  and  so  striking  as  in  these  cases.  For 
dosage  and  other  details  regarding  the  use  of  antitoxin  the  reader  is 
referred  to  the  article  on  Diphtheria. 

Emetics,  inhalations  of  steam,  and  solvents  for  the  membrane,  al- 
though they  all  sometimes  give  relief,  are  never  to  be  relied  upon  alone. 
In  fact,  leaving  out  antitoxin  and  surgical  operation,  the  only  therapeu- 
tic measure  that  can  be  said  to  be  of  much  avail  is  calomel  fumigation. 
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This  is  in  no  sense  a  substitute  for  antitoxin,  but  may  be  employed  where 
the  use  of  antitoxin  is  impossible,  and  in  the  few  cases  of  membranous 
larj-ngitis  due  to  streptococci.  From  ten  to  fifteen  grains  of  calomel  are 
vapourized  upon  any  hot  metal  plate  under  a  closed  tent,  in  which  the 
child  is  placed.  This  may  be  repeated  every  one  to  four  hours,  accord- 
ing to  circumstances.  One  should  watch  both  the  child  and  the  attend- 
ants for  symptoms  of  mercurial  poisoning.  This  treatment  was  intro- 
duced by  Corbin,  of  Brooklyn,  and  was  much  in  vogue  from  1890  until 
the  introduction  of  antitoxin. 

Operative  measures. — Opinions  will  always  differ  as  to  the  time  when 
operative  interference  is  called  for.  One  should  never  wait  for  general 
cyanosis,  for  often  this  does  not  occur  until  just  before  death.  It  is  bet- 
ter to  operate  too  early  than  too  late.  If,  in  spite  of  other  measures, 
the  dyspnoea  increases  steadily,  and  especially  if  the  temperature  begins 
to  rise,  operation  should  not  be  deferred  longer.  When  this  has  been 
decided  uprtn,  the  physician  has  the  choice  between  intubation  and 
tracheotomy.  In  America  intubation  has  almost  universally  superseded 
tracheotomy  as  a  primary  operation  for  the  relief  of  membranous  laryn- 
gitis. In  Europe  also  its  advantages  arc  coming  to  be  appreciated,  and 
its  use  has  extended  greatly  since  the  introduction  of  antitoxin.  Trache- 
otomy is  still  needed  at  times  for  the  cases,  very  few  in  number,  in  which 
intubation  fails  to  give  relief  on  account  of  the  position  of  the  mem- 
brane or  some  other  complication. 

The  general  treatment  of  the  child  is  important,  and  should  not  be 
overlooked.  It  includes  careful  feeding,  and  the  use  of  alcoholic  stimu- 
lants according  to  the  amount  of  prostration  present.  All  patients  with 
membranous  laryngitis  should  be  closely  watched,  for  marked  changes 
may  take  place  in  the  course  of  a  few  hours. 


INTUBATION. 

Intubation  is  the  introduction  of  a  tube  through  the  mouth  into 
the  larynx  for  the  relief  of  laryngeal  dyspnoea.  For  the  operation,  as 
now  j>erformed»  the  world  is  indebted  to  the  late  Dr.  Joseph  O'Dwyer, 
of  New  York. 

A  set  of  O^Dwyer's  instruments  (Fig.  86)  consists  of  six  tubes,  an 
introductor,  an  extractor,  a  mouth-gag,  and  a  gauge.  In  the  later  tubes 
the  lower  extremity  is  made  somewhat  bulbous  and  not  straight,  as 
appears  in  the  illustration.  His  latest  tubes  are  made  of  hard  nibber 
and  lined  with  gold-plated  metal,  these  proving  much  less  irritating 
than  the  solid  metal  tubes  formerly  used.  So  carefully  did  O'Dwyer 
perfect  his  instruments  that  nothing  of  importance  has  been  added  by 
others.  It  is  Interesting  to  note  that  nearly  all  the  modifications  which 
have  been  suggested  since  his  first  publication  had  already  been  tried 
bj  him  and  discarded.    No  one  thing  is  more  essential  to  saocess  with 
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intuliatinii  than  properly  coastnicted  instruments.  The  operation  is  not 
diHifuit,  if  one  has  had  practice  on  the  cadaver.  Without  this  it  nhould 
not  be  atteuiptod.  The  tube  is  selocted  according  lo  the  age  of  tlie 
patient,  this  being  indicatt'd  on  the  gauge.  A  very  large  child  will  often 
require  a  tut)e  of  larger  size  than  its  age  would  call  for. 

Introduction  of  the  Tube, — Either  one  of  two  positions  may  bo 
employed,  the  choice  dejjending  upon  the  preference  of  the  o|)erator. 
Formerly  the  usual  method  was  to  have  the  child  seate{i  u[K>n  the 
hip  of  a  nurse  while  his  head  was  steadied  by  a  secimd  assistant  stand- 
ing behind.  In  the  other  poi-ition  the  child  lies  upon  his  hack  upon  a 
table,  his  head  being  steadied  by  an  assistant.  In  both  positions  the 
arms  should  be  pinioned  to  the  sides  by  a  sheet.  In  the  recund>ent 
position  the  child  can  be  held  more  firmly;  it  has  also  the  advantage 
of  dispensing  with  one  assistant,  and  in  an  emergency  Vith  both  of 
them.  The  tube  is  attached  to  the  introductor,  and  the  gag  is  inserted 
into  the  left  angle  of  tlip  nioufh  and  opnm;<]  as  widely  as  possible.  The 
slipping  of  the  gag  and  laceration  of  the  mouth  may  be  prevented  by 
using  a  piece  of  rubber  tubing  to  cover  each  arm  of  the  gag  where  it 


Si  y  -  - 


Fw.  85,— 0*Dwyer*i  intubaUoD  net, 
I,  latroduotor;  S,^ag;  9,  cottraotor;  i^KBUK^i  ^i  tube. 

comes  in  contact  with  the  gum.  The  attempts  at  introduction  must  be 
made  quickly,  for  during  them  respiration  is  practically  arrested.  Sev- 
eral short  attempts  are  always  better  than  a  single  prolonged  one.    Yerj 


500 


DISKASB8  OP  TUR  BESPIRATOBT  SYSTEM. 


little  force  is  ordinarilj  required  in  introducing  the  tube,  that  used  in 
pasting  a  catheter  being  a  good  geoeral  guide.'  In  cases  of  subglottic 
stenofiis,  howerer,  quite  a  little  force  maj  be  necessary. 

The  index  finger  of  the  left  hand  is  used  as  a  guide  in  introduction. 
This  is  passed  well  back  into  the  pharynx,  then  brought  forward  until  a 
bard  nodule — the  upper  border  of  the  cricoid  cartilage — is  encountered. 
This  is  the  best  of  all  landmarks,  since  the  soft  parts  are  often  distorted 
by  swelling.  Directly  in  front  of  the  cricoid  cartilage  may  be  felt  the 
epiglottis  and  the  opening  of  the  larynx,  which  are  readily  recognised 
after  the  touch  has  become  somewhat  educated.  The  tube  is  passed  along 
the  palmar  surface  of  the  left  index  finger,  by  which  it  is  guided  into  the 
larynx;  it  is  then  pushed  off  the  introductor  by  a  thumb-piece  attached 
to  its  handle.  When  it  is  certain  that  the  tube  is  in  position,  and  the 
patient  breathes  properly,  the  loop  of  silk  attached  to  the  head  of  the 
tube  is  cut  off  and  pulled  through,  the  removal  of  the  tube  being  pre- 
vented by  placing  the  left  forefinger  upon  its  head.  The  silk  is  not  usu- 
ally left  attached  unless  there  is  evidence  of  loose  membrane  below  the 
tube.  It  may  be  desirable  to  leave  the  silk  attached  in  case  no  one  can 
be  within  reach  who  is  able  to  remove  the  tube  should  it  became  ob- 
structed. The  child's  arms  and  hands  should  then  be  secured  to  pre- 
vent him  from  seizing  it  himself.  When  not  removed  the  silk  is  fastened 
to  the  cheek  by  a  piece  of  adhesive  plaster.  The  tube  is  knowTi  to  be  in 
place,  first,  by  the  hissing  breathing  sounds,  somewhat  similar  to  what 
is  heard  when  the  trachea  is  opened ;  secondly,  by  a  severe  paroxysm 
of  coughing,  which  is  usually  excited  by  a  tube  in  the  larynx ;  thirdly, 
by  the  relief  of  the  dyspnoea.  If  this  relief  is  not  very  apparent  the 
physician  may  still  be  in  doubt  as  to  whether  the  tube  is  in  the  larynx 
or  the  oesophagus.  If  in  the  former,  it  can  not  be  pushed  down  by  the 
finger  without  depressing  the  larynx  with  it;  and  by  introducing  the 
finger  into  the  pharynx,  the  posterior  wall  of  the  lan'nx  can  be  felt 
between  the  finger  and  the  tube.  The  most  common  mistake  made 
is  to  pass  tlie  tube  into  the  esophagus.  This  sometimes  happens  be- 
cause the  position  of  the  child's  head  is  improper — too  far  forward 
or  too  far  backward — but  more  often  because  tlie  operator  has  not 
l>cen  quite  Kure  of  his  tantltiiark.s.  If  this  has  opcurred,  there  is  no 
relief  to  the  dyspnoea,  no  hissing  sound,  and  the  tube  can  be  pushed 
down  indefinitely.  When  this  condition  is  recognised,  the  tube  is  with- 
drawn by  the  loop  of  silk  ami  after  a  few  moments  a  second  attempt 
made. 

False  passages  in  the  larynx  are  most  frequently  made  by  employing 
too  much  force  or  l)ecau8e  the  operator  has  worked  at  the  angle  of  the 
mouth  instead  of  keeping  in  the  median  line.  The  tube  usually  goes 
into  one  of  the  ventricles,  and  may  be  pushed  quite  through  the  larynx 
into  the  cellular  tissue.    This  is  not  Ukely  to  happen  unless  undue  force 
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has  been  used.  The  production  of  a  false  passage  is  recognised  by  the 
fact  that,  although  the  tip  of  the  tube  can  be  felt  to  enter  the  larynx,  it 
does  not  descend,  bul  projects  above  the  epiglottis. 

False  membrane  which  has  become  loosened  is  sometimea  crowded 
down  by  the  tube  and  obstructs  the  larynx  just  below  it.  This  is  one  of 
the  most  serious  act'idt?nl6  that  may  occur,  but  fortunately  it  is  not  a 
frequent  one.  It  is  more  likely  to  happen  where  the  disease  has  existed 
for  several  days  than  in  recent  cases.  The  tube  may  be  in  place  in  the 
larynx  as  shown  by  all  the  signs  above  mentioned,  except  relief  of  the 
asphyxia.  In  such  a.  case  the  immediate  withdrawal  of  the  tube  is  neces- 
sary, it  being  often  followed  by  the  discharge  of  masses  of  loose  mem- 
brane. This  is  aided  by  the  administration  of  a  teaspoonful  of  pure 
whisky  or  brandy  to  excite  a  strong  cough.  Artificial  respiration  may  be 
required,  and  if  there  is  no  relief  by  any  of  these  means  tracheotomy  is 
indicated.  Asphyxia  is  sometimes  produced  by  prolonged  and  injudi- 
cious attempts  at  introduction. 

After-treaimcnt. — So  far  as  the  tube  itself  is  concerned  no  treatment 
is  required.  The  original  disease  is  to  be  treated  as  before.  The  opera- 
tion has  removed  only  one  danger  from  the  patient,  viz.,  that  of  asphyxia 
from  mechanical  obstruction  of  the  larynx.  A  good  expulsive  cough 
should  occur  after  the  tube  is  in  place.  This  is  necessary  to  clear  the  tube 
of  mucus,  as  the  pharynx  and  larynx  are  generally  filled  with  it  as  a  re- 
sult of  the  mnnipulnlion. 

The  child  shoul<i  not  be  allowed  to  lie  upon  its  face,  nor  should  it  be 
held  over  the  nurse's  shoulder  face  downward,  for  in  either  position  a 
slight  cough  is  enough  to  ex|)cl  the  tube.  Nursing  infants  may  continue 
at  the  breast  after  the  operation ;  ordinarily  they  have  but  little  diffi- 
culty in  swallowing.  Older  children  often  experience  considerable  trou- 
ble in  taking  liquids.  This  may  he  overcome  by  the  device  suggested  by 
Casselbcrry  (Chicago),  of  having  the  patient's  head  lower  than  his  body 
while  he  drinks.  If  there  is  still  trouble  in  taking  fluids,  semi-solid  arti- 
cles, such  as  condensed  milk,  wine  jelly,  corn  starcli,  or  scrambled  eggs, 
may  be  tried.  Feeding  is  always  easier  after  the  first  day  or  two,  and 
patients  who  wear  a  tube  for  chronic  disease  soon  experience  no  trouble 
whatever,  showing  that  the  dilliculty  depends  more  upon  the  inability  to 
co-ordinate  the  movements  of  the  muscles  of  deglutition  when  the  tube 
is  in  place  than  upon  mechanical  causes,  for  the  head  of  the  tube  is  effec- 
tually covereti  by  the  epiglottis. 

It  sometimes  happens  that  the  tube  is  coughed  out  soon  after  its 
introduction,  because  too  small  a  size  has  been  used.  In  some  cases 
this  occurs  repeatedly.  It  happened  in  a  case  of  my  own  twenty-eight 
times  during  four  days.  Such  cases  are  probably  due  to  paralysis  of  the 
laryngeal  muscles.  The  dyspnoea  does  not  usually  return  for  two  or  three 
hours  after  the  tube  has  been  coughed  out,  so  there  is  ample  time  to 
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notify  the  physician.  It  may  happen  that  the  tnbe  is  coughed  up  and 
not  seen  by  the  nurse,  or  it  may  be  coughed  up  and  swallowed  by  the 
child.  \\Tien  called  because  of  dyspncca  after  operation,  the  physi- 
cian should  make  a  digital  examination  of  the  pharynx  to  be  sure 
that  the  tnbe  is  still  in  place.  Swallowing  the  tube  generally  causes 
no  harm  to  the  child,  for  tubes  have  repeatedly  passed  through  the  in- 
testines. 

The  entrance  of  food  into  the  bronchi  through  the  tube  is  a  danger 
that  does  not  exist,  as  has  been  shown  by  the  extensive  post-mortem  ob- 
servations of  Northrup  in  the  New  York  Foundling  Asylum.  My  own 
experience  in  the  New  York  Infant  Asylum  cs>incidcs  in  overy  particu- 
lar with  his  statement,  that  the  broncho-pneumonia  following  intubation 
does  not  depend  upon  the  entrance  of  food  into  the  bronchi. 

Ulceration  at  the  head  of  the  tube  very  rarely  occurs,  provided  prop- 
erly made  tubes  are  employed.*  The  tube  rests  not  upon  the  vocal  cord*, 
but  upon  the  inferior  ventricular  bands.  When  ulceration  occurs,  it  is 
usually  of  the  anterior  wall  of  the  trachea,  at  the  lower  end  of  the  tube, 
and  appears  to  be  produced  by  the  movements  of  the  tube  during  deglu- 
tition. With  O'Dwyer's  latest  tubes  there  is  much  less  liability  of  this 
occurring.  The  ulcers  are  usually  small  and  superficial.  Deep  ulcers 
extending  to  the  tracheal  rings  may  be  seen  in  ill-conditioned  children, 
usually  in  connection  with  other  complications  severe  enough  to  cause 
death. 

Spontaneous  descent  of  the  tube  into  the  larynx  is  impossible,  and  it 
can  not  be  crowded  down  without  using  considerable  force  and  severely 
lacerating  the  larynx. 

Sudden  blocking  of  the  lower  end  of  the  tube  by  membrane  loosened 
from  the  trachea  or  bronchi  is  an  infrequent  accident.  The  usual  result 
of  this  is  the  immediate  expulsion  of  the  tube  by  coughing,  the  discharge 
of  the  loose  membrane  following.  This  condition  is  one  of  the  safety 
valves  of  the  operation.  One  of  the  strong  points  in  favour  of  intuba- 
tion is  that  the  forcible  cough  which  the  patient  is  able  to  make  on  ac- 
count of  the  narrow  opening  of  the  tube,  often  enables  him  to  expel  large 
accumulations  of  mucus,  and  even  membrane,  more  readily  than  through 
a  much  larger  tracheal  opening. 

The  period  for  which  the  tube  is  required  varies  much  in  different 
cases.  It  is  the  experience  of  practically  all  operators  that  it  has  been 
materially  shortened  by  the  use  of  antitoxin.  According  to  the  statie- 
tics  of  Rosenthal  (Philadelphia),  the  average  reduction  amounts  to  two 
and  a  half  days,  the  average  time  of  wearing  the  tube  is  five  days,  and 


*  This  and  many  other  bad  results  obtained  after  intultation  are  due  tn  improperly 
constructed  instruments.  Those  made  by  Geor^  Ennold,  201  East  Twenty-third 
Street,  New  York,  ore  the  most  reliable. 
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in  many  it  can  be  dispensed  with  in  two  or  three  days.  Should  the 
tube  be  eou^hefj  out  Jit  any  time,  its  introduction  should  be  delayed  until 
dyspnoea  rrtunis. 

Eemoval  of  tlie  Tube — Extubation. — TIuh;  is  rallier  more  difficult 
than  its  intmdurrtion.  The  gcrnTtil  arrangement  of  the  patient  and  as- 
sistants is  the  samt*  an  for  introduction.  The  left  index  finger  is  placed 
upon  the  head  of  the  tube,  which  is  steadied  externally  by  the  thumb  of 
the  fiame  hand.  The  beak  of  the  extractor  is  introduced  within  the  open- 
ing of  the  tube,  its  jaws  are  then  Biqiaratod  by  pressure  upon  the  lever  at 
the  hundloj  and  the  instrument  withdrawn,  very  sli^jht  force  being  re- 
quired. 

The  tube  is  first  removed  tentatively*  the  physician  waiting  to  see  if 
dyspna?a  returns.  It  is  well  to  give  a  full  dose  of  morphine  an  hour 
before  the  removal  of  the  tube,  since  the  contact  with  tlie  air  almost 
invariably  excites  a  marked  degree  of  laryngeal  spasm  which  la?ts  for 
ten  or  fifteen  minutes.  To  avoid  tlie  jiroductinn  of  vomiting  and  the 
entrance  of  food  into  the  larynx,  food  should  not  be  given  for  two  hours 
previously.  If  dyspncea  does  not  return  in  tlie  course  of  three  or  four 
hours,  the  probabilities  are  that  the  tul>e  will  no  longer  be  required. 
It  is  very  exceptional  that  the  patient  has  groat  difficulty  in  dispensing 
with  the  tube,  as  so  often  happens  after  traclieotomy. 

The  Advantages  over  Tracheotomy. — The  advantages  claimed  by 
O'Dwyer  for  this  operation  over  tracheotomy  are  conceded  by  most  of 
those  who  have  had  any  considerable  experience  in  the  operation,  viz.: 
(1)  It  18  quicker,  simpler,  and  adds  no  danger  to  the  original  disease ;  (3) 
there  is  no  shock  or  luemorrhage;  (3)  no  anapsthetic  is  required;  (4)  no 
fresh  wound  is  made  which  may  prove  an  avenue  of  infection;  (5)  it 
gives  an  opportunity  for  a  better  expulsive  cough,  which  is  of  great  value 
in  dislodging  false  membrane  and  mucus;  ((*)  there  are  usually  no  objec- 
tions on  the  part  of  the  parents  to  be  overcome — a  point  of  great  impor- 
tance; (7)  the  air  is  warmed  and  moistened  as  it  is  normally,  by  passing 
over  the  nasal  and  buccal  mucous  membranes;  (8)  no  skilled  after-treat- 
ment is  required:  as  the  largest  proportion  of  the  cases  of  diphtheria 
arc  among  the  very  poor,  living  under  conditions  in  which  the  careful 
after-treatment  required  in  tracheotomy  is  difficult  or  impossible  to  ob- 
tain, this  is  an  important  point ;  (9)  in  infancy,  all  who  have  had  ex- 
jH?rience  with  both  operations  admit  the  great  superiority  of  intuba- 
tion; (10)  the  intubation  tube  can  be  disi^ensed  with  earlier  than  the 
tracheal  canula,  and  also  with  much  less  difficulty;  (11)  if  tracheot- 
omy ia  subsequently  required,  the  operation  may  be  done  upon  the  tube 
aa  a  guide. 

The  only  objection  of  much  force  urged  against  intubation  is  that 
asph\'\ia  may  be  produced  by  crowding  down  loose  membrane  into  the 
larynx.  This  is  a  very  infrequent  accident;  should  it  happen,  and  the 
S4 
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asphyxia  not  be  relieved  by  cougliing  up  the  membrane,  tracheotomy  may 
be  performed. 

There  is  always  some  degree  of  hoarseness  following  intubation,  but 
in  the  majority  of  eases  it  disappears  within  a  week,  occasionally  it  con- 
tinues as  long  as  three  or  four  weeks,  but  it  is  ven'  rarely  if  ever  perma- 
nent. The  duration  of  the  aphonia  seems  to  have  no  relation  to  the 
length  of  time  the  tube  is  worn. 

Experience  has  clearly  proved  that  intubation  relieves  the  dypennea 
due  to  laryngeal  stenosis  promptly,  efficiently,  and  certainly;  it  does  this 
without  many  of  the  dangers  and  objectionable  features  of  tracheotomy, 
while  at  the  same  time  it  does  not  deprive  the  patient  of  any  essential 
advantage  which  tracheotomy  affords. 

Ketained  Intubation  Tabes — Prolonged  Intubation. — Difficulty  is  ex- 
perienced in  dispensing  with  the  intubation  tulje  much  less  frequently 
tha'n  with  the  canula  after  tracheotomy;  yet  when  this  condition  occurs 
it  is  the  cause  of  much  concern  and  even  danger.  Trouble  of  this  sort 
is  seen,  according  to  Rogers,  in  about  one  per  cent  of  the  cases  of  in- 
tubation. In  the  majority  of  these  the  patient  is  able  to  do  without  the 
tube  in  a  few  weeks,  and  such  cases  require  very  close  attention,  but 
no  special  treatment  other  than  the  substitution  at  times  of  a  sptvial 
O'Dwyer  tube  with  an  extra  large  "  retaining  swell.''  But  occasionally 
there  are  met  with  cases  in  which  every  effort  to  dispense  with  the  tube 
seems  fruitless.  Although  the  children  breathe  well  with  the  tube  in  place, 
still  if  it  is  removed  or  expelled  by  coughing,  in  a  short  time,  var)ing 
from  a  few  minutes  to  an  hour  or  two,  the  dyspncca  returns  with  such 
severity  that  the  tube  must  be  replaced  immediately  to  prevent  asphyxia. 
Inasmuch  as  these  patients  sometimes  expel  the  tube  several  times  a 
day,  surgeons  have  often  resorted  to  tracheotomy  to  avert  the  danger  of 
suffocation,  which  might  easily  occur  if  no  one  were  at  hand  who  could 
replace  the  tube.  This  operation,  however,  gives  only  temporary  relief. 
Many  of  these  children,  after  wearing  tubes  of  one  sort  or  another  for 
years,  ultimately  die  from  some  accident  connected  with  the  tube  or 
from  pneumonia. 

The  causes  and  the  exact  pathological  condition  underlying  this  diffi- 
culty are  subjects  regarding  which  there  has  been  much  difference  of  opin- 
ion. O'Dwyer's  opinion  was  that  the  cflu.«e  of  the  returning  dyspnaui  was 
subglottic  swelling  and  oedema  which  occurred  in  tissues  which  were  the 
seat  of  chronic  InHammation  as  soon  as  the  pressure  of  the  tube  was  re- 
moved. The  primary  cause  of  the  condition  he  believed  to  be  the  injury 
inflicted  by  improperly  made  or  badly  fitting  tubes,  or  by  unskilful  ef- 
forts at  introduction.  In  a  few  cases  a  cicatricial  condition,  the  result 
of  previous  ulceration,  has  been  found;  but  it  is  doubtful  if  granulations, 
80  frequent  a  cause  of  retained  canula  after  tracheotomy,  play  any  part 
whatever.    Rogers's  view  is  that  the  chronic  inflammation  of  the  mu- 
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C0U8  and  submucous  tissues  of  the  subglottic  region  of  the  larynx  which 
produces  the  symptoms,  is  due  neither  to  a  faulty  tube  nor  to  a  clumsy 
operation,  but  to  the  nature  of  the  pathological  process. 

For  the  relief  of  this  condition,  O'Dwycr  advised  in  recent  cases 
the  application  of  astringents  by  means  of  an  intubation  tube  coated  with 
gelatine  with  which  some  astringent  was  combined.  For  thoi^e  pa- 
tients who  cough  out  tlie  tube  frequently,  traeheotnmy  is  at  times  a 
necessity  to  prevent  sudden  death.  But  this  does  nut  affect  the  original 
condition,  for  the  same  ditficulty  exists  in  doing  without  the  tracheal 
canula.  The  operations  of  laryngotoniy,  curetting,  etc.,  have  been  such 
signal  failures  as  to  discourage  one  from  repeating  them. 

The  most  successful  method  of  treatment  thus  far  proposed  is  that  of 
Rogers,*  which  consists  in  increasing  intra-laryngeal  pressure  by  the  in- 
sertion of  larger  and  larger  intubation  tubes.  This  is  not  to  be  adopted 
until  long  after  all  acute  symptoms  have  subsided.  The  first  tube  used  is 
as  large  a  one  as  can  be  introduced  without  force;  after  a  few  weeks,  the 
next  larger  size,  and  after  a  longer  interval,  possibly  a  still  larger  one. 
When  the  very  large  tube  had  been  worn  for  several  weeks  he  was  finally 
able  to  dispense  with  all  tubes.  In  this  way  he  succeeded  in  curing  com- 
pletely and  permanently  severnl  cases  of  two  or  three  years'  standing. 

True  cicatricial  stenosis  may  best  be  relieved  by  opening  the  trachea 
and  dilating  from  below,  and  afterward  inserting  an  intubation  tube. 
When  there  is  complete  derftruction  of  the  cricoid  cartilage,  as  sometimes 
occurs,  tracheotomy  is  the  only  remedy,  but  this  is  only  palliative,  as  the 
tube  must  be  worn  permanently. 

SUBMUCOUS  LARYNGITIS— aSDEMA  OP  THE  GLOTTia 

Tliese  two  conditions  are  not  quite  identical,  although  they  are  close- 
ly associated  and  may  be  conveniently  considered  together.  They  are 
both  rare  in  early  life.  In  true  tvdema  of  the  glottis  there  is  simply  a 
dropsical  effusion  into  the  submucous  cellular  tissue  of  the  aryteno-epi- 
glottic  folds,  causing  them  to  project  as  large  rounded  swellings  on  either 
side  of  the  superior  isthmus  of  the  larynx.  They  may  be  of  suflicient  size 
to  cause  serious  or  even  fatal  obstruction  to  respiration.  With  the  laryn- 
goscope they  appear  as  pale  red  tumours,  lying  usually  in  contact  near 
the  base  of  the  tongue.  By  the  finger  their  presence  can  be  quite  as 
readily  distinguished.  Q£dcma  of  the  glottis  occurs  principally  in  the 
late  stages  of  nephritis. 

Tn  the  inflammatory  form  of  oKlema,  or  true  submucous  laryngitis, 
there  is  tlie  same  soH  of  swelling  of  these  structures,  but  in  this  case  it  is 


•  Port-Diphtheritic  SHynosis  of  the  lArymt.  John  Rnppr^  M.  D.,  Annaln  of  Snrgcry, 
Mat.  IVOO.    See  also  monograph  by  von  B^kay,  Uober  das  Intubfttions-tranma,  Xieip- 


506 


DISEASES  OP  TUB  RESPlRATORy  SYSTEM. 


due  to  somo  active  inflammation  in  the  nciglibourhood,  The  swelling  is 
partly  from  the  (edema  and  partly  from  cell  infiltration.  Usually  all  the 
parts  surrounding  the  upper  opening  of  the  larynx  are  in  a  state  of  acute 
inflammation.  The  epiglottis  may  bo  swollen  to  the  thickness  of  a  finger, 
and  easily  seen  by  depressing  the  tongue. 

The  exciliTig  catiaes  may  be  the  mechanical  irritation  of  foreign  bodios, 
the  inhalation  of  steam  or  irritating  gases»  erysipelas  of  the  neck,  primarj 
catarrlial  laryngitis,  or  retro-pharyngcal  abscesB. 

The  symptoms  in  both  cases  consist  of  great  inspiratory  dyspnoea 
with  attacks  of  suffocation,  while  expiration  may  be  quite  easy.  In  true 
oedema  there  are  in  addition  the  symptoms  of  the  primary  disease.  In 
the  inflammatory  form  there  are  the  evidences  of  local  inflammation — 
hoarseness,  cough,  pain,  and  difliculty  in  swallowing.  A  positive  diag- 
nosis may  be  made  by  a  digital  examination.  The  symptoms  develop  with 
great  rapidity  in  either  variety,  and  frequently  prove  fatal  in  a  few  hours. 

The  tr€4itment  of  true  oodema  consists  in  scarification  or  multiple 
puncture,  the  application  of  ice  externally,  and  even  the  swallowing  of 
ice ;  in  the  inllummatory  form,  in  addition,  local  blood-letting  by  leechea 
and,  as  a  last  resort,  tracheotomy.     Intubation  is  useless  in  either  form. 

CHRONIC  LARVNOITIS. 

The  following  varieties  are  seen :  (1)  a  simple  form  usually  associated 
with  adenoid  vegetations  of  the  pharynx;  (2)  tnbcrcnlouB;  (3)  syphilitic; 
(4)  that  associated  with  new  growths. 

1.  With  Adenoid  Vegetations  of  the  Pharynx. — This  is  not  very  nncom- 
mon.  The  larynx  is  kept  in  a  state  of  chronic  congestion  by  the  adenoid 
growth,  and  there  Anally  develops  a  sight  superflcial  catarrhal  inflamma- 
tion. The  symptoms  may  continue  for  many  mouths.  These  cases  are 
often  treated  for  a  long  time  unsuccessfully  by  the  use  of  sprays,  inhala- 
tions, etc.,  but  the  syui))touis  disappear  rapidly  after  the  removal  of  the 
adenoid  growth.  Similar  symptoms  may  be  associated  with  hypertrophic 
rhinitis.  In  this  also  the  treatment  should  be  directed  to  the  primarj 
condition. 

2.  Tnbercnlous  Laryngitis.— This  belongs  to  later  childhood,  and  is  rare 
even  then.  In  infancy  it  is  almost  unknown.  Rheindorf  *  has  reported 
a  case  in  a  child  of  thirteen  months,  which  was  regarded  during  life  aa 
syphilitic,  but  was  shown  by  autopsy  to  be  tuberculous.  Of  sixteen  cases 
in  children,  reported  by  Rilliet  and  Barthez,  none  occurred  during  the 
first  three  years,  and  only  four  before  the  seventh  year.  The  larynx  alone 
may  be  affected,  or  the  larynx  and  trachea,  or  the  larynx,  trachea,  and 
lungs.     Pulmonary  tuberculosis  is  usually  found  to  be  present  at  autopsy, 

*  Jahrbuuh  fQr  Kinderh..  Bd.  xxxiii,  p.  71. 
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even  though  there  may  have  been  no  puhnonary  pytnptoms.  Demnie  has 
reported  n  case  of  t^l^^e^c^!!olIs  laryngitis  in  a  boy  of  four  years,  whose 
lun^JT-s  were  healtliy,  death  resulting  from  tuberculouji  meningitis. 

Tlie  symplums  are  iioarteness,  aphonia,  laryngeal  cougli,  and  muco- 
purulent, sometimes  bloody,  expectoration.  The  sputum  may  contain 
tubercle  bacilli.  With  the  laryngoscope  tuberculous  deposits  may  b€ 
seen,  but  more  frequently  tuberculous  ulceration  of  the  mucous  mem- 
brane. In  children  this  is  usually  superficial,  the  deep  destructive  ulcera- 
tion seen  in  adults  being  ver\-  rare. 

It  is  to  be  differentiated  from  syphilis  chiefly  by  the  general  aymptoma, 
as  the  laryngoscopic  appearances  may  be  very  similar.  The  irentment  con- 
sists in  keeping  the  ulcers  as  clean  x\a  possible  by  the  nee  of  sprays  and 
the  local  application  of  astringent  powders,  like  nitrate  of  silver  and  sul- 
phate of  zinc  or  iodoform. 

3.  Byphilitio  Laryn^tis. — In  the  early  stage  of  syphilis  the  larynx  ia 
often  the  seat  of  a  catarrhal  inflammation,  which  presents  nothing  espe- 
cially characteristic  except  its  protracted  course.  The  laryngitis  of  late 
hereditary  syphilis  is  quite  mre,  and  ia  liable  to  be  overlooked  because  of 
the  diflSculties  in  the  way  of  a  thorough  examination,  and  because  the  dis- 
ease is  usually  painless. 

8trans8*  has  collected  fourteen  cases  between  the  ages  of  three  and 
fifteen  years,  and  added  three  of  his  own.  He  states  that  deep*&eated  pro- 
cesses arc  much  more  rare  than  among  adnlta.  The  parts  most  frequently 
affected  are,  first,  the  epiglottis ;  secondly,  the  arytono-epiglottic  folds ; 
thirdly,  the  posterior  laryngeal  wall.  The  epiglottis  was  involved  in 
twelve  of  fourteen  cases.  Usually  there  was  only  perichondritis;  in  the 
more  severe  cases  there  was  partial  or  complete  destruction  of  the  cartilage. 
In  four  cases  papillomatous  masses  were  seen.  In  five  cases  the  process 
extended  from  the  epiglottis  to  the  epiglottic  folds  of  one  or  both  sides. 
In  several  instances  the  superior  vocal  cords  were  thickened  from  hyper- 
plasia, and  occasionally  small  tumours  were  formed.  In  only  one  case  was 
there  ulceration  of  these  folds.  Changes  in  the  vocal  cords  and  the  aryte- 
noid cartilages  were  rare,  occurring  only  with  extensive  inflammation. 
The  symptoms  are  those  of  chronic  laryngitis ;  hoarseness,  sometimes 
aphonia,  and  in  a  few  cases  chronic  laryngeal  stenosis.  The  diagnosis 
can  be  made  only  by  means  of  the  laryngoscope.  In  most  of  the  coses 
there  are  present  ulcerations  of  the  palate  or  uvula,  or  scars  from  pre- 
Tions  ulcers ;  sometimes  the  disease  extends  into  the  nose.  Serious 
symptoms  often  result  when  to  old  syphilitic  lesions  there  is  added  acute 
laryngitis  or  oodema. 

In  addition  to  the  usual  constitutional  remedies  for  tertiary  syphilis, 
and  to  the  means  ordinarily  employed  for  the  relief  of  chronic  laryngitis, 
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intubation  may  be  required  in  these  cases  for  the  relief  of  laryngeal  sta- 
noeia.  Nowhere  are  its  advantages  over  tracheotomy  more  striking  than 
here.    The  tube  mast  usnally  be  worn  for  many  months. 

NEW  GROWTHS. 

New  growths  of  the  larynx  are  not  very  rare  in  children.  Excluding 
the  granulations  which  follow  the  tise  of  the  tracheal  canula,  the  only  one 
that  is  likely  to  be  met  with  is  papilloma.  Thii^  may  occur  even  in  in- 
fancy. According  to  Ranchfuss,  the  majority  of  the  cases  begin  during 
the  first  year.     Boys  are  more  frequently  affected  than  girls. 

The  symptoms  depend  upon  the  size  aud  location  of  the  tumour.  The 
earlier  manifestations  are  usually  ascribed  to  chronic  laryngitis.  There 
b  hoarseness,  sometimes  loss  of  voice,  and  a  paroxysmal  cough  ;  later, 
dyspncca  develops.  The  symptoms  are  slowly  progressive/ and  it  may  be 
several  months  be(ore  they  are  sufficiently  severe  to  attract  special  atten- 
tion. A  positive  diagnosis  is  made  only  by  the  Itiryngoscope.  There  is 
seen  a  whitish  granular  tumour,  sometim(>s  pedunculated,  sometimes  with 
a  broad  base,  attached  to  any  part  of  the  larynx. 

The  Ireatment  of  these  cases  belongs  to  the  specialist.  Small  pednn- 
culated  growths  may  be  removed  through  the  mouth  l>y  means  of  the 
forceps  or  snare.  Larger  ones  require  thyrotomy.  The  prognosis  is 
generally  unfavourable,  on  account  of  the  danger  of  recurrence  after 
operation.  Operative  measures  are  very  frequently  followed  by  bron- 
chitis or  broncho-pneumonia. 

FOREIGN  BODIES  IN  THE  LARYNX. 

The  aspiration  of  foreign  substances  into  the  larynx  is  not  a  very  rare 
accident  in  children.  It  usually  happens  from  an  attempt  to  congh« 
laugh,  or  cry  while  the  child  has  something  in  its  mouth.  If  the  body  is 
sharp  and  irregular,  like  a  pin,  the  shell  of  a  nut,  or  a  fragment  of  bone, 
it  is  liable  to  become  impacted  in  the  larynx.  If  smooth,  like  a  pea  or 
a  bead,  it  is  usnally  drawn  into  one  of  the  bronchi,  generally  the  right. 

When  the  body  enters  the  larynx  there  is  immediately  excited  a  violent 
paroxysmal  cough,  with  dyspnoea  amounting  almost  to  suiTocation.  Often 
the  body  is  dislodged  by  this  initial  attack  of  coughing.  If  it  becomes 
impacted  in  the  larynx,  it  may  cause  sudden  death  by  occluding  the 
glottis ;  elsewhere  it  may  excite  acute  laryngitis,  usually  of  considerable 
severity. 

The  impaction  of  a  foreign  body  in  one  of  the  primary  bronchi,  or  one 
of  the  lobar  divisions,  is  indicated  by  cough  and  a  severe  localized  pain  in 
the  chest.  There  may  be  expectoration  of  blood.  On  auscultating  the 
chest,  there  is  found  an  absence  of  respiratory  murmur  over  one  lung  or 
one  lobe,  according  to  the  situation  of  the  foreign  body.    PercDSBion  gives 
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increased  reRonftnce,  which  may  even  be  tympanitic,  owing  to  emphysema 
which  rapidly  develops.  If  the  foreign  body  remains  impacted  in  one  of 
the  bronchi,  it  usually  excites  a  localized  inflammation,  which  extends  to 
the  surrounding  lung  and  terminates  in  the  formatioit  of  an  abscess. 
This  may  result  fatiilly,  or  there  may  follow  a  prolonged  illness,  with 
hectic  symptoms  resembling  pulmonary  tuberculosis  ;  and  finally,  after 
weeks  or  months,  the  foreign  body  may  bo  expelled  by  an  attack  of  cough- 
ing, and  the  patient  recover  completely. 

The  diagnoHxa  of  a  foreign  body  iu  the  larynx  is  made  by  the  sudden- 
ness of  the  attack  and  the  violence  of  the  early  symptoms.  In  older  chil- 
dren the  body  may  be  seen  with  the  laryngoscope,  but  in  young  children 
this  is  very  difficult.  The  prognosis  is  always  doubtful,  and  depends  upon 
the  nature  of  the  foreign  body  and  the  point  at  which  it  has  been  arrested. 

Treatment. — The  first  thing  to  be  tried  is  inversion  of  the  patient. 
By  this  means,  assisted  by  the  cough,  the  foreign  body  is  not  infrequently 
ex}>eUed,  even  though  it  has  passed  below  the  larynx.  The  symptoms  of 
laryngeal  obstruction  may  call  for  immediate  tracheotomy  or  laryngotomy, 
intubation  not  being  applicable  to  these  cases.  If,  after  tracheotomy,  the 
foreign  body  can  bo  located  in  the  larynx,  but  can  not  be  extracted  through 
the  tracheal  wound,  the  thyroid  cartilage  should  be  divided  in  the  median 
line.  The  removal  of  a  foreign  body  from  the  bronchi  or  the  tracheal 
bifurcation  should  be  attempted  only  by  a  skilled  surgeon. 
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THE  PKCULIARITIES  OF  THE  LUNGS  IN  INFANCY  AND  EARLY 

CHILDHOOD. 

Thorax. — The  general  shape  of  the  thorax  is  somewhat  cylindrical, 
the  conical  or  dome-shape  of  the  adult  thorax  not  being  attained  until 
puberty.  The  antero-posterior  and  the  transverse  diameters  are  nearly 
equal  in  the  newly  bom,  but  after  the  third  year  the  transverse  diameter 
is  always  greater,  the  difference  increasing  steadily  up  to  adult  life.  On 
account  of  the  shape  of  the  chest,  the  lungs  are  situated  rather  more 
posteriorly  in  the  infant  than  in  the  adult. 

The  thoracic  walls  are  very  elastic  and  yielding,  owing  to  the  carti- 
laginous condition  of  a  large  part  of  the  framework.  They  are  rela- 
tively thinner  than  in  the  adult,  chiefly  from  the  imperfect  develop- 
ment of  the  thoracic  muscles.  The  greater  part  of  the  thickness  of  the 
thoracic  walls  is  due  to  the  deposit  of  fat,  generally  abundant  in  well- 
nourished  infanta ;  but  where  the  fat  is  scanty  the  walls  are  extremely 
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tfaio.  T]m;  captt^tj  '-^  tb<^  tb<^az  ii  oooadetmfalj  ezkcroacfaed  npoo  br  tfw 
biil^  pf^itu/n  <if  tb^t  'iiaphragnt,  the  large  size  of  the  thjniiu  ^and,  and 
the  fns^\a*mt  dMtie;ati«>n  of  the  ftomacfa  and  intfgtinfa. 

Bttpirttioa. — A^'^trding  to  Uffeimann,  the  rapiditj  of  reqiinsioa  dar- 
tng  tl^ep  at  the  diflEerent  ag«a  u  ac  follows: 

At  Wrth - 35  per  maKta, 

At  tb«  «o4 /yf  tb«  fint  yemr 27  - 

At  two  jr«uii 85    *•        •* 

AinixftAn 28    "*        *• 

At  tw*U«  y#!«f». 80   -        « 

Darinj(  waking  hours  thiB  rate  is  very  materiallv  increaaed,  and  from  oom- 
paratiri;!/  Hlight  diMtarbance  it  may  be  nearly  twice  as  rapid. 

The  tyfie  of  reflpiration  in  infants  is  diaphragmatic,  and  it  continaeB  to 
be  chiefly  so  until  after  the  seventh  year,  when  the  costal  element  grad- 
nally  Umoman  more  and  more  prominent  The  rhythm  of  respiration  is 
easily  disturtoi.  In  very  young  infants  the  regular  rhythm  is  seen  only 
in  sleep.  The  lungs  do  not  always  expand  equally ;  at  certain  times  and 
in  certain  positions  respiration  may  be  carried  on  for  a  few  moments 
almost  entirely  with  one  lung.  For  some  moments  it  may  be  very  super- 
ficial, and  then  quite  deep.  The  length  of  the  interval  between  inspira* 
tion  and  expiration  varies  much  at  different  times.  Regular  rhythmical 
respiration  is  not  fully  established  before  the  end  of  the  second  year. 
After  this  time  diHturbances  of  rhythm  are  cbiefiy  due  to  pulmonary  or 
cerebral  diKoase;  but  in  infancy  quite  marked  irregularity  may  have  little 
or  no  Mi^nificanco.     It  is  very  common  in  all  asthenic  conditions. 

Btmoture. — As  compared  with  the  adult,  the  trachea  of  the  young 
child  is  larg(?r ;  the  bronchi  are  larger,  more  numerous,  and  occupy  a 
great<^r  HpiKu* ;  the  uir  colls  arc  much  smaller  and  occupy  less  space ;  and 
the  intorHtitiiil  tiHHuo  is  much  more  abundant. 

Physical  Examination.— This  requires  tact  and  time,  but  yields  results 
which  iiro  (|nito  us  HatiHfactory  as  in  adults.  It  should  be  undertaken  only 
In  u  room  having  a  temponituro  of  about  72"  F.,  or  before  an  open  fire. 

InHpeHum, — This  should  bo  made  with  the  chest  bare.  There  should 
bo  noted,  the  Khapo  of  tho  (^hest,  tho  presence  of  deformities  from  rickets, 
the  want  of  Hyninustry  in  tho  two  sides,  bulging  of  the  intercostal  spaces, 
whothoi'  tho  two  lungs  expand  equally  or  not,  also  variations  in  rhythm, 
and  tho  proHonco  and  oxtont  of  any  recession  of  the  soft  parts  or  bony 
walls  us  at)  imlifuti(tn  (tf  4>l»struetivo  dyspna'a. 

I'dlfiafiou.-  -This  also  sliould  ho  niado  upon  tho  bare  skin,  always  with 
tho  hnnil  well  wannrfl.  Although  wo  oan  not  got  tho  fremitus  of  the 
voi4't\  wi-  rail  gi't  tluit  of  ihr  cry.  This  is  usually  more  intense  than  in 
adults.  (»n  aooount  of  tho  tliinni'ss  of  tho  ohost  walls.  We  frequently  get 
a  hroMrhial  frotnitus — a  vibration  produood  hv  mucus  in  the  tubes.  This 
nuiy  onahio  ono  to  nvognise  bronohitis  quite  as  positively  as  by  the  ear. 
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The  position  of  the  apex  beat  of  the  heart  should  be  deteroiiinetl,  it  being 
remembered  that  in  infancy  this  is  normally  in  the  mammary  line,  or  just 
outride  of  it,  uud  usually  in  the  fourth  intercostal  space. 

Percussion. — For  the  examination  of  the  back,  the  child  may  be  laid 
face  downward  upon  the  nurse*s  lap,  or  be  seated  upon  her  arm.  For  the 
front  and  the  lateral  regiona  of  the  chest,  the  child  is  most  conveniently 
placed  upon  its  side  across  a  hard  pillow.  Tho  percussion  blow  must  be 
light,  either  with  a  single  finger  or  a  small  percussion  hammer,  using  a 
finger  of  the  opposite  hand  as  a  pleximeter.  Percussion  should  be  made 
both  during  inspiration  and  expiration.  The  normal  percussion  note  is 
somewhat  tympanitic,  this  being  due  to  the  relatively  large  bronchi  and 
the  thin  cheat  walls.  This  note  is  exaggerated  in  the  interscapular  region 
and  beneath  the  clavicle,  especially  upon  the  right  side.  Here  cnicked- 
pot  resonance  may  be  obtained  even  in  health.  In  early  infancy  the 
thymus  gives  dulness  over  the  sternum  as  low  as  the  third  rib,  sometimea 
even  below  this  point,  this  gradually  diminishing  as  age  advances. 

AuscuUation. — This  may  be  practised  with  the  naked  ear  or  with  the 
stethoscope.  A  stethoscope  is  absolutely  neco^ary  for  a  thorough  exam- 
ination of  the  apices  of  the  lungs  in  front  and  in  the  axillary  regions. 
Most  children  are  less  frightened  by  the  instrument  than  by  the  head  of 
the  physician  during  anterior  auscultation.  For  the  posterior  part  of  the 
lungs,  the  stethoscope  may  be  dispensed  with.  One  with  a  small  bell 
from  oue-lialf  to  three-fourths  of  an  inch  in  diameter  is  of  great  advan- 
tage. In  auscultating  with  the  ear  it  is  not  necessary  to  bare  the  skin. 
The  physician  should  always  auscultate  the  posterior  part  of  the  chest 
first,  because  he  is  most  likely  to  fiud  signs  of  disease  there,  and  also 
because  this  is  not  so  apt  to  frighten  the  infant.  Every  part  of  the  chest 
should,  however,  be  thoroughly  auscultated,  not  omitting  the  high  axil- 
lary regions.  A  convenient  (Misition  for  posterior  auscultation  is  to  have 
the  child  held  over  the  nurse's  shoulder. 

The  normal  respirator)'  murmur  of  the  infant  is  generally  described  as 
puerile.  In  quality  this  has  been  likened  to  the  bronchial  breathing  of 
the  adult,  hut  the  rcsomblanoo  is  not  a  very  close  one.  It  is  rude,  rather 
loud,  and  seems  very  near  the  ear.  Its  peculiar  character  is  due  to  the 
fact  that  the  tracheal  and  bronchial  sounds  are  more  distinct,  because 
not  transmitted  through  so  thick  a  layer  of  lung  and  chest  wall.  It  is 
especially  loud  in  the  region.*,  where  the  bn^nchi  are  superficial,  as  between 
the  shoulder-blades  and  beneath  the  clavicles,  particularly  of  the  right 
side.  A  careful  comparison  of  the  two  sides  of  the  chest  will  generally 
enable  an  ohsen'er  to  avoid  errors.  The  irregularity  of  rhythm  which 
occurs  from  slight  causes  should  be  remembered,  and  the  infant's  position 
changed  several  times  during  auscultation,  to  avoid  the  mistake  of  at- 
taching too  much  importance  to  a  feeble  respiratory  murmur  of  one  side. 

On  account  of  the  thinness  of  the  chest  walls,  there  is  always  great 
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difficulty  in  distiDguishing  between  r&les  produced  in  the  bronchi  and 
pleuritic  friction  sounds.  Before  drawing  any  inference  from  the  auscul- 
tatory signs,  both  lungs  must  be  examined  for  several  minutes,  changing 
the  child's  position,  and  often  inducing  a  cry  or  compelling  a  deep  inspi- 
ration by  other  means,  in  order  to  bring  out  signs  which  otherwise  may 
be  overlooked.  As  auscultation  is  extremely  difficult  or  impossible  in  a 
crying  infant,  this  part  of  the  physical  examination  should  first  be  made 
if  the  child  is  quiet,  since  upon  it  we  must  chiefly  depend  for  diagnosis. 
Inspection  and  percussion  can  be  deferred  until  later. 

Pecnliaritiei  in  Disease. — There  are  several  peculiarities  connected 
with  the  respiratory  organs  in  infancy  and  early  childhood  which  must  be 
constantly  borne  in  mind  in  studying  their  diseases.  The  muscular  de- 
velopment of  the  thoracic  wall  is  feeble.  The  soft,  yielding  character  of 
the  thoracic  framework  causes  the  chest  to  sink  in  readily  from  atmos- 
pheric pressure  whenever  there  is  obstructive  dyspnoea.  On  account  of 
the  smsdl  size  of  the  air  vesicles,  acute  congestion  may  interfere  with  their 
function  almost  as  completely  as  does  consolidation.  Because  of  the 
delicate  walls  of  the  air  vesicles,  emphysema  is  readily  produced  in  ob- 
structive dyspnoea,  but  it  is  rarely  permanent  There  is  a  tendency  to 
collapse,  either  on  the  part  of  lobules  or  groups  of  lobules,  but  very 
rarely  of  an  entire  lobe.  This  is  a  much  less  important  factor  in  the 
production  of  symptoms  in  acute  pulmonary  disease  than  many  writers 
would  lead  us  to  suppose.  The  tendency  of  inflammation  to  spread 
from  the  large  to  the  small  bronchi  is  very  much  greater  than  in  adults. 
In  all  forms  of  pulmonary  disease  the  rapidity  of  respiration  is  much 
greater  than  in  adults,  on  account  of  the  rapid  metabolism  of  the  child. 
Areas  of  consolidation  often  exist  without  appreciable  changes  in  the 
percussion  note,  because  they  are  superficial  and  are  surrounded  by 
healthy  or  emphysematous  lung.  Flatness  should  always  suggest  the 
presence  of  fluid.  Disease  Is  often  overlooked,  from  a  failure  to  examine 
the  whole  chest. 

Probably  the  most  common  mistakes  are  to  confound  bronchial  rAles 
with  friction  sounds,  exaggerated  puerile  breathing  with  bronchial  breath- 
ing,  and  to  overlook  the  existence  of  fluid  because  of  the  presence  of 
bronchial  breathing. 

ACUTE  CATARRHAL  BRONCHITIS. 

Acute  catarrhal  bronchitis  is  one  of  the  most  frequent  conditions  for 
which  the  physician  is  called  upon  to  prescribe  in  children.  It  occurs  at 
all  ages,  from  early  infancy  up  to  puberty.  Its  frequency,  however,  di- 
minishes steadily  after  the  second  year.  The  predisposition  to  acute 
bronchitis  exists  with  the  same  constitutional  conditions,  and  is  acquired 
in  the  same  manner  as  the  predisposition  to  the  acute  catarrhal  inflam- 
mations of  the  upper  respiratory  tract    ^See  Acute  Rhinitis).  Bronchitis  is 
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very  common  in  cbildreu  who  are  sufTcring  from  rickets  and  malnutrition. 
It  is  much  more  frequent  in  the  cold  months,  especially  in  the  late  winter 
and  early  spring,  when  there  are  sudden  atmospheric  changes  and  high 
winds. 

Bronchitis  may  be  a  primary  or  a  secondary  disease.  The  primary  form 
is  excited  by  cold,  exposure  with  insufficient  clothing  in  severe  weather, 
wetting  of  the  feet,  or  chilling  of  the  surface  in  any  manner.  Under 
these  conditions  it  may  occur  alone,  or  be  associated  with  or  preceded 
by  acute  catarrh  of  the  nose,  pharynx,  or  larynx.  In  rare  cases  it  is 
caused  by  the  inhalation  of  irritjints.  Bronchitis  is  an  almost  invariable 
accompaniment  of  measles  and  influenza.  It  is  very  common  in  pertussis, 
in  scarlet  and  typhoid  fevers  and  diphtheria,  and  may  occur  in  nfiy  acute 
infectious  disease;  it  also  complicates  pneumonia  and  pleurisy.  The  rela- 
tion of  micro-organisms  to  the  other  etiological  factors,  is  the  same  as  in 
the  other  acute  catarrhs.     (Sec  Rhinitis). 

Lesions. — Acute  catarrhal  bronchitis  is  an  inflammation  of  the  mucous 
membrane  of  tlie  bronchi.  As  a  rule  it  is  biluteral,  both  sides  being 
involved  to  the  same  degree.  Localized  bronchitis  is  secondary  to  some 
other  pathological  process  in  the  lungs,  usually  tuberculosis  or  pneumonia. 
In  acute  bronchitis  only  the  larger  tubes  ntay  be  affected,  this  usually 
being  complicated  with  inflammation  of  the  trachea  (ordinary  tracheo- 
bronchitis) ;  or,  in  addition,  the  process  may  extend  to  the  medium-sized 
tubes  (severe  bronchitis) ;  or,  in  infants  es}»ecially,  it  may  extend  to  the 
smallest  tubes  (capillary  bronchitis).  In  the  laBt-mentioned  form  there 
are  invariably  changes  in  the  zones  of  air  vesicles  surrounding  the  bron- 
chi, and  these  casus  are  therefore  more  properly  classed  as  broncho-pneu- 
monia. In  the  first  form  the  inflammation  is  superficial,  and  affects  only 
the  raucous  membrane  of  the  bronchi.  In  the  second  form  it  may  involve 
the  entire  thickness  of  the  bronchial  wall,  and  in  the  third  form  it  does  so 
regularly. 

The  pathological  clianges  consist  in  congestion  and  swelling  of  the 
mucous  membrane,  desquamation  of  the  epithelium,  and  an  exudation  of 
mucus  and  pus-cells.  At  autopsy  the  injection  of  the  mucous  membrane 
is  usually  distinct;  pus  and  mucus  line  the  walls  of  the  larger  bronchi, 
and  by  pressure  ooze  from  the  cut  extremities  of  the  smaller  tubes.  The 
chief  lesion  of  the  walls  of  the  bronchi  consists  in  an  infiltration  with  leu- 
cocytes. In  infants  dying  from  bronchitis,  the  lungs  are  much  more  fre- 
quently emphysematous  than  collapsed.  There  is  swelling  of  the  lymph 
glands  at  the  root  of  the  lungs,  whit'h  in  most  of  the  acut«  cases  is  slight^ 
but  in  protracted  cases,  and  after  recurring  attacks,  may  be  quite  marked. 

Symptoms. — It  is  convenient  to  consider  separately  the  symptoms  in 
infants  and  in  older  children. 

The  bronchitM  of  infants, — 1.  The  mild  form  (bronchitis  of  the  larger 
tubes). — The  onset  is  generally  gradual,  and  the  symptoms  of  bronchitis 
may  be  preceded  by  those  of  catarrh  of  the  nose,  pharynx^  or  lar^iix.    The 
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change  in  the  character  of  the  cough,  the  slightly  accelerated  breathing, 
and  a  further  rise  in  temperature,  indicate  an  extension  to  the  broncbL 
The  cough  may  be  couBtant  and  severe,  or  very  slight.  There  is  no  ex- 
pectoration. The  secretions  are  usually  coughed  up  into  the  mouth  or 
pharynx,  and  swallowed.  This  sometimes  excites  vomiting.  At  other 
times  the  mucus  is  coughed  only  into  the  trachea  or  larynx,  and  aspirated 
again  into  the  limga.  The  respirations  are  from  40  to  60  a  minute,  and 
often  accompanied  by  a  rattling  sound,  due  to  mucus  in  the  large  bron- 
chi or  trachea.  The  general  symptoms  are  not  severe,  and  unless  the  in- 
fant is  very  young  or  very  delicate  no  apprehension  need  be  felt  as  to  the 
outcome.  The  temperature  is  genemlly  from  100°  to  102"  F.  for  two  or 
three  days,  then  below  lOO*'  F.  There  are  a  moderate  amount  of  restless- 
ness dependent  upon  the  severity  of  the  cough,  nsnally  anorexia,  and 
sometimes  vomiting  and  diarrhopa. 

The  physical  signs  iu  the  Jirst  stage  are  dry,  sonorous  rAles  over  the 
whole  chest  A  little  later  these  give  place  to  coarse  mucous  rdles  heard 
everywhere,  but  especially  distinct  between  the  ecapulse  and  in  the  infra- 
clavicular regions.  On  palpiition  there  is  usually  a  marked  bronchial 
fremitus.  Often  there  is  not  enough  dyspnoea  to  cause  recession  of  the 
soft  parts  of  the  chest.  Unless  the  disease  extends  to  the  smaller  bronchi 
and  the  air  vesicles,  the  illness  usually  lasts  about  a  wettk.  Coarse  r&les 
in  the  chest  may  remain  for  some  time  after  the  symptoms  have  subsided* 
Relapses  are  exceedingly  common.  In  a  delicate  or  susceptible  child,  or  in 
one  whose  surroundings  are  bad,  one  attack  is  likely  to  be  followed  by  a 
SDCcession  of  others,  so  that  the  child  may  not  be  really  well  until  warnx 
weather  comes.  The  general  he-alth  may  sutTer  from  the  prolonged  con- 
finement to  the  house,  although  the  patient  may  never  have  been  seri- 
ously ill. 

2.  The  "severe  form  (bronchitis  of  the  smaller  tubes). — This  differs 
from  the  pi*eceding  variety  mainly  in  tlie  greater  severity  of  all  its  symp- 
toms. The  onset  may  bo  like  that  just  described,  the  severe  symptoms  not 
appearing  until  the  patient  has  been  sick  two  or  three  days,  or  they  may 
be  severe  from  the  outset.  If  the  latter,  it  is  indistinguishable  from 
broncho-pneumonia.  There  is  cough,  dyspnoea,  accelerated  breathing, 
fever,  and  moderate,  sometimes  severe,  prostration.  The  cough  is  tighter, 
and  more  frequently  of  a  short,  teasing  character  than  severe  and  parox- 
ysmal. There  is  difficulty  in  nur«iug.  Pyppnopn  may  be  quite  marked 
and  is  shown  by  the  active  dilatation  of  the  ala.*  nasi  and  the  recession  of 
all  the  soft  parts  of  the  chest  on  inspiration.  The  respirations  as  a  rule 
are  from  50  to  80  a  minute.  The  tem|>erature  for  the  fir«t  day  or  two  is 
usually  101"  or  102%  but  it  may  be  103°  or  104°  F.  So  high  a  tempera- 
ture does  not  continue  unless  pneumonia  develops.  The  prostration  is  in 
most  caees  more  closely  related  to  the  dyspnoea  and  the  rapidity  of  respi- 
ration than  to  the  temperature.    Often  there  is  slight  cyanosis. 


ACUTE  CATABRnAL  BRONCHITI& 


515 


In  the  beginning  the  chest  is  filled  with  sibilant  and  sonorous  r41es, 
many  of  them  of  a  musical  character.  In  twelve  or  twenty-four  hours 
these  are  replaced  by  moist  rales — coarse  or  fine,  according  as  they  are 
produced  in  the  large  or  medium-sized  tubes.  There  are  often  loud, 
wheezing  rflJcs  on  expiratiou.  Tlie  respinitory  murmur  is  feeble;  the 
resonance  on  percussion  is  normal  or  slightly  exaggerated.  As  the  case 
progresses  toward  riwovery,  the  fiuer  niles  are  the  first  to  diRappear.  The 
r&les  are  always  best  heard  behind,  but  they  are  present  all  over  the  chest 

At  the  onset  of  such  a  case  it  is  impossible  to  say  whether  the  disease 
will  be  limited  to  the  medium-sized  bronchi  or  will  extend  to  the  Rmallest 
bronchi  and  air  vesicles.  In  young  or  very  delicate  infants,  and  during 
measles,  it  is  very  common  for  the  disease  to  spread  rapidly  to  the  air  vesi- 
cles. In  other  cases,  usually  in  infants  under  six  months  old,  there  may 
develop  attacks  of  respiratory  failure  or  suffocation.  These  may  occur  in  a 
severe  case  at  any  time,  and,  because  of  the  in/ant's  inability  to  empty  the 
tubes  of  secretion,  the  dyspnoea  steadily  increases  until  the  respiratory  mus- 
cles are  exhausted,  the  inspiratory  force  being  too  feeble  to  overcome  the 
obstruction  iu  the  tubes.  The  symptoms  which  follow  are  usually  aacribed 
to  pulmonary  collapse.  I  am,  however,  by  no  means  certain  that  this  is  the 
correct  explanation,  for  in  au^psies  made  in  such  cases  I  have  usually 
found  the  lungs  to  be  the  seat  of  acute  emphysema.  The  clinical  picture  is 
a  clear  one.  There  is  no  disposition  to  cough  or  cry;  the  pulse  is  feeble; 
the  respiration  very  rapid,  superficial,  often  irregular;  the  skin  cyanotic, 
and  often  clammy.  Finally,  there  may  be  added  to  the  others  signs  of  car- 
bonic-acid poisoning — dulness,  apathy,  and  stupor.  Such  attacks  may 
come  on  quite  suddenly  even  in  robust  infants,  and  unless  the  treatment 
is  energetic,  even  heroic,  death  often  follows  in  a  few  hours,  being  fre- 
quently preceded  by  convulsions. 

The  usual  course  of  the  disease  in  infants  previously  in  good  health 
is  that  the  severe  symptoms  continue  for  two  or  three  days  only,  after 
which  the  temperature  falls  to  U«)°  or  1CK)"6°  F.,  and  gradually  becomes 
normal.  The  constitutional  symptoms  usually  decline  with  the  tempera- 
ture, and,  except  during  the  first  thirly-aix  hours,  they  rarely  give  cause 
for  anxiety.  Recovery  almost  invariably  occurs  unless  the  disease  ex- 
tends to  the  finer  bronchi. 

Bronchitis  is  principally  to  be  distinguished  from  broncho-pnenmonia. 
The  differential  diagnosis  is  more  fully  considered  under  that  disease.  The 
most  important  |>oint8  are  tliat  in  pneumonia  the  temperature  is  higher 
and  more  prolonged,  the  prostration  greater,  the  rAles  very  often  localized 
— being  heard  only  behind,  often  over  only  one  lung — the  duration  is 
more  protracted,  and  all  the  symptoms  are  more  severe. 

The  hronchiiiH  of  older  ckildren. — This  is  not  nearly  so  serious  as  in 
infants,  because  the  same  danger  does  not  exist  of  extension  of  the  inflam- 
mation to  the  finer  bronchi  and  air  cells. 
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1.  The  mild  form. — This  is  very  common.  The  constitutional  symp- 
toms are  slight,  and  often  entirely  absent  after  the  first  day.  The  patient 
is  never  sick  enough  to  go  to  bed.  The  first  symptoms  are  congh  and 
soreness  or  a  sense  of  oppression  beneath  the  sternum.  The  cough  is 
always  worse  at  night  It  is  at  first  tight,  hard,  and  racking;  later  it  is 
loose,  and  in  children  over  five  years  old  there  is  usually  expectoration — 
first  of  while,  frothy  mucus,  but  after  a  few  days  it  becomes  more  abun- 
dant, and  of  a  yellow  or  yellowish-green  colour,  from  the  presence  of  pus. 
The  physical  signs  are  only  coarse  rAIes,  at  first  dry,  and  later  moist,  but 
beard  over  both  sides  of  the  chc^t,  in  front  and  behind.  There  may  be 
some  disturbance  of  digestion,  anorexia,  constipation,  or  diarrhoea.  The 
usual  duration  of  the  attack  ia  from  one  to  two  weeks.  If  the  patient  is 
not  kept  indoors  the  disease  may  pass  into  a  subacute  form,  lasting  for 
several  weeks  aa  a  protracted  *'  winter  cough,'*  but  without  any  other  im- 
portant symptoms. 

2.  The  severe  form. — The  onset  is  abrupt,  with  fever,  chill,  pains  in 
the  back;  headache,  cough,  and  sometimes  pain  in  the  chest.  There  is  a 
feeling  of  tightness  or  constriction  beneath  the  sternum.  The  onset  re- 
sembles that  of  pneumonia,  except  that  the  symptoms  are  less  severe. 
The  temperature  for  the  first  two  or  three.days  ranges  between  100'*  and 
103°  F.  It  is  generally  highest  in  the  first  twenty-four  hours.  The 
cough  resembles  that  of  the  mild  form,  but  it  is  usually  more  severe. 
The  expectoration  is  more  profuse,  and  occasionally,  in  the  early  stage,  it 
may  be  streaked  with  blood. 

The  coarse  rdles  of  the  mild  form  are  present,  and  in  addition  there 
are  finer  rAIes — at  first  dry,  and  later  moist — heard  all  over  the  chest.  Fre- 
quently, wheezing  rA^les  are  heard  on  expiration.  The  duration  of  the  at- 
tack is  ordinarily  from  two  to  three  weeks,  the  patient  being  sick  enough 
to  be  confined  to  bed  for  three  or  four  days  only.  There  is  frequently 
a  cough  for  some  time  after  all  physical  signs  have  disappeared.  Kelapses 
are  easily  excited  by  any  indiscretion  before  the  patient  has  quite  recovered. 

The  prognosis  in  the  primary  cases  is  good,  such  almost  invariably  ter- 
minating in  recovery,  and  very  exceptionally  passing  into  broncho-pneu- 
monia; but  this  not  infrequently  happens  when  the  attack  complicates 
measles  or  pertussis. 

Treatment  of  Bronchitis.  Prophtflasvt. — To  remove  the  predisposi- 
tion to  bronchitis  the  same  means  should  be  employed  as  those  men- 
tion<fd  in  acute  rhinitis.  General  measures  also  should  be  adopted  to 
build  up  the  health  of  delicate  infants.  Those  with  tulM?rciilnus  ante- 
cedents, and  those  who  are  especially  prone  to  pulmonary  disease,  should 
if  possible  spend  the  winter  in  a  warm  climate.  In  all  such  patient;; 
the  systematic  administration  of  cod-liver  oil  should  he  continued 
throughout  every  cold  .'Reason.  The  sleeping  apartments  of  susceptible 
infants  should  not  be  too  cold — never  below  60*  F. — ^but  thev  should  be 
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well  ventilated,  best  by  an  open  tire.  Sucli  childrou  should  sleep  in  flaa- 
nel  night  clothes,  care  being  taken  to  see  that  the  feet  are  always  warm. 
While  bronohitia  of  tho  large  lubes  is  not  per  se  a  serious  disease,  it  may 
become  so  by  extension  to  the  smaller  tubes.  It  is  conscqueutly  very  im- 
portaut  in  infants  and  young  children  that  these  apparently  mild  attacks 
should  not  be  neglected. 

Oeneral  manageinent. — Every  yonng  child  who  has  an  acute  catarrh  of 
the  nose,  pharynx,  larynx,  or  bronchi  should  be  kept  indoors.  In  every 
such  catarrh  accompanied  by  fever  the  child  should  be  kept  in  bod  while 
the  fever  lasts,  even  if  the  temperature  does  not  go  above  lOO'S*^  F.,  and  is 
accompanied  by  no  other  constitutional  symptoms.  In  infants  and  young 
children,  many  cases  of  bronchitis  result  from  an  extension  of  an  acwto 
rhinitis  or  laryngitis,  hence  this  precaution  is  of  more  importance  than 
everything  else  in  preventing  the  extension  downward  of  a  catarrhal  in- 
flammation. A  very  large  number  of  the  cases  will  recover  promptly  when 
no  other  treatment  is  employed  than  to  keep  the  child  in  bed.  The  tem- 
perature of  the  room  should  be  about  70°  or  TZ°  F.  It  should  be  well 
ventilated  and  frequently  aired,  the  child  being  removed  to  another  room 
while  this  is  done.  Infants  should  not  be  allowed  to  lie  for  hours  in  the 
same  position  as  there  is  a  ^reat  advautaj^e  in  changing  from  the  crib  to 
the  nurse's  arms.  Careful  attention  should  be  given  to  feeding  and  to 
the  condition  of  the  bowels.  A  cathartic,  preferably  castor  oil,  should 
be  administered  at  the  outset.  DistuuLiou  of  the  atonmcb  and  Imwela 
with  gas  adds  greatly  to  the  discomfort  of  the  patient,  and  may  cause 
serious  symptoms. 

Abortive  measures  are  rarely  sueeeHsful,  fi>r,  by  the  time  the  physician 
is  summoned,  the  disease  is  generally  so  well  established  that  they  are 
futile.  Mild  cases  may  sometimes  be  cut  short  by  a  hot  foot-bath,  free 
catharsis,  and  diaphoresis,  especially  by  the  use  of  one  or  two  doses  of 
phenacetine  and  Dover's  powder  (phenacetine  two  grains,  Dover's  pow- 
der one  grain,  to  a  child  of  three  years). 

Locat  applications. — Poultices  are  objectionable  on  account  of  their 
weight  and  the  ditliculty  in  getting  them  proj.vorly  applied.  For  infants 
the  oiled-silk  jacket  (page  CI)  is  decidedly  pi-eferable.  This  should  be 
applied  in  the  beginning,  and  may  be  worn  throughout  the  attack.  It  ac- 
complishes all  that  a  poultice  does,  with  much  less  disturbance  to  the 
patient.  Counter-irritation  is  very  valuable.  In  infants  the  best  results 
are  obtained  by  the  frequent  use  of  a  mustard  paste  ( [lage  54).  It  should 
be  large  enough  to  envelop  the  chest,  and  covere<l  by  a  towel,  so  as  not  to 
soil  the  oiled-silk  jacket  or  the  clothing.  The  paste  is  removed  as  soon  as 
the  skin  is  thoroughly  reddened,  which  will  l>e  in  from  five  to  ten  min- 
utes, according  to  the  strength  of  the  mustard  and  the  condition  of  the 
child's  skin.  The  skin  should  then  he  fKnvdere<i  and  the  oiled-silk  jacket 
again  pinned  snugly  about  the  chest.    This  may  be  repeated,  according  to 
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indications,  from  two  to  eight  times  a  day.  If  proporly  used,  it  may  l>e 
continued  for  a  week  without  cauHing  any  sorcuiesa  of  llie  skin. 

Inlinlations. — The  value  of  these  is  not  sufficiently  apj»reriateH.  They 
nuiy  in  tlie  great  majority  of  castas  take  tlic  place  of  1]r*  aihiiinistration  of 
drugs  by  the  mouth,  n  very  great  advantage  in  infaniii.  They  may  be 
used  hv  means  of  the  croup  kettle  or  vapourizer  (pages  (JO  and  (51).  the 
child  always  being  placed  in  a  teut.  In  the  early  [)art  of  the  disease 
relaxing  inhalations,  like  simple  watery  vapour  or  lime-water,  may  be 
us*^il.  Later  tur[)entine»  creosote,  terebene.  or  eucah'ptol  may  be  added. 
Of  tht^4*.  crcosotf  hiu*  given  me  tht^  most  (Satisfaction.  Inhalations  are 
to  be  uaed  for  ten  or  fifteen  minutw  from  four  to  twelve  times  a  day. 

ErperAorantH.—\i\  infancy  this  class  of  drags  may  usually  be  advan- 
tiigeously  dispensed  with.  For  older  children  the  relaxing  expectoranta, 
especially  antimony  and  ipecac  in  combination,  may  be  used  in  the  first 
stage.  When  the  secretion  is  more  abundant,  either  the  alkaline  or  the 
stimulating  expectorants  may  be  given.  Of  the  former,  t!ie  best  are  liqaor 
potassa?,  citrate  of  potassium, and  muriate  of  ammonia;  of  the  latter, creo- 
sote, turpeutluc,  terebene,  and  squills.  Small,  frequently  repeated  doses 
usually  give  toe  best  results. 

Opium. — This  should  be  given  very  cautiously  to  young  infants,  as  it 
is  capable  of  doing  great  barm.  The  dry,  harassing  cough  of  the  early 
stage  sometimes  yields  to  nothing  so  quickly  as  to  small  doses  of  Dover^s 
powder  (e.  g.,  one  tenth  of  a  grain  every  two  hours  to  a  child  of  one  year). 
In  the  case  of  infants,  lat-e  in  the  disease,  and  especially  in  severe  cases, 
opium  should  be  withheld  altogether.  It  disturbs  the  stomach,  consti- 
pates the  bowels,  aud,  most  of  all,  it  greatly  depresses  the  respiration. 

Emetics  may  sometimes  be  used  with  advantage  when  the  secretion  is 
very  abundant  and  the  cough  feeble,  but  they  should  be  avoided  with  weak 
pulae,  great  prostration,  and  slight  stujwr.  Syrup  of  ipecac  is  the  best 
emetic  under  these  conditions. 

Cardiac  stimulants. — These  are  required  in  most  of  the  severe  cases. 
The  best  is  alcohol.  It  should  be  begun  as  soon  as  indicated  by  weak 
pulse  and  general  prostration.  For  a  child  a  year  old,  half  an  ounce  of 
brandy,  diluted  with  from  six  to  eight  parts  of  water,  may  be  given  in 
each  twenty-four  hours,  in  small  doses  at  .<^hnrt  intervals. 

Resfjiratory  y^imw/an/y. — The  most  valuable  drugs  are  strychnine 
and  atropine.  To  an  infant  of  six  months  j4r  grain  of  strychnine  and 
y^Vt  grain  of  atropine  may  be  given  every  two  hours.  For  a  short  time 
twice  these  doses  may  he  used.  They  are  needed  only  in  the  most  severe 
cases,  and  may  be  used  in  combination  or  alternately.  An  important  re- 
spiratory stimulant  is  counter-irritation  over  the  entire  body  by  the  mus- 
tard paste  or  hot  mustard  bath. 

The  viartafjemeni  of  mild  case/t  in  infants, — In  the  great  majority  of 
cases  the  disease  is  self-limited,  tending  to  spontaneous  recovery.    Often 
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no  treatment  is  needed,  except  the  hygienic  measures  mentioned.  An 
oiled-silk  jacket  should  be  applied.  If  the  cough  is  excessive,  inhalations 
of  creosote  or  turpentine  three  or  four  tiuies  u  day  may  be  uBed,  or  small 
doses  of  Dover's  powder  or  phenacetine.  The  oppression  which  often 
comes  on  toward  evening  may  be  relieved  by  a  mustard  paste  at  bedtime. 
Stimulants  are  not  required.  All  other  drugs  may  bo  advantageously 
omitted,  but  during  convalescence  cod-liver  oil  should  be  given. 

Tlie  management  of  severe  cases  in  in/ants. — These  must  be  treated 
very  much  like  cases  of  broncho-pneumonia.  The  temperature  is  rarely 
high  enough  to  require  interference,  but  the  chief  danger  is  due  to  the 
inability  of  the  child  to  get  rid  of  the  secretion  by  the  cough.  In  my 
experience  the  two  most  valuable  means  of  treatment  have  been  the  use 
of  inhalations  and  counter-irritation.  The  former  should  be  rej>eated  for 
ten  or  fifteen  minutes  every  two  hours,  and  for  a  short  period  may  often 
be  given  with  advantage  every  hour.  Early  in  the  disease,  vapour  of 
plain  water  or  limowater  may  be  used  ;  later,  creosote  is  best.  Counter- 
irritation  by  the  mustard  paste  should  be  repeated  every  three  hours, 
and  the  oiled-silk  jacket  worn  continnously.  Alcoholic  stimulants  are 
usually  needed  in  delicate  children,  and  in  secondary  bronchitis  accom- 
panying the  iufectioas  diseases.  lu  most  of  the  cases  the  medication 
should  consist  only  of  cardiac  and  respiratory  stimulants.  In  strong  chil- 
dren the  occajsional  use  of  an  emetic  at  bedtime  is  admissible. 

Attack's  of  ftuffocaiion  and  respiratory  failure. — The  indicatiorui  here 
are  to  get  as  much  blood  as  jwssible  to  the  surface  and  to  the  extremities, 
in  order  lo  relieve  the  overloaded  right  heart,  and  to  compel  the  child  to 
make  full  and  deep  inspiratory  cfTorts.  One  plan  of  treatrnent  is  to 
induce  frc<|uent  crying  by  tlagellation  or  .spanking,  this  being  kept  up  for 
several  hours.  Another  is  to  use  alternately  hot  and  cold  douches  to  the 
che**t  imtil  some  reaction  is  obtained,  and  then  to  follow  \ip  this  by  the 
occasional  use,  for  a  few  moments,  of  a  very  hot  bath  (110*'  F.).  Both 
thase  means,  but  especially  the  first  mentioned,  are  of  great  value,  as  I 
have  had  abundant  opportunity  to  verify.  Other  useful  measui-es  are 
the  hot  mustard  bath,  the  hot  mustard  pack  applied  to  the  entire  iKxly, 
and  dry  cups.  In  conjunction  with  the  above  means,  both  heart  and  res- 
piratory stimidants  should  be  given  in  full  dcses.  If  ]K)ssihle,  oxygen 
should  be  administered.  As  these  symptoms  are  liahle  to  recur  every  few 
houTH  for  a  day  or  two,  a  repetition  of  the  treatment  will  be  needed,  and 
if  possible  the  physician  should  remain  with  tlie  patient. 

If  a  young  infant  can  be  tided  over  these*  critical  attacks,  recovery  is 
probable.    After  this  danger  is  past,  the  treatment  previously  indicAteil 

tmay  be  pursued.     The  use  of  expectorants,  particularly  the  composite 
cough  mixtures  containing  opium,  can  not  1m;  too  strongly  condemned 
in  all  severe  cases  of  infantile  bronchitis. 
The  management  of  cases  in  older  children. — in  the  non- febrile  cases 
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confiDement  in  bed  is  onneceBeaiTy  but  childroi  should  be  kept  indoors. 
In  the  early  st^ge,  with  hard,  drr  cough,  one  of  the  be^  remedies  is  l»own 
mixture  (the  miftura  glTcrrrtuiae  compoisita  of  the  U.  S.  P.).  It  will 
be  found  adTantagcous  in  mo&t  cases  to  hare  the  formula  made  up  vith 
one  half  the  usual  amount  of  opium.  When  the  cough  is  especiallj  hard 
and  drr,  a  single  inhalation  may  be  used  at  bedtime  In  the  second  stage, 
muriate  of  ammonia  maj  be  added  to  the  mixture;  or  ter^toKe,  two  or 
three  drops  upon  sugar,  may  be  given  four  or  fire  times  a  day.  Inhala- 
tions of  creosote  or  turpentine  should  be  used. 

In  the  more  severe  cases  the  patients  should  be  kept  in  bed  and  coun- 
ter-irritation to  the  chest  employed.  In  the  beginning  the  liquor  am- 
moniae  acetatis  and  spiritus  letheris  nitrosi  may  be  given  for  their  effect 
upon  the  skin  and  kidneys.  For  the  general  discomfort,  pain,  headache, 
etc.,  nothing  is  better  than  phenacetine  and  Dover's  powder  (two  grains 
of  the  former  to  one  half  grain  of  the  latter  to  a  child  of  five  years), 
repeated  every  three  to  six  hours.  Heroin  is  a  valuable  remedy  for  the 
relief  of  troublesome  cough,  but  should  be  used  with  caution ;  not  more 
than  gr.  ^  should  be  given  every  three  hours  to  a  child  of  five.  All 
patients  should  be  kept  iB  bed  as  long  as  the  temperattue  is  above  iM>rmal. 

The  protracted  cough  of  convalescence. — It  often  happens,  botii  in 
infants  and  in  older  chUdreu,  that  after  all  physical  signs  and  oonstitn- 
tional  symptoms  have  disappeared,  a  cough  continues  sometimes  for  weeks. 
Expectoration  is  scanty,  or  is  wanting  altogether ;  the  cough  is  hard,  dry, 
often  paroxysmal,  and  in  some  cases  occurs  at  night  only.  For  this  con- 
dition the  best  remedies  are  quinine,  cod-liver  oil,  and  creosote.  The  last 
named  may  easily  be  given  to  young  infants  as  well  as  to  older  chOdren,  in 
combination  with  liquid  beef  peptonoids.*  It  may  be  also  used  in  pill  form 
or  by  inhalation.  These  measures  may  be  tried  alternately  or  in  combina- 
tion.    Where  they  are  not  effective  a  change  of  climate  should  be  advised. 

PIBBINOUS  BROKCHmS  (BRONCHIAL  CRO0P). 

Fibrinous  bronchitis  is  seen  in  diphtheria,  usually  as  an  extenfflon  from 
the  larynx  or  trachea.  There  is,  however,  another  form  of  broiichitis 
attended  by  a  fibrinous  exudate,  which  occurs  as  a  primary  disease.  This 
is  very  rare  in  children.  Weil  has,  however,  collected  twenty  cases  of  the 
primary  form.  The  etiology  is  obscure.  It  is  seen  at  all  ages,  from  in- 
fancy up  to  puberty,  and  it  may  be  either  acute  or  chronic.  From  the  cases 
thus  far  reported  it  would  appear  that  the  acute  form  is  relatively  more 
common  in  children  than  in  adults.  The  disease  may  be  confined  to  cer- 
tain branches  of  the  bronchial  tree,  or  it  may  affect  all  the  bronchi,  even 
to  the  minute  subdivisions.     The  fibrinous  membrane  is  found  loose  in 

*  A  preparation  put  up  by  the  Arlington  Chemical  Company,  and  a  very  paUtabto 
way  of  giving  creosote. 
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the  tubes  or  a(Jhor*ent.  There  are  generally  associated  other  pulmonary 
cban^^es,  such  us  emphysema,  areas  of  atelecUisis  or  of  broiK-ho-piieumonia. 

The  acute  form  somewhat  rcscmbics  prilinary  catjirrlial  brunchitis. 
The  diagnostic  features  are  the  severity  of  the  dys])nu.'a  and  the  expectora- 
tion of  tube  casts  from  the  larger  brunchi,  or  elongated  cvlinders  from 
the  smaller  ones,  the  former  resembling  macaroni,  the  latter  vermicelli. 
The  expectorated  masses  are  often  in  balls  or  plugs,  and  their  peculiar 
character  is  not  recognised  until  they  are  placed  in  water.  The  casta 
are  dissolved  by  alkalies,  especially  by  lime-wnter.  After  theexpulsion  of  a 
large  cast,  improvement  in  all  the  symptoms  occurs.  These,  however, 
return  as  the  exudate  reappears.  The  ordinary  duration  of  acute  cases 
is  from  one  to  three  weeks. 

In  the  chronic  form  there  are  no  constjtational  symptoms,  but  only 
dyspncca  and  cough,  often  recurring  in  paroxysms,  with  the  expectoration 
of  librinous  casta.  The  patient  may  have  these  attacks  at  intervals  of  a 
few  days  or  weeks,  extending  over  u  periotl  of  months,  or  even  years. 
There  are  no  characteristic  physical  signs.  The  diagnosis  rests  upon  the 
peculiar  character  of  the  expectoration.  The  prognosis  in  acute  cases  is 
unfavourable,  the  mortality  being  75  per  cent  (Weil).  Chronic  cases  are 
not  dangerous  to  life. 

Treatment — This  is  quite  unsatisfactory.  To  loosen  the  membrane  and 
facilit^ito  its  expulsion,  the  most  etbcient  means  are  inhalations  of  the 
vapour  of  limewater  and  the  internal  administration  of  pilocarpine.  Oc- 
casionally emetics  are  of  value.  Improvement  in  some  of  the  chronic 
coses  has  resulted  from  the  use  of  iodide  of  poUi^sium. 

CHRONIC  BRONCHITIS. 

Chronic  bronchitis  is  not  a  common  disease  in  children,  particularly 
in  young  children,  one  reason  being  that  chronic  emphysema,  so  fre- 
quently an  associated  condition  in  adults,  is  rare  in  early  life.  Chronic 
bronchitis  always  accompanies  chronic  pulmonary  tuberculosis  and  chronic 
interstitial  pneumonia,  with  or  without  the  occurrence  of  bronchiectasis. 
It  is  seen  in  chronic  cardiac  disease,  especially  with  lesions  of  the  mitral 
valve.  It  may  occur  as  a  late  symptom  of  hereditary  syphilis.  Excluding 
the  varieties  mentioned,  it  usually  follows  attacks  of  acute  bronchitis,  the 
process  becoming  chronic  because  of  the  patient's  constitutional  condition 
or  his  unhygienic  surroundings.  The  acute  attack  may  be  primary,  but  it 
often  follows  measles  and  whooping-cough.  Rickets,  general  malnutrition, 
and  lymphatism  are  the  constitutional  conditions  in  which  ucutu  bronchitis 
ia  most  likely  to  pass  into  the  chronic  form.  Deformities  of  the  chest, 
the  result  cither  of  rickets  or  of  Pott's  disease,  are  occasionally  a  cause. 

Symptonu. — The  only  constant  symptom  is  cough,  which  is  persistent, 
obstinate,  and  nearly  always  worse  at  night  or  early  in  the  morning.  It 
often  occurs  in  paroxysms  strongly  suggestive  of  pertussis.    Expectora- 
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tion  ie  not  generally  abundant,  but  in  older  children  it  Is  usually  present, 
and  in  a  few  eases  it  is  profuse.  A  copious  morning  expectoration  of 
fetid  jms  or  inuco-pus  indicates  bronehieetaeis.  There  is  no  fever,  little 
or  no  dyspucea,  and  although  the  patients  are  thin  they  are  not  euiaci- 
ated,  and  in  many  cases  the  general  health  is  not  much  affected.  There 
may  Iw  eonrse  raucous  rales,  or  no  physical  signs  whatever-  The  dura- 
tion of  the  disease  is  indefinite,  depending  upon  the  cause.  AH  these 
patients  are  better  in  summer  and  worse  in  winter,  and  suffer  frequently 
from  exacerbations  of  acute  or  subacute  bronchitis. 

The  diagnosis  is  to  be  made  mainly  from  pertussis  and  tuberculosis. 
From  mild  attacks  of  pertussis  the  diagnosis  may  be  impossible  except  by 
the  course  of  the  disease.  Tuberculosis  may  be  suspected  if  the  thermom- 
eter shows  regularly  a  slight  evening  rise  of  temperature,  if  there  is  much 
ana-niia,  and  steady  loss  of  flesh.  A  positive  diagnosis  can  be  made  only 
by  the  dit^covery  of  tubercle  bacilli  in  the  sputum. 

Treatment.^The  first  indicatiim  is  to  treat  the  primary  disease.  In 
cardiac  cases  digitalis  is  the  best  remedy,  and  all  sedatives  "are  to  be 
avoided.  Attention  should  be  directed  to  the  general  condition — rickets, 
malnutrition,  and  lymphatisra  each  receiving  its  appropriate  treatment. 
In  most  cases  a  general  tonic  plan  of  treatment  is  beat,  particularly  the 
continuous  use  of  cod-liver  oil.  In  many  cases  a  change  of  climate  is  the 
only  thing  which  is  really  curative.  For  the  relief  of  cough,  opiates  are 
to  bo  avoided  as  much  as  possible.  The  main  reliance  should  be  upon 
potassium  iodide,  heroin,  creosote  and  terebene,  the  last  two  being  given 
both  by  mouth  and  by  inhalation. 


REFLEX  COUGH— NERVOUS  COUGH. 

Strictly  speaking,  all  cough  is  reflex  and  of  nen'ous  origin.  The  term 
"  reflex  cough  "  is,  however,  commonly  used  to  denote  that  which  occurs 
without  any  evidence  of  disease  in  the  larynx,  trachea,  bronchi,  lungs,  or 
pleura.  On  account  of  the  close  connection  through  the  vagus  and  its 
branches  between  the  mouth,  ear,  throat,  stomach,  and  thoracic  oi^ns, 
it  is  possible  for  cough  to  be  produced  by  many  forms  of  irritation  in 
these  organs  or  cavities.  Clinically,  the  following  varieties  of  nervous 
cough  are  observed : 

1.  That  dependent  up<in  rhino-pharyngeal  irritation.  This  is  the 
most  frequent  form,  and  is  sometimes  caused  by  an  elongated  uvula, 
but  is  usually  due  to  adenoid  growths  of  the  pharynx,  though  enlarge- 
ment of  all  the  lymphoid  tissues  of  the  neighborhood  no  doubt  have  a 
part.  The  cough  is  generally  excited  by  an  accumulation  of  mucus  in 
the  posterior  pharynx,  and  is  drj-,  tickling,  or  hemming  in  character. 
It  occurs  chiefly  at  night  and  in  some  patients  only  then;  it  may  begin 
soon  after  the  child  f&lls  asleep  and  continue  the  greater  part  of  the 
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night,  often  for  months,  especially  in  the  cold  season.  Formerly,  such 
coughs  were  often  ascribed  to  disorders  of  digestion,  to  dentition,  to 
inflammation  of  the  ears,  etc. 

2.  Cardiac  cough.  This  is  usually  associated  with  mitral  disease, 
and  is  due  to  pulmonary  congestion.  The  cough  is  dry,  hard,  and  often 
severe. 

3.  The  variety  which  occurs  usually  about  tlie  time  of  puberty,  and 
often  associated  with  anzemia,  chorea,  or  spinal  irritation.  It  is  a  short, 
hacking,  or  teasing  cough,  sometimes  very  distressing,  and  it  seems  to 
be  a  manifestation  of  extreme  nervous  irritability. 

4.  The  periodical  night  cough,  wiiich  is  generaUy  ascribed  to  irrita- 
tion of  the  vagus  or  its  branches  by  enlarged,  sometimes  caseous,  lymph 
nodes  of  the  tracheo-bronchial  group.  This  often  occurs  in  severe 
paroxysms,  the  character  of  which  is  very  much  ILke  pertussis.  The 
attacks  are  apt  to  come  on  about  the  middle  of  the  night  and  last  for 
several  hours.  Vomiting  is  rare.  The  cough  may  recur  regularly  every 
night  for  months.  On  account  of  the  loss  of  sleep  the  patient's  general 
health  may  be  considerably  undermined. 

5.  A  very  similar  cough  may  occur  in  connection  with  abscesses  in 
the  posterior  mediastinum  due  to  Pott's  disease. 

Symptoms  and  Diagnosis. — These  cases  are  not  common  in  infants, 
but  are  quite  fretjucui  in  older  children.  In  nearly  all  the  varieties 
the  cough  is  worse  at  night,  and  in  many  it  may  be  confined  to  that 
time.  The  influence  of  habit  is  often  seen,  the  attacks  coming  on  regu- 
larly at  certain  periods.  The  general  health  may  not  be  affected,  except 
from  the  disturbance  of  sleep.  The  ditignosis  between  the  different 
forms  is  often  very  difficult.  The  precise  cause  in  a  given  case  is  discoT- 
ered  only  by  a  careful  examination  of  the  ear,  nose,  pharynx,  heart,  stom- 
ach, Itings,  and  a  consideration  of  the  patient^s  general  condition.  The 
existence  of  enlarged  or  tuberculous  bronchial  glands  may  be  suspected  in 
patients  of  tuberculous  antecedents,  in  those  who  have  previously  suffered 
from  measles,  pertussis,  or  repeated  attacks  of  bronchitis,  and  when  the 
cough  is  very  severe  and  paroxysmal.  A  similar  group  of  symptoms  may 
exist  with  abscesses  from  Pottos  disease.  In  either  of  these  conditions 
there  miiy  he  attacks  of  suffocation. 

Treatment. — Opium  and  expectorants  are  not  indicated,  and  inhala- 
tions are  of  little  value.  The  only  Buccesaful  treatment  is  that  which  is 
directed  to  the  cause  of  the  disease.  If  no  cause  can  be  found,  and  the 
cough  appears  to  be  of  purely  nervous  origin,  the  best  results  follow  the 
D8e  of  the  bromides  or  the  administration  of  antipyrine  at  bedtime. 

ASTHMA. 

Asthma  may  be  defined  as  a  raso-motor  neurosis  of  the  respiratory 
tract.     It  is  characterized  by  attacks  of  severe  spasmodic  dyspncBa,  which 
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may  be  preceded,  accompanied,  or  followed  by  bronchial  catarrh  of  greater 
or  less  severity.  la  the  ofithmatic  attacks  of  iafaaoy  the  catarrhal  ele* 
meDt  is  very  prominent,  and  these  cases  present  quite  a  different  clinical 
picture  from  the  disease  as  seen  in  older  children,  which  differs  in  no 
essential  points  from  the  asthma  of  adults. 

Writers  differ  very  much  in  their  statements  regarding  the  frequency 
of  asthma  in  early  life,  mainly  because  of  a  want  of  agreement  in  re- 
gard to  wliat  shall  be  included  under  this  term.  The  asthmatic  attacks 
of  infants  are  considered  by  some  as  a  st^ige  of  bronchitis,  by  others  as 
distinct  from  that  disease.  Typical  attacks  resembling  those  of  adult  life 
are  rare  in  children,  and  extremely  bo  before  the  seventh  year.  How- 
ever, of  2^6  cases  of  asthma  reported  by  Ilyde  Salter,  the  disease  began 
before  the  tenth  year  in  nearly  one  third  the  number. 

Etiology. — The  general  or  constitutional  causes  arc  the  same  in  chiU 
dren  as  in  adults.  Asthma  may  be  liereditary.  It  occurs  especially  in 
children  whose  antecedents  have  suffered  from  gout  or  from  other  neu- 
roses. The  local  cause  may  be  any  form  of  irritation  in  the  noee  or 
pharynx — hypertrophic  rhinitis,  a^lenoid  growths  of  the  pharjrnx,  hyper- 
trophied  tonsils,  or  elongated  uvula — or  in  the  bronchial  mucous  mem- 
brane,  as  a  result  of  previous  attacks  of  acute  bronchitis.  It  is  probabU 
that  it  may  also  be  caused  by  the  irritation  of  enlarged  bronchial  glands. 
In  susceptible  {wrsons  a  paroxysm  may  be  excited  by  cold  or  damp  air, 
indigestion,  constipation,  or  the  inhalation  of  various  irritating  snb- 
stances,  such  as  dust,  the  pollen  of  certain  plants,  etc.  First  attacks  of 
asthma  in  children  are  apt  to  follow  bronchitis. 

Symptoms. — Four  qnite  distinct  clinical  types  of  asthma  are  seen  in 
children  :  (1.)  Cases  which  in  their  onset  simnlate  attacks  of  capillary 
bronchitis.  (2.)  Those  in  which  asthmatic  symptoms  follow  an  attack  of 
bronchitis,  continuing  for  weeks  or  months,  but  not  necessarily  recur- 
ring. (3.)  Hay  fever,  or  the  periodical  form  which  occui's  every  summer. 
(4.)  That  which  resembles  the  ordinary  adult  asthma,  with  the  nervous 
element  predominating.  The  prominence  of  the  catarrhal  symptoms  isi 
characteristic  of  all  asthma  in  children,  the  first  two  varieties  mentioned 
being  peculiar  to  early  life. 

Attacks  resembling  capUIari/  bronchitis. — These  cases  are  rare,  but 
may  be  seen  even  in  infants.  The  on.set  is  sudden,  with  moderate  fever, 
incessant  cough,  severe  dyspncea,  and  sometimes  s^Tnptomd  of  suffocation 
—cyanosis,  prostration,  and  cold  extremities.  The  chest  is  filled  with 
sonorouH,  sibilant,  and  soon  with  subcrepitant  rales.  Instead  of  running 
the  usual  course  of  bronchitis  of  the  finer  tubes  the  symptoms  may  pass 
away  very  rapidly,  and  in  forty-eight,  sometimes  in  twenty-four  hours 
the  patient  may  be  quite  well.  It  is  only  by  the  course  of  the  disease  and 
by  recurring  attacks  that  their  true  nature  can  be  recognised.  In  infants 
this  form  of  asthma  may  Ix;  fatal. 
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Cases  following  aifacl'H  of  bronchitis— Catarrhal  aMhvm> — This  form  is 
not  uncommon,  though  it  is  frequently  desiguated  by  some  other  t^rm  than 
asthma — sometimes  m  spasmodic  bronchitis,  or  cuturrhal  spasm  of  llic*  bron- 
chi. The  syniptoma  are,  however,  indistinguishable  from  asthma,  and 
they  evidently  belong  in  the  same  category.  This  form  is  usually  seen  in 
infanta,  being  rare  after  the  third  year.  Many  of  tho  patients  are  rachitic; 
otliers  have  large  tonsils,  or  adenoid  growths  of  the  pharynx;  while  in 
Btill  others  there  is  every  reason  to  suspect  the  presence  of  large  bronchial 
glands.  Usually  there  ia  nothing  peculiar  about  the  antecedent  bronchitis ; 
in  most  cases  it  ia  not  especially  severe,  and  ia  limited  to  the  larger  tubes. 
The  febrile  symptoms  subside  in  a  few  days,  but  the  cough  continues, 
as  do  also  the  dyspna^a  and  wheezing.  When  the  symptoms  are  fairly 
established  they  are  very  uniforni  and  characteristic.  The  respiration  is 
accelerated,  usually  to  50  or  GO,  Bometioiea  to  70  or  80,  a  minute.  The 
temperature  from  time  to  time  may  be  very  slightly  elevated,  or  it  may 
remain  normal.  The  respiration  is  noisy,  laboured,  and  accompanied  by 
distinct  wheezing. 

On  auscultation,  there  is  prolonged  expiration  accompanied  by  loud, 
wheezing  rales,  either  sonorous,  sibilant,  or  musical,  and  occasionally 
moist  rales  are  heard.  In  cases  which  have  lasted  some  time  a  moflerate 
amount  of  emphysema  can  he  inferred  from  prominence  of  the  infra- 
clavicular regions,  and  exaggerated  resonance  over  the  chest  in  front. 

These  symptomB  and  signs  may  continne  for  three  or  four  weeks  only, 
and  gradually  wear  off,  or  they  may  last  as  many  months — if  they  begin  in 
the  winter  or  spring,  often  continuing  until  the  middle  of  the  summer. 
While  they  are  constantly  present,  they  vary  in  intensity  from  time  to  time, 
being  usually  much  worse  at  night.  The  symptoms  are  always  increased 
by  exposure  to  a  cold,  damp  atmosphere,  by  any  fresh  accession  of  bron- 
chitis, and  often  by  trivial  digestive  disturbances.  The  usual  duration 
of  the  cases  I  have  seen  has  been  two  to  six  weeks.  The  cough  is  not 
usually  severe,  and  expectoration  in  most  cases  is  absent  The  general 
health  is  often  but  little  affected.  W^ith  recovery  from  the  asthmatic 
symptoms  the  emphysema  usually  disappears  gradually,  although  I  have 
seen  one  severe  case  in  which  it  persisted. 

What  proportion  of  these  children  afterward  develop  ordinary  asthma, 
from  personal  experience  I  am  unable  to  say.  Some  undoubtedly  do,  but 
in  others  which  I  have  been  able  to  follow,  recovery  has  seemed  to  be 
permanent.  This  would  appear  more  likely  in  those  cases  closely  associ- 
ated with  rickets,  or  with  other  causes  which  disappear  spontaneously 
with  time  or  as  a  result  of  treatment 

Hay  f€ver. — This  is  very  rare  before  the  seventh,  and  but  few  well- 
marked  cases  are  seen  before  the  tenth  year.  In  its  clinical  aspects  it  does 
not  differ  essentially  from  the  disease  as  seen  in  adults,  except  possibly 
by  the  greater  prominence  of  the  bronchial  catarrh. 
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Ordinary  attacks  of  the  adult  type. — These  usually  occur  at  inter- 
vals of  a  few  weeks  or  months,  depending  upon  the  nature  of  the  exciting 
cause.  The  beginning  is  usually  at  night,  with  dyspnoea,  a  short,  dry 
cough,  and  loud,  wheezing  respiration.  Deep  recession  of  the  soft  parts 
of  the  chest  is  seen,  as  in  Iar)'ngeal  stenosis.  There  is  prolonged  ex- 
piration, accompanied  by  loud,  sonorous,  sibilant  and  wheezing  riiles,  and 
the  vesicular  murmur  is  very  feeble.  Later,  moist  rAles  may  be  heard. 
After  many  attacks  emphysema  is  present.  This  occurs  more  rapidly  than 
in  adults,  and  may  be  extreme,  giving  rise  in  marked  cases  to  serioufl 
thoracic  deformity.  On  account  of  the  loss  of  sleep  and  interference  with 
nutrition,  the  general  health  may  become  seriously  impaired. 

Diag'noaU. — Typical  attacks  of  asthma  are  easily  recognised.  Some  of 
the  catarrhal  forms  seen  in  infancy,  however,  present  great  difficulty,  and 
a  positive  diagnosis  may  be  impossible  except  by  the  progress  of  the  case. 

Prognosu. — This  is  best  in  the  cases  of  catarrhal  asthma  in  infanta, 
and  in  older  patients  when  it  depends  upon  some  local  cause  which  can 
be  removed,  as  when  the  disease  is  due  to  reflex  nasal  or  pharyngeal  irrita- 
tion. In  the  majority  of  other  C4i8e8,  asthma  is  likely  to  become  chronic 
nnless  the  child  is  removed  to  some  climate  in  which  the  attacks  do  not 
occur.  The  younger  the  child,  the  shorter  the  duration  of  the  disease* 
and  the  less  marke*!  the  hereditary  tendency,  the  better  the  prognosis. 

Treatment. — The  nose  and  the  rhino-pharynx  should  be  carefully 
examined  in  every  case  of  asthma,  and  any  pathological  condition  there 
present  should  receive  attention  as  the  first  step  in  the  treatment.  Spe- 
cial importance,  in  children,  should  be  attached  to  the  removal  of  ade- 
noid growths  of  the  pharynx.  During  attacks,  the  best  means  of  reliev- 
ing the  symptoms  is  the  inhalation  of  fumes  of  nitre  paper  or  stramoni- 
um leaves.  Most  of  the  proprietary  remedies  (Papier  de  Fruneau,  Ilim- 
rod's  cure,  and  Kidder's  pastilles)  contain  these  ingredients.  The  two 
preparations  last  mentioned  are  by  most  children  particularly  well  toler- 
ated. The  sleeping  room  may  be  filled  with  the  fumes  of  these  sub- 
stances, or  the  child  may  be  placed  in  a  tent  into  which  the  fumes  are 
introduced.  Emetics  should  l»e  employed  when  the  attack  is  brought 
on  by  indigestion.  Lobelia  is  the  most  satisfactory  remedy  for  this  pur- 
pose. To  prevent  the  recurrence  of  night  attacks,  nothing  in  my  experi- 
ence has  been  so  valuable  as  a  full  doso  of  antipyrine  at  Ix'dtime — four 
grains  at  five  years  and  six  grains  at  ten  years.  Between  the  attacks  the 
main  reliance  should  be  upon  the  syrup  of  hydriodic  acid  and  potassium 
iodide,  which  are  to  he  given  for  a  long  lime  in  moderate  doses.  Tonics 
are  to  be  used  in  m»arly  all  case^.  Those  especially  valuable  in  asthmatic 
patients  are  cinehonidia  and  arsenic. 

In  the  ca>*es  of  catarrhal  asthma  following  bronchitis,  expecti>rant«' 
and  ordinary  cough  remMies  are  useless.  Cod-liver  oil  and  t!ie  iodide  of 
potassium  are  valuable  in  some  of  the  cases.    Others  are  greatly  relieved 
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by  the  regular  use  f»f  cT<?osott»  iuhalations  several  timeR  a  flay,  wiHi  a 
nightly  doHt?  of  anti]>yrint\  The  fumes  of  nitre  and  stramonium  often 
alTord  no  TvWt'i,  and  HnmctimeH  the  cases  are  made  distinctly  worse  by 
them.  Tbo  best  of  all  nioasures  is  to  send  the  child  at  once  to  a  warm, 
dry  climate. 

For  all  children  who  have  hivl  rcpoatt^d  uttacka,  whether  in  the  form 
of  hay  fever  or  the  ordinary  variety,  the  most  important  thing  is  removal 
to  a  place  where  they  do  not  have  the  diseaae,  and  a  residence  there  long 
enough  to  break  np  the  tendency  to  recurrence.  This  will  usually  require 
at  least  three  or  four  years.  The  region  best  suited  to  most  iistbmatics  is 
one  wliich  is  high,  dry,  and  moderately  warm.  Patients  often  suffer  leas 
in  cities  than  in  the  country.  If  taken  early,  asthma  in  children  is  fre- 
quently curable  by  these  means;  if  neglected,  the  disease  is  almost  sure 
to  continue  until  adult  life. 


CHAPTER   rV. 
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PNEUMOKIA. 

In  early  life  the  lungs  are  more  frequently  the  seat  of  organic  disease 
than  any  other  organs  in  the  body.  Pneumonia  is  very  common  as  a  pri- 
mary dise-ase,  and  ranks  first  as  a  complication  of  the  various  forms  of 
acute  infectious  disease  of  children.  It  is  one  of  the  most  important 
factors  in  the  mortality  of  infancy  and  childhood  (page  41). 

Cases  of  acute  pneumonia  are  divided,  from  an  anatomical  point  of 
view,  into  two  principal  groups:  (1.)  Broncho-pneumonia,  also  known  as 
catarrhal  and  as  lobular  pneumonia.  (2.)  Lobar  pneumonia,  also  known 
as  croupous  and  as  fibrinous  pneumonia.  These  differ  from  each  other 
as  to  the  products  i»f  inflammntion,  the  distribution  of  the  disease  in  the 
la  ug,  and  somewhat  as  to  the  parts  involved  and  the  nature  of  the  changes 
in  them. 

In  broncho-pneumonia  the  large  bronchi  are  the  seat  of  a  superficial 
inHamnuition,  while  in  those  of  small  size  the  entire  bronchial  wall  is 
affected ;  the  exudation  into  the  air  vesicles  is  mainly  cellular,  being 
made  up  of  epithelial  cells,  leucocytes,  and  red  blood-cella  (Fig.  86), 
tibrin  being  either  absent,  or  present  only  in  small  amount.  In  many 
cases  there  are  marked  changes  both  in  the  alveolar  septa  and  in  the  in- 
terstitial tissue  of  the  lung;  resolution  is  often  imperfect,  and  there  is  a 
strong  tendency  of  the  inflammation  to  pass  into  a  chronic  form,  in- 
volving the  connective-tissue  framework  of  the  lung.  The  lesion  ia 
widely  and  often  irregularly  distributed,  usually  being  moat  marked  in 
35 
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(he  vicinity  of  iJie  small  brondii  from  wliich  iho  inilammiitian  spreads, 
and  in  the  most  superficial  lubulos  of  the  lung. 

In  lobar  pncunioniii,  bruncliitis,  wiien  present,  ia  usually  superOcial. 
the  walls  of  the  brondii  being  very  sliglitly  or  not  at  all  affected;  the 
same  is  true  of  the  alveolar  septa.  The  principal  product  of  the  inflam- 
niation  is  fibrin  (Fig.  8T),  which  fills  the  alveoli  and  the  terminal  bron- 
chi, the  cells  being  relatively  few  and  efiielly  leucocytes.  The  prrx-ess  is 
usually  sharply  circumscribed,  involving  an  entire  lobe  or  a  part  of  a  lobe. 
In  most  eases  it  clears  up  rapidly  and  completely,  there  being  but  little 
tendency  to  involve  the  framework  of  the  lung  in  a  iJironie  ])roee8s. 

Wliile  in  typical  cases  the  two  forms  of  infliimmation  arc  quite  dis- 
tinct, there  are  seen  many  intermediate  forms  which  partake  of  the  char- 
acters of  both,  and  one  may  be  in  doubt,  even  uftcr  a  microBcopical  ex- 
amination, into  which  group  to  place  a  case.    It  not  infrequently  happens 
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Fio.  86, — Broncbo-pneumouin.  The  pictura  shown  nt  iU  centre  one  entire  ilr  vehicle,  sod  mi  \t» 
marErin  parts  ui  fuur  ur  Ave  otlier  vesicles;  Lhc^  arv  flUed  witli  lar^o  epitliuUal  culls  having 
siniJl  nuclei.    Thervi  am  n\w  jmwh  loiicx-vtes  with  inUinwlv  l-lack  nurlfi  nnd  nnmiw  prvto- 

filostn.  Betvcofi  tbo  cvlU  U  a  tluuty  gmuular  material,  which  in  the  exudatiun  ttuid  coagu- 
dUnl  tturint;  the  hardeuiug  proouaa.  Tho  alveolar  aopu  art)  aoniewhat  iDflltratod.— Frocn 
Kar^  aud  Schmorl. 

that  both,  varieties  of  pneumonia  arc  present  in  diflfercnt  parts  of  the 
same  lung  or  in  both  lungs  at  the  same  time.  These  mixed  forma  are 
especially  frequent  during  the  second  and  third  years;  but  during  the 
first  year,  and  after  the  third,  the  types  are  usually  well  marked. 
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The  following  table  ahows  the  relative  frequency  of  lobar  and  broncho- 
pneumonia in  three  hunilrfil  atul  seventy  caseB/  nearly  all  taken  from 
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Fio.  87.— Lobiir  jtncumnnia.  In  the  air  veMck-  r^lMiwit  \\\  thu  picturv  thcru  itt  »  firm,  qIon  ne^ 
work  or  Hbnn,  in  tho  rneahtin  of  which  aru  l<:uc<x.'yl«H.  Al  Uic  Inwiir  part  ibv  oxudiitioo  hM 
conlractcHl  away  from  the  wall  id  ooiuMNjacnco  uf  the  pn7C«i«  of  hardening.— From  Kug 
and  Sfhmnrl. 

one  institution  (Now  York  Infiint  Asylum).  There  are  included  all  the 
cases  of  acnte  primary  pneumonia  occurring  during  a  period  of  seven 
years: 

Under   six   months.  broncho-pneumoDia,  78  cams;  lobar  pneunionia,  U  oases. 


Six  to  twelve 
Second  year. 
Third      " 
Fourth    " 

Totals, 


M 

78 

19 

0 


109 


Thus  it  will  be  seen  that,  of  the  cases  of  acute  pneumonia  occurring 
during  the  first  two  years,  25  per  cent  were  lobar  and  75  per  cent  were 
broncho-pneumonia. 

When  we  come  to  a  consideration  of  the  micro-organisms  with  which 
the  different  forme  of  pneumonia  are  associated,  wo  find  that  they  do  not 

*  The  division  was  here  made  according  to  the  predominant  clinical  or  pathological 
featares.     Meet  of  the  doubtful  cases  were  classed  as  broaobo-pneumoaia. 
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correspnnil  tn  the  anatomical  varieties.  l>nbjir  pru-unionia  i*  regularly 
assnciated  witli  the  jiresfneu  of  Ihe  iJUeiiiiiofoiH'U!^  ( tnicroitK'cuii  laneco- 
laliis).  whioh  is  frequetitly  found  ]n\n\.  In  hronrlu>-[mpninonia  no  >;int;!c 
iVniu  i,-^  rL';j:ularly  [tresent.  lu  the  primary  casts  the  jmeiinincoctu:-  i^  most 
frtHjuently  faunil,  and  iii  many  cases  it  is  ah>ne.  In  tLie  seeondary  caijcs 
ihvn'  is  ahnnst  always  mixed  inffiction.  In  iimaslos  and  diphtheria  the 
streptococcus  is  usually  present,  sucli  cases  being  generally  of  a  very 
Revere  type.  In  other  secondary  cases  there  ii*  found  tlie  staphylococcus, 
and  sometimes  Friedliinder's  Imeillus.  P^aeh  of  these  varieties  of  haeteria 
nuiy  l>e  found  utonc,  hut  they  are  often  asso('inU*<K  and  with  any  of  thoiu 
may  lie  found  the  pneuniococcus,  or  other  8i>ecific  ^'rms,  most  frequently 
the  hrtcillus  of  influenza,  iliphtherin,  or  tulMTculosis. 

Why  the  same  eausi? — the  [meuinoeocoufi — in  one  case  produces  bron- 
cho-pneumonia and  in  another  lobar  pneumonia,  is  in  part  owing  to 
the  ditference  in  the  stnieture  of  the  lung  at  the  ditTerent  ages — that 
of  infancy  being  more  bronehial.  himI  Ihnt  of  older  ehildren  more  ves- 
icular. Another  reason  is  to  he  found  in  the  eonstittiti(Ui  of  the  pa- 
tient: in  the  very  young  and  in  feeble  and  delicate  children,  the  pro- 
cess tends  to  Iwcome  dilTuse  and  (he  pn>duets  are  Lhielly  cellular;  in 
tliose  who  are  older  iind  more  vigorous  it  is  likely  to  be  circumscribed, 
with  Jibrin  as  its  chief  product;  in  the  intcnnediute  ages  and  interme- 
diate conditions  the  types  are  often  mingled, 

Etiologically  as  well  as  clinically,  lobar  pneumonia  is  a  single  disease, 
usually  running  a  regular  self-limited  course.  Uroneho-pneiinionia,  on 
the  other  hand,  includes  a  number  of  quite  distinct  diseasen,  which  are 
not  only  I'tiologically  but  clinically  different.  Sometimes  when  it  is  due 
to  th(?  pneumoeoccus  it  has  more  features  in  eonirimn  with  lobar  pneu- 
monia than  with  cases  of  broncho-jmeuuionia  due  to  another  kind  of 
infection^  such  as  the  streptococcus. 

The  immediate  source  of  infection  nf  the  lungs  is  the  mouth,  the 
nose,  ftr  the  pharynx.  All  the  forms  of  bacteria  found  in  pneumonia  are 
found  in  these  cavities,  some  of  them  constantly,  others  only  at  certain 
times,  csjK'C'ially  during  an  attack  of  any  of  the  acute  infectious  diseases. 
What  part  direet  L'ontagion  ]>lays  in  the  spread  of  pneumonia  can  not  be 
settled  without  fuller  data  than  at  present  exist.  There  seems  to  be  no 
doubt,  from  clinical  observations  alone,  that  the  secondary  forms,  espe- 
cially those  complicating  mensles  and  diphtheria,  are  sometimes  com- 
municated in  this  way.  This  is  jirolHihly  not  often  true  of  primary  cased 
except  in  hospitals  for  infants  where  the  rapid  development  of  case  after 
case  in  the  same  ward  can  not  l>e  well  explained  on  any  other  hypothesis. 

The  different  fonns  of  pneumonia  which  will  Ik:-  considered  are:  (1) 
Acute  broncho-pneumonia.  (2)  Acute  tibrinous  pneumonia.  (3)  Acute 
plcuro-pneunionia.  (4)  Hvpostatic  pneumonia.  (5)  ("hronic  broncho- 
pneumonia. 
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Tuberculous  broncho-pneumonia  will  be  discussed  in  the  chapter  de- 
Toted  to  TuUercuIosis. 


ACUTE  BRONCHO-PNEITMONIA. 
ynonvms:  Catarrhol  pneumonia,  lobular  pneumonia,  capillary  bronchitis. 

This  is  essentially  the  pneumonia  of  infancy.  Uiuler  two  years,  the 
great  majority  of  the  cases  of  primary  pneamonia  are  of  this  variety*  and 
throughout  childhood  nearly  all  the  cases  of  secondary  pneumonia.  The 
term  broncho-pneumonia  describes  a  lesion  rather  than  a  disease,  several 
quite  distinct  forms  of  infection  being  included  uiuler  this  head.  Its  mor- 
tality is  high,  because  of  the  tender  age  of  the  patients  in  which  the  pri- 
mary cases  occur,  and  also  because  when  secondary  it  complicates  the 
most  severe  forms  of  the  acute  infectious  diseases  of  children. 

Etiology.— .1/7^. — The  426  cases  of  broncho-pneumonia  of  which  I 
have  notes  occurred  as  follows : 

During  the  first  year £34  cases,  or  53  p^r  cent 

"    secon.l  year 142     "       "33"      " 

"     third        "    46     "       "   11   "       " 

"    fourth     "    10     "       "     3  "       » 

••         »•     fifth         "    4     "       -     1    "       M 

426  100 

After  four  years  broncho-pneumonia  is  very  infrequent  as  a  primary 
disease,  although  it  is  seen  throughout  childhood  as  a  complication  of  the 
infectious  diseases. 

Sex. — In  the  primary  cases  males  are  more  frequently  aflfected  than 
females,  the  proportion  being  five  to  four.  In  the  secondary  cases  the 
aexes  are  about  equally  affected. 

Season. — Of  the  cases  referred  to,  38  per  cent  occurred  during  the  win- 
ter months,  31  per  cent  during  the  epring,  13  per  cent  during  the  sum- 
mer, and  18  per  cent  during  the  autumn.  While,  therefore,  nearly  70  per 
cent  of  the  cases  occurred  in  the  cold  months,  broncho-pneumonia  is  seen 
throughout  the  year. 

Previous  coudition. — Broncho-pneumonia  affects  all  classes,  but  is 
most  frequent  in  children  having  poor  hygienic  surroundings,  especially 
in  inmates  of  insLitutious,  and  in  tliose  previously  debilitated  by  constitu- 
tional or  local  discAse.  In  240  consecutive  cases  of  primary  pneumonia, 
no  were  in  good  condition  prior  to  the  attack,  and  126  were  delicate, 
rachitic,  or  syphilitic. 

Previous  disease. — The  following  table  gives  a  good  idea  of  the  condi- 
tions w\l\\  which  acute  broncho-pueumouia  is  most  frequently  seen ;  443 
were  claused  as  follows : 
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Primarr* IM 

Seoc>ndMiT  to  Iffonchitis  of  the  l&T;geTiibef 41 

CcMDplioalin^  m«**]es. 89 

f>ertasbi& 66 

diphtbeTU 47 

aem<e  ileo-oolitiSb 19 

•*             scarlet  ferer 7 

**             influenza.. € 

•*             Tarioeil*. % 

••            crrapelas 9 

40 

A  Urge  number  of  the  patients  had  prerionslT  suffered  from  one  or 
more  attacks  of  bronchitis,  and  fifteen  prenoaslT  had  broncho-pnenmonia. 

As  an  exciting  canse,  exposnre  to  cold  must  still  be  classed  among  the 
potent  factors  of  primarr  pneamoni&. 

Bacteriology. — Much  light  ha?  already  b«et^n  thTv»wn  upon  broncho- 
pneumonia liv  liaeifriologA-.  but  many  j*oini>  i^ti]]  rvmain  t<>  be  settled. 

In  l**'.*-^  Nviu-r  J'ubIi^hrd  a  rtjv«n  u^N:»n  -J?  t^ft^.  Hv  did  not  sepa- 
rate the  ]'riu:arY  and  Mr^-«'Kdary  i-a>c>.  Of  ^o  i^i^r^  in  which  but  one 
fonu  \'f  l*aeTvria  wa*  fMund,  the  pnrumoci>:vu<  was  piv><'nt  in  10,  the 
^xivj.i.M^^-^.::*  in  ^.  xh<-  >ia5»hy]*x-^xvu>  in  5.  and  Fritrdliindfr's  l<ieil!us  in 
2.  In  •::•-  17  'i-u^rs  <.»f  mixc^l  info.ii»>n.  the  >tivv*:LV«>vu>  was  pre-^ent  in 
1-i.  \]:k  T'i-v"n:*x-«xvus  in  i*.  ibf  siaphyloowcus  in  >.  and  Friedlander"s 
bav;!."u*  in  4. 

In  1'>:*t  Prarcv  (B«>ston>  published  a  rvp'.^n  upon  S5  oases  of  bron- 
tbv-;.r.r-n.'.'nia  cr»n:p!ioaiinir  vari^'Us  :cfts:-tious  d:s<?ases:  t>5  wei^  asso- 
ciaTt-'i  w::!'i  .iiphiht^ria  a:*>ne;  ^  with  diphtheria  and  s^.'a^!et  fever;  2 
with  liihihvria  and  n;cas!fs:  9  with  scar!ct  fever  alone.  In  the  73 
d:;::::-Tr;a  (.ascs  the  KVl^s-L^x-ffler  l^acillus  was  prv^-nt  in  ti3.  and  in  17 
it  otvunvd  aN.*ne.  The  siivpt'X^xvus  was  prvsent  in  5S  cas^s.  27  of  these 
Ufln-j:  in  diphtheria  unc^>mpl:t-ate*l  by  scarlet  fever  or  measles,  and 
in  7  of  thc-^.^  it  was  the  only  organism  found.  The  siaphyKxxvcus 
aurv-::s  was  present  tn  2«>  cases,  but  never  alone.  It  is  surprising  that 
th».-  ;-:i-. ";!;'■<-- -.vu-  was  present  in  but  >  ca-^^s.  o  ot  these  Ivins  scarlet 
ftvvr. 

l»r.  Mar:::a  Wo;i-itt-:n  has  srudic'l  bacter:oI'"»iroa!!y  one  hundred  cas»*s 
of  '•.•r«.>:.*:.^-:-riv-r;.'»r:a.  M-'-^t  of  these  were  under  :i:y  pers->nal  oSj^rva- 
t:on  ill  ':>:  war*]-  of  the  Ba:»:e<'  H»>ipital.  Her  rvsu::s  have  t^en  pu?^- 
lL-i:i».-I  in  thv  Journal  *»f  K.\T*er:menral  Mevlioine.  v.^!.  vi.  U>«>4.  AH  of 
th»-*-  '-r-iMrTn  w»r».-  under  thn;-*^  year?  old;  in  :>o  the  pneuTi:'"»nia  was  pri- 
mary an-l  ::i  •:7  ■*»:-ondary.  *if  the  latter,  ?o  o>rr.:'':oatt-»I  tuberculoe^i-i. 
Itf  ciiard*rr:*j-.  5  diphtheria.  3  measles,  3  malaria.  4  s*rpr\:v!tiia.  2  pyaemia, 
2  n-Tfiiruit:-.  -I  inv-stiua!  di'^-use.  1  abseess  of  the  brain. 

*  Ic  i^  pr^tabie  chat  a  number  of  cases  complicating  influienza  vera  iocluvieii 
among  tfaew  primarr  caieL , 
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Tubercwlous  broncho-pneumonia  will  be  discussed  in  the  chapter  de- 
voted to  Tuberculosis. 


ACUTK  BRONCHO-PNEUMONIA. 
SfDonynis:  Catarrhal  [ineumonia,  lobular  pnoumoDio,  capillary  bronchitis. 

This  is  essentially  the  pneumonia  of  infancy.  Under  two  years,  the 
great  majority  of  the  cases  of  primary  pnenmonia  are  of  this  variety,  and 
throughout  childhood  nearly  all  the  cases  of  secondary  pneumonia.  The 
term  broncho-pneumonia  describes  a  lesion  rather  than  a  disease,  several 
quite  distinct  forms  of  infection  being  included  nuder  tliia  head.  Its  mor- 
tality is  high,  because  of  the  tender  ago  of  the  patients  in  which  the  pri- 
mary cases  occur,  and  also  because  when  secondary  it  complicates  the 
most  severe  forms  of  the  acute  infectious  discuses  of  children. 

Etiology.— . 1 7e. — The  42fi  cases  of  broncho-pneumonia  of  which  I 
have  uoU'i  occurred  as  follows: 

During  the  first  yonr 224  coses,  or  53  per  cent. 

"    sccouil  year 143     "      "33"      " 

"    Ihinl        "    46     "      "   11   "      " 

"        "    fowrlh     "    10     "       "     3  •*      ** 

••        "    fifth         "   4     *'       "     1   "      " 

426  100 

After  four  years  broncho-pneumonia  is  very  infrequent  as  a  primary 
disease,  although  it  is  seen  throughout  childhood  as  a  complication  of  the 
infections  diseases. 

iStx. — In  the  primary  cases  males  are  more  frequently  affected  than 
females,  the  proportion  1>eing  five  to  four.  In  the  secondary  cases  the 
sexes  are  about  equally  affected. 

Season. — Of  tlic  Ciwea  referred  to,  38  per  cent  occnrred  during  the  win- 
ter months,  31  per  cent  during  the  spring,  13  per  cent  during  the  sum- 
mer, and  18  per  cent  during  the  autumn.  While,  therefore,  nearly  70  per 
cent  of  the  cases  occurred  in  the  cold  months,  broncho-pneumonia  is  seen 
throughout  the  year, 

PreviouH  cundition, — Broncho-pneumonia  affects  all  classes,  but  is 
most  frequent  in  children  having  poor  hygienic  surroundings,  especially 
in  inmates  of  institutions,  and  in  those  previously  debilitjitcd  by  constitu- 
tional or  local  disease.  In  24()  consecutive  tuises  of  primary  pneumonia, 
110  were  in  good  condition  prior  to  the  attack,  and  120  were  delicate, 
rachitic,  or  syphilitic. 

PrmouH  dinvase. — The  following  tabic  gives  a  good  idea  of  the  condi- 
tions with  which  acute  broncho-pneumonia  is  most  frequently  seen ;  443 
cases  were  classed  as  follows : 
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diroclioa  thelang  is  cnt«  there  are  seen  snrrounding  the  Bmall  bronchi,  zones 
of  pnoumoiiitt  (Fig.  88).  In  other  cases  the  procesa  seome  to  begin  almost 
at  the  aame  time  in  the  fimall  bronchi  and  the  air  vesicles,  aa  both  are  found 
involved,  even  when  death  orrurK  within  a  few  hnura  of  the  tirsl  symptoms. 
There  are,  however,  eases  in  which  the  parts  of  the  hing  affected  bear 
no  relation  to  the  bronchi — where  therr  nrr-  fnimd  simply  smaller  or  larger 


Mf*r 


Pia.  HX.  -Bronoho-pncumonia,  witli  thlckoomg  of  a  Biiiall  br»UL-hiu.  In  Uic  ouniru  of  the  pio^ 
tnro  IB  seen  siitnaU  bronchus,  B.  vrliich  is  ciitiiu>tnewhiitn)>liquelT,tKtlliitttlit<  (Uirrei;t'>  w)iich 
it«  wall,  r,  Lt  thickoiiLtl  in  well  nhown.  It  u  iturtUUv  tilW'd  witli  I'lin,  itM  itiintiuM  mi'inlirano 
i(i  ncjirlv  «li.->ilrNyf<l,  ariiJ  iu  wolU  (fn'iitly  thii.-kriu-'t  fnirn  infiltnition  with  lviiO'«'*v't<'*.  Tli» 
infiUruti<>n  t^xtoiulA  in  tfiu  luii^  lUwuv  in  tlii>  tM*i^liUuurho*Hl ;  it  l<>rMif>  u  iKTi-l>ruuohitic  lone 
of  lUUMimuniiL  Klt*owhciT  in  tlit>  pirtuni  the  lun^f  tiKtiie,  A,  !;•  ]tr»«-tM-allv  nonnal.  P  U  a 
pmiiU  bliKMl-Vfiwel.  E  iManftthorcniflllpr  bronoliiirt,  TlimuLrli'ititUielunirRVrrvwIidrwctim- 
panyin^r  lh«  Mnnll  bronchi  similar  elmri^^cft  wiry  ti<i*ri,  in  nil'lllion  lo  wliicb  ibefe  wo^»  prrs»cnt 
nonio  Uriri*  arr^ft  of  oonanliJHtion.  Tho  (lit<o«s«  wait  ol'  four  ami  u  liulf  wcM-'kn^  duratiou;  tho 
chiltl,  five  nionthii  old. 


areas  of  pneumonia  irregularly  scattered  through  the  lung,  usually  near 
the  surface  (Plate  XI).  Fronj  the  distribution  of  ihe  le&inus  such  catK« 
might  l>et(er  l>e  termed  lobular  tlian  hroncho-pneunionia. 

Much  has  been  said  in  the  past  about  pulmonary  collapse  from  ob- 


Primary  pncumoniji.  in  a  child  two  yean  otil.  showing  ihc  irregular  di.stributinii  of 
Th»  hepatization  and  it.t  iiK'ompk'le  chnnicU'r.  A  is  the  jjleura  »4MnewhHt  thickrnpd; 
B,  luuiz  tt**sue  which  is  pnwlii-«Ily  nonniil ;  V  C  art»  hep»itiZLM)  tirca.'*.  sc-ntlcred  through 
which  are  groups  of  air  vesicles  still  cuiiLuininj^  air.     (Mightly  inugniHud.) 
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stniotion  of  the  small  bronchi,  us  a  (.'onilition  antecedent  to  this  form  of 
pulmonary  inflammation.  So  far  as  my  own  observations  go,  there  has 
been  adduced  but  little  eWdence  that  this  is  tlie  rule,  or,  indeed,  that  it 
often  occurs.  Even  in  autopsies  made  ven,'  early  in  the  disease,  but  little 
collapse  waa  found,most  of  the  cases  supporting  the  view  of  Delafield;,that 
when  the  disease  extends  from  the  bronchi  to  the  air  cells  it  involves  those 
surrounding  the  tube  quite  as  regularly  as  those  to  which  the  tube  leads. 

The  following  observations  are  made  from  u  study  of  170  autopsies  of 
which  I  have  reconls,  microscopical  examinations  having  been  made  in 
about  one  third  of  the  number. 

Seat  of  the  dtsefase. — In  SZ  per  cent  of  the  autopsies  extensive  disease 
was  found  in  both  lungs.  The  parts  most  affected  were  the  lower  lobes 
poateriorly;  next  to  this  t}»e  posterior  part  of  both  the  upper  and  lower 
lobes.  The  left  lower  lobe  was  more  extensively  diseased  than  the  right 
in  over  two  thirds  of  the  cases.  Only  a  single  lobe  was  involved  in  but  9 
per  cent  of  the  cases.  It  is  not  common  for  the  disease  to  be  situated  in 
the  anterior  portion  of  the  lung  only,  but  when  this  occurs  the  right 
apex  is  the  most  frequent  seat 

Just  as  the  clinical  symptoms  of  broncho-pneumonia  follow  no  regular 
type,  so  the  pathological  process  does  not  pass  through  a  regular  order  of 
changfs  such  as  are  seen  in  lobar  pneumonia.  There  are  a  certain  number 
of  cases  which  appear  to  follow  tolerably  well-defined  stages  of  conges- 
tion, red  hepatization,  gray  hepatization,  and  resolution ;  but  the  dis- 
ease may  be  arrested  at  any  of  the  st^igea  and  the  ease  recover,  or  death 
may  occur  at  any  stage  and  there  may  be  found  at  aato{)sy  different  por- 
tions of  the  lung  representing  all  the  stages  mentioned.  In  considering, 
therefore,  the  lesions  of  broncho-pneumonia,  it  seems  best  to  dcscril>e  the 
condition  in  which  the  hings  are  found  at  the  various  periods  when  death 
is  likely  to  occur,  rather  than  to  attempt  to  describe  the  different  stages  of 
the  disease,  as  in  lobar  pneumonia. 

1.  Hie  acute  congestive  form  {acute  red  pneumonia). — This  is  the  con- 
dition in  which  the  lung  is  usually  found  if  death  occurs  during  the  first 
two  or  three  days  of  the  disease.  In  the  cases  severe  enough  to  cause 
death  in  the  first  twenty-four  hours,  very  little  can  be  seen  by  the  naked 
eye  except  acute  congestion.  The  vessels  of  the  pleura  are  distended, 
and  there  may  be  small  superficial  haemorrhages.  Hotlj  lower  lobes  are 
usually  heavy  and  dark-coloured.  There  is  to  the  naked  eye  no  consolida- 
tion. All,  or  nearly  all,  the  lung  can  be  intlated.  On  section,  there  is 
found  intense  congestion  with  some  iiHlema.  When  the  proec^  lias  lasted  a 
little  longer  the  affected  areas  are  more  sharply  defined.  These,  usually  the 
posterior  portions  of  both  lungs,  are  of  a  brownish-red  colour,  and  appeal 
pirtially  hepatized,  although  with  a  little  force  they  may  in  most  eases  be 
inflated.  After  section,  pus  and  mucus  flow  from  the  ilividwl  bronchi, 
and  the  whole  lung  may  be  more  or  less  congested  or  uHJcmatous. 
.10 
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Tho  microBGopo  alone  reveals  the  fact  that  tliese  are  not  cases  of  sim- 
ple pulmonary  congestion  or  bronchitis  of  the  finer  tubes.  In  one  case  in 
which  death  occurred  twelre  hours  from  the  first  symptoms,  I  found  well- 


Fio.  80.— Aout«  broncho  pticiiiiinnifl  »'it)i  intra-alvuuliu-  IiaMiiurrliuK^-  tluiflily  rimi^nifieil  i.  lii  Ui« 
picluru  u«nlio«rri  ni'iiiall  Vfiii.  nlitcli,  an  wvU  aa  tlie  tuim-'iiiiitini;  utviitU,  i>>  ftllpj  ir'tth  blood- 
cuIIk.  ill  oliit-r  piwjMH'ti*  lln!  luiii:  ithown  is  unniial.  Tliift  i-  from  tlh»  U>rtlrr  of  n  ctiUfoU- 
dated  hrva.  OhlM  flr>.e4Tit  iiioiiihii  old :  pncamonia  of  ten  dn.vH'  dttrntlon.  with  •  wvvrt  ex- 
BO«rbatir)ii  fortv-oiirht  hours  bi-foro  drnlJi,  leniptTntiirc  lOil'  F.  Ext4JDiiiv(}  liantiorrhagio  i 
were  tscatti'rL-^d  Uiroiigh  the  luiii^  inrut  nt1o*.>teil. 


marked  evidences  of  inflammation  of  the  air  vesicles.  In  these  hyper-acute 
cases,  the  microscope  shows  great  distention  of  nil  the  gmnll  hlood-vesscls 
of  the  affected  area,  and  small  or  large  extravasations  of  blood  ju.'^t  be* 
neath  the  pleura,  into  the  alveoli  (Fig.  89)  and  interstitial  tissuo  of  the 
Inng.  Tn  some  cases  these  hiemorrhages  form  the  most  striking  feature 
of  the  lesion.  The  air  vesicles  are  partially,  some  almost  completely,  filled 
with  reil  blood-cells,  swollen  and  desquamat<Hi  epithelial  cells,  and  a  few 
leucocytes  (Fig.  80).  The  red  blood-colls  predominate.  The  inflamma- 
tion may  be  diffuse,  involving  nearly  a  whole  lobe,  or  in  small  areas  in  the 
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rpifflihourlinod  of  (ho  snuiU  brondii.    Tho  iimcous  inenihraTin  of  tlio  large 
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irrlml  iiifluuimatioii,  aud  the 
of  the  latter  are  iuiiUrated  with  round  cells. 

When  the  process  has  lasted  from  iwcuty-four  to  forty-eight  hours 
all  the  changes  deschljed  are  uioie  marked,  but  the  red  colour  of  the  in- 
tiamraatory  products  still  persists.  Such,  cases  give  during  life  only  the 
signs  of  congestion  and  bronchitis. 

2.  The  motUtul,  red  and  tjmy  pneumonia. — This  is  the  usual  appear- 
ance when  the  disease  han  lasted  somewhat  longer,  and  is  found  in  most 
of  the  cases  dying  between  the  fourth  and  fourteenth  days.  There  arc 
uriually  at  this  time  quite  large  areas  of  eonsolidatiou,  sometimes  affect- 
ing nearly  an  entire  lobe,  so  that  at  first  sight  the  rase  may  resemble  lobar 
pneumonia.  This  is  sometimes  descril>cd  as  the  "  psendo-lobar '*  form. 
The  extent  of  these  areas  depends  largely  upon  the  duration  of  the  dis- 
ease.    ]n  most  eases  there  is  pleurisy  over  the  euusolidated  portions. 
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nStM. — Acute  broimho-pneumuuift.  lu  the  ucntrv  U  »liowrt  nmuull  bmiu'liiu,  B,  uilli  a  X'>n« 
ffrpnoumoniu  abuut  it.  Thu  (^rt-atcr  port  of  the  section  U  niftUe  up  ofeuiphyitemilouA  Wnn 
tissue,  £  K.  bhowitiif  dilatnUuii  uf  tin.-  alvcolnr  BpaoGti  anil  nipturv  *>f  (M>u)ti  ol'  tlic  klvcolar 
•opto.     At  the  bonier,  A  A  A,  Hru  wen  the  ainr^iiiH  of  <  ou><oii<lurt't]  tin-M  of  lunif. 


This  may  cause  the  lung  to  mUiere  to  the  chest  wall,  the  firmness  of  the 
adhesions  depending  upon  the  duration  of  the  process.  The  t^urfaee  of 
the  lung  is  usually  of  a  mottled  red  and  gray  colour ;  it  often  has  a  gran- 
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ular  ftH'l,  duu  to  Ui«  cousolulation  of  some  of  tlio  suporlk-ial  lubulcs  of 
the*  luIl^^  Oil  Hpction,  it  is  rarely  found  that  an  ontiro  !ol>e  is  consoli- 
dated, the  8Uj>erficial  portion  being  most  afrectcd,  while  the  central  part 
is  uornml  or  only  congosli'd.  The  colour  is  niottlLnl.  like  that  of  the  sur- 
face. In  some  places  the  hepatization  njipuurs  coiii])letL' :  in  others  the 
hepalized  areas  are  separated  by  healthy,  congested,  or  cniphysematoos 


Fio.  91.— nmnelio-pncumnnio.  Duiine  hifiltrulioii  of  pus  i*cUa  in  uml  aUiUt  a  Hnmll  hmnchufl; 
unilvr  «  low  iwwcr.  Thf  raviiv  •bowu  in  the  specimen  i»  s  cross -M;ctitin  of  one  of  Uic  pinnll 
bronuhi,  whioh  \»  partially  fllfod  with  pii*  colls:  tlie  epithelium  i»  *lwlr«jyod.  The  l»r»ia- 
ohial  wall  and  ihc  pulmonury  tir^uc  in  i\\v  neii;Ul>ourhri«jrl  un  «(>  deriiH^lv  Infiltrntod  with 
leucocytuft  that  altno^t  t^vory  trace  uf  noninil  Miructurv  ia  elTactHl.  Child  flhct-n  monUiR  old, 
diaoase  of  four  wueka^  duratiun.    GxtuiLxivo  areas  like  thiA  wurc  fotind  in  both  \utig». 

lung  tissue  (Fig.  90),  The  gray  areas  surround  the  small  bronchi  and 
vary  in  g^ize.  The  smallest  one8  look  very  much  like  miliar.*  tubercle?. 
The  larjrer  ones  are  seen  when^  the  process  has  existed  for  a  longer  time 
and  has  gnidually  invaded  the  contiguous  air  cells.  II  the  lung  is  cut 
parallel  with  the  bronchi,  there  may  be  seen  small  gray  stria*  of  pneu- 
monia along  their  course  (Fig.  88,  C).    From  the  cut  bronchi,  pus  flows 
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qnito  froply  on  pressnro.  Tho  bronchial  walls  can  often  bo  seen  to  be 
thickenetl  even  by  llie  juiked  eye.  The  jmrts  atfected  are  usually  the  pos- 
terior portions  of  Uie  lower  lobes  of  one  side,  the  remainder  of  the  lobes 
being  eui];^L*sted  or  irdematous,  whih-  in  front  the  lun^  is  emphysematous. 

Under  the  microscope  the  smaller  bronchi  (Fig.  88)  are  seen  to  be 
much  thickened  and  infiltrated  with  leucocytes.  The  gray  areas  sur- 
rounding: the  bronchi  are  iiinde  up  of  groups  of  iiir  vesicles,  which  are 
packed  with  leucocytes  (Fig.  91).  Fibrin  is  sometimes  seen  in  small 
amount,  also  red  blood-cells  and  desquamated  epithelial  cells,  but  the 
leucocytes  predominate.  Surrounding  the  areas  densely  infiltrated  are 
groups  of  air  vesicles  which  nre  nfintial  nr  coiigestcd,  or  which  sliow  only 
the  earlier  stages  of  the  inflammatory  process. 

3.  Gray  pneumonia  {persistent  broncho-pneumonia). — This  form  is 
seen  in  protracted  canes  where  there  have  Ixfcn  continuous  symptoms 
usually  for  from  three  to  six  weeks.  The  ph-nritic  adliesions  are  more 
general  and  iinncr.  The  amount  of  lung  involved  may  be  very  great, 
often  nearly  the  whole  of  both  lungf  posteriorly.  The  atfected  lung  ap- 
pears comjdelely  consolidated  and  slightly  enlarged.  On  section,  it  is 
of  a  nearly  uniform  gray  colour,  sotnetiiries  of  a  yellowish-gray.  On 
pressure,  pus  exudes  from  the  smaller  and  larger  bronchi.  The  bron- 
chial walls  are  markedly  tliiekened,  and  in  some  places  there  may  be  a 
slight  dilatation  of  the  smalkT  hnHichi.  Tlie  part  of  the  lung  not  con- 
solidated may  be  almost  white,  owing  to  vesicular  emphysema.  In  some 
cases  there  is  also  interstitial  emphysema.  Small  cavities  containing 
pus  may  be  found  in  tlu'  luug.  Tlur  bronchial  glauds  are  frequently 
swollen  to  the  sIkg  of  a  large  bean,  and  are  of  a  reddish-gray  colour. 

The  micntscope  shows  that  the  air  vesicles  of  the  consolidated  por- 
tions are  distended  chiefly  with  leucocvtes,  but  there  are  also  epithelial 
and  connective-tissue  cells.  The  alveolar  septa  may  be  so  much  thick- 
ened as  to  encroach  upon  the  alveolar  spaces  (Fig.  92).  Complete  reso- 
lution is  then  impossible. 

Terminations. — Hcjith  nay  occur  at  any  stage,  or  the  pathological 
ocess  nmy  be  arrested  at  any  stage  and  the  case  go  on  to  recovery. 
Resolution  may  take  place  before  any  consolidation  recognisable  by  phys- 
ical signs  has  occurred;  in  such  oases  it  is  usually  ray>id  and  complete. 
If  (here  has  biM-n  c<»ns<)Iidation,  resolution  may  take  place  after  two  or 
three  weeks  and  bo  complete,  or  it  may  be  delayed  for  five  or  six  weeks 
and  still  be  complete.  In  many  eases,  especially  those  in  which  it  is  de- 
layed, resolution  is  only  partial,  and  there  are  relapses  or  recurring  at- 
tacks. After  the  first,  or  after  several  attacks,  there  may  develop  a 
chronic  interstitial  pneumonia;  or  simple  pneumonia  may  be  followed 
by  tulK'rculosis.  Such  cases  as  these  are  to  be  carefully  distinguished 
from  the  much  more  frequent  ones  in  which  the  broncho-pneumonia  is 
tuberculous  from  the  outset. 
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Associated  Lesions  of  the  Lungs. —  Pleurisy  is  almost  invariably  fonnd 
over  every  large  area  of  consolidation,  and  in  cases  of  more  than  four 
days*  dtiratiou;  whilo  in  moat  of  those  fatal  within  the  first  two  or  three 
days  tho  ploiini  i^  normal  nr  only  congestod.  It  is  soon  in  ftU  grades  of 
severity,  from  a  slight  gray  film  of  filfrin  that  can  hardly  be  stripped  off, 
to  a  yellowish-groou  exudation  ono  fourth  of  aa  inch  thick.  A  small 
amount  of  scrum — one  or  two  ounces — in  the  pleural  sac  is  not  uncom- 
mon, but  a  large  serous  e^sion  is  very  rare.    Cases  iu  which  there  is  aa 


-^ 


<^ 


Fia.  Ha— PereuU'nt  brnnclm-pncumotiti;  liikrlily  niairiilficd.  Then  u  ahowu  at  A  A  tnarkad 
thiekenin|T  nf  the  iilvt"ol(ir  n<^pta,cncTOttiOiin(i  ujm.ii  the  nlvcolar  Kpnet-s.  All  litt?  ftWnoli,  BB. 
urn  ilonwiy  nwkiil  with  IiMK-ooyttM.     A  fliinilnr  (Vintlition  nlM>  UiroD^h  ucftrly  tho  whole  of 

excessive  inflammation  of  the  pleura  are  considered  elaewhere  under  the 
head  of  Pleuro-Pneumonia.  Empyema  occurs  both  during  the  stage  of 
acute  inflammation  of  the  lung  and  while  this  is  subsiding,  but  it  ia  leoij 
frequent  than  in  lobar  pneumonia. 

Bronchial  ff lands. — In  all  the  recent  acute  cases  these  are  swollen  and 
red ;  the  usual  size  is  that  of  a  pea  or  a  beau.    They  show  microscopically 
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•changes  of  acute  hyi>erpla8ia.  In  protracted  cases,  and  after 
ftttacks,  tbey  may  be  two  or  three  times  tlie  size  mentioned,  and 
of  a  gray  colour.  It  is  rare  that  they  are  large  enough  to  give  rise  to 
symptoms  unless  they  hccome  tlio  seat  of  tuberculous  deposits. 

Emphysema. — In  almost  all  cases  a  certain  amount  of  emphysema  is 
present,  it  huiiig  more  marked  in  the  protmeted  cases.  It  is  usually  yesic- 
ular,  involving  the  greater  part  of  the  upper  lobes  in  front  and  the  ante- 
rior margin  of  the  lower  lobes.  OccasioTmlly  intoiHlkial  emphysema  is 
seen,  forming  either  large  stria;  upon  the  surface  of  the  lung,  or  blebs  of 
considerable  size  along  the  anterior  margin.  This  may  occur  even  in 
cases  uncomplicated  by  pertussis  or  laryngeal  stenosis. 

Gangrene. — Oangrenous  areas  were  found  in  six  of  my  cases.  In  four 
of  these  the  pneumonia  was  primary,  in  one  it  followed  diphtheria,  and  in 
one  ileo-colitis.  It  occurred  in  scattered  areas  of  a  grayish-green  colour, 
varying  from  one  fourth  of  an  inch  to  two  inches  in  diameter. 

Ahftcesses  of  the  lung  arc  by  no  means  uncommon.  They  were  noted 
in  seven  per  cent  of  my  autopsies.  Tbey  are  nsually  minute  and  multiple, 
varying  in  size  from  one  sixth  to  one  half  inch  iu  diameter.  Sometimes 
a  portion  of  a  lobe  is  fairly  lioneycombed  with  minute  abscesses.  In  one 
case  a  large  abscess  was  found  occupying  the  greater  part  of  a  lobe,  the 
symptoms  resembling  those  of  empyema.  Abscesses  are  usually  found  in 
regions  where  the  iullammatory  process  has  been  especially  intense.  They 
may  be  found  in  prolonged  cases,  in  those  of  unusual  severity,  as  shown 
by  excessively  high  temperature  and  rapid  extension  of  the  disease,  and 
in  very  delicate  subjects.  The  micrnscojie  shows  that  these  abscesses  tisu- 
ally  begin  as  an  accumulation  of  pus  in  the  small  bronchi,  whoso  walla 
become  softened  and  break  down  on  account  of  the  iuleusity  of  the  in- 
flammation. They  may  be  superficial,  but  arc  more  commonly  in  the 
interior  of  the  lung;  they  contain  ytOlow  pus  and  Homeliiiics  broken- 
down  lung  tissue.  Snuill  abscesses  can  not  be  rtrogniHi'd  clinically; 
the  large  one**  give  the  nymptoms  and  signs  of  empyema.  They  arc  dis- 
cuf^sod  more  ftilly  cl:^'wherc.  In  several  instances  they  have  been  success- 
fully operateil  on,  though  wrongly  diagnosticaleil. 

The  lesions  in  other  organs  will  be  considered  under  CVimplicatiom*. 

Symptoms.— Broncho-pneumonia  has  no  typieal  <*our<e.  The  cnstv 
(lilfer  from  eat-h  other  very  markedly,  but  they  may  be  divided  into  a  fert' 
quite  distinct  group*. 

I.  The  firtilf  nimjesixve  ////»'. — This  may  he  seen  at  any  age,  but  is 
more  fre(|uenl  in  young  infants.  It  may  be  either  primary  or  -^'I'mdary, 
being  not  uncommon  in  either  form.  Us  symptoms  are  few  and  irregular, 
and  the  disi'a.«4*  is  often  iinrecognizcfl.  The  entire  duration  may  l>e  only 
twenty-four  hour*.  High  temperature,  extreme  prostration,  cyanosis,  and 
rapid  respiration  nuiy  be  the  only  symptoms.  The  temperature  varies  be- 
tween 104"  and  107'  F.,  usually  rising  steadily  until  death  occurs.    The 
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prostration  is  extreme  from  t!ie  outeet,  the  patient  being  overwhelmed  by 
the  siuldenness  and  severity  of  the  fittjick.  C'yanosis  is  frequently  present, 
and  ia  almost  always  seen  shortly  before  death.  The  respirations  are  from 
60  to  80  a  minute,  but  in  moat  citaefi  not  strikingly  labonre<l.  Cough  is 
frequently  ubacnt.  Cerebral  syniptnins  are  often  marked.  There  are  dul- 
ness  and  apathy,  sometimes  quite  profound  stupor,  and  not  infrequentlj 
convulsions  just  before  death.  The  physical  signs  are  few  and  inconclu- 
sive. There  is  often  nothing  ahnornml  except  ve?-y  nnJe  breathing  over 
both  lungs  behind  ;  sometimes  the  breathing  uri  one  side  is  feeble,  and  on 
the  other  much  exaggerated.  There  may  be  no  rales  whatever,  and  no 
change  in  the  percussion  note. 

The  suddenness  and  severity  of  these  symptoms  are  something  which 
it  is  hard  for  one  who  has  not  observed  them  to  appreciate.  I  have  known 
an  infant  to  die  in  twelve  hours  from  the  time  in  which  it  was  apparently 
in  perfect  health,  and  had  an  opportunity  to  confirm  the  diagnosis  of 
pneumonia  by  a  microscopical  examination  of  the  lung.  The  diagnosis 
can  not  be  positively  made  during  life,  and  in  most  of  the  cases  the  disease 
passes  under  some  other  name.  It  is  often  regarded  as  malignant  scarlet 
fever  or  measles  with  suppressed  eruption,  or  cerebro-spinal  meuingitis. 

If  the  children  arc  sufficiently  strong  to  withstand  the  onset  of  vio- 
lent symptoms,  they  may  recover  completely  in  four  or  five  days,  the 
lung  clearing  up  very  rapidly.  In  other  cases  these  grave  symptoms  may 
abate  in  a  day  or  two,  to  bo  followed  by  those  of  ordinary  broncho-pneu- 
monia, which  runs  its  usual  course. 

The  syuipto]ns5  i)f  some  of  those  cases  may  be  explained  by  the  sudden 
intense  engorgement  of  the  lung,  which,  owing  to  the  small  size  of  the 
air  vesicles,  interferes  with  its  function  almost  as  much  as  does  consoli- 
dation. In  other  cases  the  symptoms  are  due  not  so  much  to  the  pulmo- 
nary condition  as  to  a  general  pnoumocoecus  infection.  A  case  lately 
came  under  my  notice  in  which  death  occurred  after  a  thirty  hours'  ill- 
ness, where  the  pneumoeoccus  was  found  by  culture  in  both  kidneys,  the 
spleen,  heart's  blood,  and  both  lungs, 

'^.  Acute  disseminated  broncho-pneumonia  {capillary  bronchilis). — 
Although  the  symptoms  in  this  class  of  cases  arc  chiefly  due  to  the  bron- 
chitis, I  have  never  failed  to  find  at  autopsy  evidences  of  pneumonia  also. 
These  are  not  very  conmion  cases.  The  process  iK^gins  as  an  inflamma- 
tion of  the  medium-sized  and  small  bronchi,  but  not  of  the  finest  bronchi. 
The  onset  is  acute,  with  fever,  very  ni])id  and  laboured  breathing,  severe 
cough,  moderate  prostrntion,  and  in  most  ca^cs  cyanosis. 

The  temperature  is  not  high,  usually  only  from  100°  to  102"  F.,  and  it 
often  continues  so  for  three  or  four  days.  The  pulse  is  rapid,  and  at  first 
38  full  and  strong.  The  respirations  are  exceedingly  rapid,  often  from  80 
to  100  a  minute.  There  is  dyspnoea  with  marke<l  recession  of  all  the  soft 
parts  of  the  chest  during  inspiration.    Cough  is  always  present,  usually 
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severe,  and  Bometime.s  almost  inoeHsact.  The  prostration  is  not  bo  great 
as  in  the  cases  previously  described,  and  the  development  of  the  symptoms 
is  much  less  rapid. 

There  are  at  first  sibilant  and  afterward  sulicrepitant  rftles  over  the 
entire  chest,  with  which  are  usually  mingled  coarser  moiat  rdles.  There 
are  no  evidences  of  consolidation.  The  respiratory  murmur  is  everywhere 
feeble, but  not  otherwise  altered.  Percussion  gt^nerally  gives  exaggerated 
resonance,  owing  to  the  emphysema  which  is  present,  the  note  being  some- 
times almost  tympanitic. 

The  symptoms  may  gradnally  increase  in  severity  until  death  takes 
place  by  the  third  or  fourth  day,  from  respinitary  and  cardiac  failure. 
There  is  usually  marked  cyanosis,  and  toward  the  end  rapidly  increasing 
prostration.  Just  before  death  the  temperature  often  rises  rapidly  to  106* 
or  lO?**  F.  At  the  autopsy  there  are  found  evidences  of  bronchitis  of  the 
tubes  of  all  sizes,  and  minute  zones  of  pneumonia  about  the  smaller 
bronchi.  The  lungs  are  generally  in  a  state  of  hyper-inflation,  on  account 
of  which  they  do  not  collapse  on  opening  the  chest  There  may  be  in 
addition  extensive  congestion  or  codemo,  the  development  of  which  has 
been  the  immediate  cause  of  death. 

In  cases  which  do  not  prove  fatal  there  is  usually  by  the  third  or  fourth 
day  great  improvement  in  the  general  symptoms;  the  finer  rdles  may  dis- 
appear, and  the  coarse  ones  benamo  more  and  more  prominent.  By  the 
end  of  a  week  there  may  be  complete  recovery.  Instead  of  this,  there 
may  bo  a  continuance  of  the  congtitutional  symptoms,  and  disappearance 
of  the  fine  rAles  in  front  only,  while  behind  there  are  gradually  added  to 
them  the  signs  of  consolidation  in  one  of  the  lower  lobes  near  the  spine. 
From  this  time  the  case  may  progress  as  one  of  ordinary  broncho-pneu- 
monia. 

The  prognosis  in  this  class  of  cases  is  very  much  better  than  in  the 
congestive  variety,  recovery  being  probable  unless  the  patients  are  very 
yonng  or  very  delicate  infants. 

3.  Broiicho-piifumonia  of  the  common  fype, — When  primary,  thin  usu- 
ally begins  suddenly  with  symptoms  not  unlike  those  of  lobar  pnoumonin. 
This  was  the  mode  of  onset  in  two  thirds  of  my  eases.  In  only  ten  per 
cent  was  the  jnu'iunonia  pri'ceded  by  bronchitis  of  the  large  tubes.  In 
these  the  symptnuis  i>f  bronchitis  i!uiy  slowly  (Kig.  lo;;i,  p.  552)  or  rapid- 
ly (fig*  ^'*^)  "icrgc  into  tho«e  of  pneuukonia.  When  the  onset  is  sudden 
it  is  marked  by  high  fever,  fre«|uently  by  vomiting,  rarely  by  convul- 
sions. In  addition  there  are  rapid  respiration,  cough,  jinistration,  and 
sometimes  cyanosis.  The  symptoms  arc  more  distinctly  pulmonary  than 
is  generally  the  cnse  in  lobar  pneumonia. 

The  temperature,  as  a  nile,  is  high ;  rarely  is  it  continuously  so,  but 
it  is  of  a  remittent  type.  The  daily  fluctuations  often  amount  to  four  or 
five  degrees.    The  fever  u.sually  continues  from  one  to  three  weeks,  and 
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gradually  subsides.  It  is  rare  for  it  to  terminate  by  crisis.  Although, 
as  a  rule,  we  expect  a  high  temperature  with  acute  pneumonia,  this 
is  not  invariable.  Primary  cases  may  run  their  course,  and  even  ter- 
minate fatally,  although  the  tempenitnre  has  not  been  above  101°  F. 
I  have  records  of  several  such  cases.  A  low  temperature  ia  more  often 
seen  in  young  and  delicate  infants  than  in  those  who  are  older  and  more 
robust 

The  respirations  are  frequent  and  laboured  ;  there  is  real  dyspnoea. 
On  inspiration,  there  are  marked  recessions  of  all  the  soft  parts  of  the 
chest,  and  the  alff*  nasi  dilate  actively.  The  usual  rapidity  of  the  respira- 
tions is  from  60  to  80  per  minute ;  very  often,  however,  it  rises  to  100,  and 
on  several  occasions  I  have  seen  it  even  130.  Respiration  generally  seems 
more  embarrassed  than  the  action  of  the  heart,  and  respiratory  failure  is 
a  more  frequent  cause  of  death  than  cardiac  failure.  The  pulse  is  always 
rapid — from  150  to  200  a  minute — and  when  so  it  is  often  irregular.  The 
pulse  rate  is  of  much  loss  importance  than  its  character.  Early  it  is  full 
and  strong,  but  soon  it  becomes  soft,  compressible,  and  weak. 

The  prosti-ation  is  usually  moderate  for  the  first  day  or  two,  but 
steadily  increases  as  the  lung  becomes  more  and  more  involved.  Toward 
the  close  of  the  disease  there  may  be  present  all  the  symptoms  of  the 
typhoid  condition. 

Cough  is  much  more  constant  than  in  lobar  pneumonia,  and  more  dis- 
tressing; sometimes  it  is  almost  incessant.  It  disturbs  rest  and  sleep,  and 
may  cause  vomiting  if  the  paroxysm  occurs  soon  after  eating.  There  is 
no  expectoration.  Mucus  is  sometimes  coughed  up  into  the  trachea,  or 
even  the  pharynx,  to  be  swalloA'ed  again,  or  more  frequently  aspirated 
into  tho  lung.  If  during  a  severe  paroxysm  the  patient  is  turned  upon 
his  face  or  inverted,  much  of  this  mucus  may  be  dislodged.  A  strong 
cough  is  a  good  symptom  ;  suppression  of  tho  cough  is  always  a  bad 
symptom,  indicating  a  loss  of  the  reflex  sensibility  of  the  bronchial  mucous 
membrane  and  feeble  respiratory  muscles. 

Pain  in  the  chest  is  not  common,  and  is  rarely  an  annoying  symptom. 

Cyanosis  is  present  at  some  time  in  most  of  the  severe  cases.  It  may 
occur  at  the  onset,  or  at  any  time  during  the  course  of  the  disease.  It  is 
usually  due  to  sudden  congestion  of  a  portion  of  the  lung  not  previously 
involved.  Even  when  slight,  it  is  always  a  danger-sigual  of  respiratory 
failure,  and  when  present  only  in  the  finger  tips  or  lips  indic-ates  that  the 
patient  must  be  carefully  watched  and  energetically  treated.  In  the  sevem 
cases  the  whole  body  may  be  of  a  dull  leaden  hue. 

Nervous  symptoms  at  the  onset  are  not  so  frequent  as  in  lobar  pneu- 
monia, convulsions  being  rare;  but  late  convulsions,  particularly  in  the 
pnenmonia  which  complicates  pertussis,  are  exceedingly  frequent,  and 
usually  fatal.  Delirium  may  be  present  at  auy  time  during  tho  attack, 
lu  infants  this  shows  itself  by  excitement  and  inability  to  recognise  the 
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nurse  or  motlier.  Occasionally  patients  present  marked  cerebral  sj'mptoms 
throughuut  die  dieease.  In  one  of  my  (.'uses  nearly  every  symptom  of 
tuberculous  meningitis  was  prceent,  the  autopsy  revealing  only  an  extreme 
degree  of  cewbral  aiiiiemia.  As  elsewhere  stalcHl,  the  nervous  symptoms 
depend  not  upon  the  location  of  the  disease,  but  upon  its  extent,  the 
intensity  of  the  infection,  and  upon  the  susceptibility  of  the  patient,  sach 
symptoms  being  especially  common  in  rachitic  children  and  in  those  suf- 
fering from  i)crlnssi8. 

Gastro-enteric  symptoms  are  frequent  in  infancy,  and  are  of  much 
importance.  Often  there  are  from  four  to  six  stools  a  day,  of  a  green 
colour,  containing  mucus  and  undigested  food.  These  symptoms  depend 
upon  the  feeble  digestion  which  is  associated  with  the  febrile  process, 
and  are  often  from  improper  feeding.  This  may  lead  to  vomiting,  which 
is  also  due  to  over-medication  or  to  severe  paroxysms  of  coughing.  \'om- 
iting  and  diarrhcea  a<ld  much  to  the  danger  of  the  attack,  and  not  in- 
freqnently,  when  the  issue  is  doubtful,  turn  the  scale  against  the  patienL 
In  sumnjer  this  complicalion  is  more  frequent  and  is  likely  to  be  more 
severe.  Distention  of  tlie  stomach  or  intf'stities  from  gas  may  be  the 
cause  of  severe  symptoms,  owing  to  the  added  embarraijsment  of  respira- 
tion produced  by  this  upward  pressure.  In  infants  it  may  lead  to  attacks 
of  cyanosis,  and  even  convulsions. 

The  urine  in  most  cases  is  scanty,  high-coloured,  and  loaded  with 
urates.  A  trace  of  albumin  is  often  present  when  the  temperature  is 
very  high ;  but  casts,  renal  epithelium,  and  a  large  amount  of  albumin 
are  rare. 

The  following  temperature  chart  (Fig.  93)  is  a  good  example  of  a  very 
frequent  course  of  primary  pneumonia  of  moderate  severity  terminating 
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Fm.  98. — Temperature  curve  in  typical  broncho-pneamonia  of  the  milder  form. 

/A'tff'rry.— Miilis  (kixti^pn  innntba  old;  delicate  chitd:  previous  bronchitL*^;  onttet  gradual; 
•i^nft  of  (-oni>i>litliitir'ii  ni  li'tt  tiuM>  on  ttnti  da.r,  l>ut  flnr  raliit  owr  bntti  lower  lobi>ji  behind ;  reso- 
lution stuw,  hilut  puniMt'm^  At  a  U*U|yr  tifiiu  iu  both  lung». 


in  recovery.     In  cases  of  this  type  the  constitutional  symptoms  are  not 
grave,  and  follow  very  closely  tlio  temperature  curve. 

The  next  chart  (Fig.  9A)  illustrates  a  more  severe  but  not  uncommon 
course  of  the  disease  in  which  the  fever  is  prolonged.  The  usual  duration 
of  cases  of  this  typo  is  between  three  and  four  weeks.  The  irregular  fluc- 
tuations of  the  temperature,  rarely  touching  the  normal  line,  are  excoed- 
isgly  characteristic  of  broncho-pneumonia. 
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The  elmrt  shown  in  Fig.  95  is  that  of  relapsing  pneumonia.     The  first 
attack   wuB  fairlv   typical,  with   about  thu   u^ual  duration.      Resolution 
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Fio.  9-1. — Temperature  carve  of  bitmoho-pnoumonU  with  a  prolonged  coune ;  recovery. 

Hutaru. — Fctmaln,  cl(fht«en  montlis  oM  ■.  in  fair  condiliim  :  fttidiU'ii  nnw't  Early  Mijjim  were 
looalizcd,  tfiie  raloii  ovrT  U'iX  hnsa ;  on  flt>,h  tlay  fliiftiH  nf  coiiftnl'xlBtton  nl.  lelt  Imxi*,  wilJi  rnlt'^  nrt 
both  ftidc«  tudiinil.  Oi'iieral  ^yinploiim  nriiioiiyrate  wsverity.  8ij;ua  ot'con»olKlutioi)  iliftappeareO 
about  a  ucL-k  ntVr  eLWHation  of  fevur;  riloii  |>vr8iat«<]  ucarly  two  wenkr^  lontcor. 

hati  begun,  and  was  apparently  progressing  favourably,  when  there  was  a 
return  of  the  fever,  accompanied  by  new  signs  in  the  chest,  the  second 
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Fio.  95.— Temperature  curve  of  relapsiitf  broooho-pneumuuia:  recovery. 

^«(ory.— M&Ic,  Diuoi^n  niontiwold;  doHoale.  Contwlidiitlon  on  t>ixth  day  inleH  lower  loba 
behind;  twndayn  Uurtimu.ll  urea  of  coD-wlidaUon  in  ri^ht  Inwt-r  IoIk'  l-ohind :  inuny  ralea  both 
aided ;  cightAcnUi  duy.  »\i^im  of  eoDiwIidatlou  had  dliuippciLri.'d.  but  utiiny  rult-n  jK'r&isted.  Aocaa- 
aion  of  fever  on  ninet«6nth  and  twentieth  ^layH.  ttcctniipanii'd  by  txtcu.-ii(>n  of  discaMs  m  shown 
by  uew  rale*,  but  aouvidoncoaof  consoUdatiou  durlu^  secoud  ottack.  Sluw  rt-itolittioQ  and  oon- 
valaaooooe. 

attack  being  shorter  and  milder  than  the  first.  Very  often  the  tempera- 
ture falls  to  normal  without  any  signs  of  rciJolution,  and  after  au  intenrul 
varying  from  two  or  three  days  to  a  week  there  is  recurrence  of  the  fever 
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Flo.  W. — T«mpcrature  carve  of  broncho-pueuiDonia;  htaL 

ffUl^fy, — Male,  ttix  montli*  old ;  n)arki*dl,v  racliiiiL' ;  fuddun  oiiaet.  Si|fns  first  day  were  line 
Boict  rlJea  tbrouffhout  thi;  chust,  marked  (■ro'«t ration,  and  oyaiio»tH;  on  tbird  day,  a  email  area 
of  oonaoiidation  in  upt>er  Iob«  of  loA  luntf  bebind ;  incrcAsintr  prf^wtrntion,  cyanneia,  and  d«ath. 
Atttopty. — No  pleurisy ;  coDAolidatlon  atletl  ayt^x  behind,  and  p<^ftterior  two  thirds  of  left  lowar 
lobe;  oonHoltdatiou  of  right  apex  poateriorly,  lower  lobe  intensely  congeftl^d. 
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and  other  constitutional  ejmptoms,  the  second  attack  frequently  proving 
fatal. 

A  frequent  oniirse  in  fatal  cases  is  slinwn  in  Fig,  !KJ.  The  duration  of 
the  disease,  instead  of  being  five  days  as  in  this  case,  is  often  only  three  or 
four.  Tlie  temiiemture  at  first  fluctuates  widely,  llion  rises  gradually 
until  death. 

Duration  of  the  fever. — The  following  figures  give  the  duration  of  the 
fever  in  2'M  cases.  The  nmjority  were  primary  ;  none  were  secondary  to 
diphtheria,  and  only  a  few  complicated  nioasle^s.  Of  the  169  cases  that 
were  fatal — 

There  died  during  the  first  sii  days 25*0  per  coiit. 

"        "     between  the  wveiilh  Hnil  twenty-first  Uav^.  . .  .     .Vi'5   " 
'•"**•*    Iwenly-fir-tt  and  sixtieth  (iHVfs I9-5   " 

100- 0  "      " 

Of  78  cases  which  recovered,  the  duration  of  the  fever  was — 

I^ss  than  <«*ven  day? 11*5  per  cent. 

From  seven  to  twenty-one  d»y« , 66-8  "      " 

From  twenty  one  lo  ninety  days.  21 '9  "      " 

IWO  "      " 

Fhysical  Sigui. — In  considering  the  signs  of  broncho-pnenmonia,  it  is 
better  to  connect  them  with  the  different  conditions  in  the  lung  than  to 
group  them  in  stages,  as  in  lobar  pneumonia. 

(a)  Without  con  noli  da  I  ion, —  It  can  not  too  often  be  repeated  that 
broncho-pneumonia  may  exist  without  signs  of  consolidation  at  any  ]>eriod 
during  the  course  of  the  disease.  When  the  attack  is  primary,  the  ear- 
liest signs  are  due  to  congestion  of  tlie  lung,  associated  with  bronchitis 
of  the  fine  tubes,  which  is  usually  localized,  but  which  may  be  general. 
If  the  disease  has  followed  bronchitis  of  the  large  tubes,  its  signs  are 
added.  Congestion  of  the  lung  gives  feeble  breathing  over  the  affected 
area,  and  occasionally  slight  dulness  or  diminished  resonance.  With  this 
are  found  coarse  sonorous,  and  finer  sibilant  rdles,  due  to  congestion  and 
swelling  of  the  mucous  membniue  of  the  larger  and  smaller  bronchi  re- 
spectively* These  signs  are  soon  replaced  by  very  fine  moist  r^les,  which 
are  usually  localized  in  one  of  the  lower  lobes  behind  (Fig.  il7).  These 
localized  fine  idles  are  the  tlrbt  distiuotive  sign  of  broncho-pneumonia. 
Soon  a  change  in  the  respiratory  murmur  is  heard  in  the  affected  area, 
becoming  feebler  in  intensity  and  higher  in  pitch.  Elsewhere  in  the  chest 
there  may  be  coarse  rdles,  due  to  bronchitis  of  the  large  tubes.  In  such 
eases  the  areas  of  pneumonia  are  so  smalt  and  so  scattered  as  to  give  in 
themselves  no  additional  signs,  and  the  case  may  go  on  to  recovery  with- 
out presenting  anything  more  distinctive  than  the  signs  mentioned. 

(b)  With  arms  of  partial  consolidation. — In  the  lung  at  this  time 
there  are  small  areas  of  consolidation,  generally  superficial  and  separated 
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KoTB. — The  diMue  ma;  atop  at  anj  one  of  thcM  flUgM  and  reaolution  take 
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by  hcalthv  or  congested  lobules.  Percussion  in  these  cases  usually  gives 
nej^ative  rei?u!t*,  Imt  gonietinics  there  is  very  slight  dulness.  The  vocal 
fremitus  is  not  usually  altered.  The  fine  moit<-t  rales  may  be  heard  over 
quite  a  large  anta,  but  at  some  point,  usually  near  the  spine,  over  one  of 
the  lower  lol)es,  they  are  sharper,  louder,  higher  pitched,  and  seem  close 
under  the  ear  (Fig.  98).  Bespiration  is  feebler  here  than  elsewhere,  and 
broncho-voicular  in  quality,  approaching  bronchial  breathing  more  and 
more  as  the  consolidation  increases.  The  resonance  of  the  voice  and  cry 
18  exaggerated. 

(c)  U'i7/i  areas  of  consolidation  more  or  less  complete. — On  percus- 
sion there  is  dulness,  but  surprisingly  little  in  comparison  with  the  other 
signs  of  consolidation  present.  It  is  due  to  the  fact  that  the  consolidate<l 
portion,  though  extensive,  is  su[K>rfic-iul,  and  doct  not  involve  the  lung  to 
any  great  depth,  and  also  that  there  are  in  the  coneolidated  area  many 
alveoli  which  still  c^mtain  air  (Plate  XI).  On  palpation  there  is  usu- 
ally a  slight  increase  in  the  voc-al  freiuilus.  On  nutrcuitatinn^  thea*  are 
bUII  present  the  evidenc-es  of  bronchitis,  usually  only  Wiind,  but  sonie- 
time^  over  the  entire  chest.  Coarse  and  fine  niles  are  intermingled. 
Over  the  consolidated  parts  are  heard  brf»nc-hial  breathing  and  bronchial 
Toicc,  At  the  c(»ntre  of  these  areas  the  bronchial  bn^athing  is  pure  and 
rales  are  usually  absent,  but  at  the  margin  rales  are  present  and  the 
breathing  approaches  the  broncho-vesicular  type  (Fig.  99).  The  signs  of 
consolidation  are  rarely  sharply  circumscribed  us  they  are  in  lobar  pneu- 
monia, but  shade  off  gradually.  The  c<jnsolidated  area  is  at  first  small, 
usually  in  one  of  the  lower  lolies  near  the  spine,  but  may  gradually  extend 
ootil  nearly  the  whole  of  one  or  evtm  hoih  lungs  lM»hind  aro  mon.*  or  less 
complHcly  solidified  (Fig.  100).  The  signs  are  found  as  far  forward  as 
the  axillary  line,  but  usually  stop  there.  Friction  sounds  may  be  heard 
over  the  consolidated  areas,  but  very  rarely  except  where  signs  of  vmn- 
plete  consolidation  arc  pn^scnt.  It  is  often  impossible  to  obtain  any  idea 
of  the  condition  of  an  infant's  lung  during  quiet,  superficial  respiration. 
Sometimes  over  a  part  which  is  completely  consolidated  there  is  heard 
only  very  fet-ble  brtiathing,  or  the  lung  may  be  almost  silent.  If,  how- 
ever, the  child  lie  made  to  cry  or  to  take  a  det»p  inspiration,  both  the  bron- 
chial breathing  and  rales  are  distinctly  brought  out.  The  intensity  of 
the  consolidation  increases  as  the  case  advances,  and  the  signs  Iw^oome 
more  and  more  like  those  of  lobar  pneumonia.  During  resolution  there 
is  first  a  disaj»[>eamnce  of  the  signs  of  consolidation,  which  may  be  quite 
rapid,  but  friction  sounds  and  rales  of  all  kinds  often  persist  for  three  or 
four  wi>eks  longer. 

The  following  statistics  are  of  some  interest,  as  showing  the  frequency 
with  which  signs  of  consolidation  were  found,  and  the  day  when  they  were 
discovered.  Their  value  is  increased  by  the  fact  that  the  childn*n  were 
nnder  ol*sprvation  in  an  institution  at  the  time  they  were  taken  sick,  and 
that  in  all  the  fatal  cases — thirty-six  in  number — in  which  signs  of  con- 
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solidatioQ  were  absent,  the  diagnosis  of  pneumonia  vaa  confirmed   bj 
ftntopajr : 

Coiuolidation  noted  on  or  before  the  fourth  day 47  cane. 

"      from  the  fifth  to  the  seventh  dsj- 36     •* 

"  "        "     the  eighth  to  the  twelfth  daj 13     " 

"  -      after  the  twelfth  dAj 9     •• 

No  signB  of  conaolidjUion. 62     ** 

166     " 

In  general,  it  must  be  borne  in  mind  that  in  many  cages  signs  of  con- 
solidation arc  never  present,  aa  the  areas  of  pneumonia  arc  small  and 
widely  scattered;  that  where  there  is  consolidation  it  is  usually  incom- 
plete^  because  there  ore  small  areas  of  healthy  lung  tissue  between  the 
hepatized  portions  ;  that  the  signs  of  consolidation  usually  shade  off 
gradually;  and  that  both  sides  are  almost  invariably  involved,  although 
one  side  usually  to  a  greater  degree  than  the  otlier. 

(4)  The  protracted  form — Persistent  bronrho-pneunwnia.—This  is 
seen  in  primary  oases,  e8|>ecially  among  delicate  children,  and  it  is  not 
uncommon  in  pneumonia  complicating  pertussis.  The  onset  and  course 
of  the  disease  for  the  tirst  two  or  three  weeks  do  not  differ  from  an  ordi- 
nary attack  of  moderate  severity,  but  at  tlie  end  of  this  ])eriotl  tliere  is  seen 
no  tendency  in  the  process  to  subside.  The  fever  eontiaues,  but  it  is  not 
high,  and  by  physical  examinHtion  it  is  found  that  the  areas  of  consolida- 
tion are  gmdually  iiicreasiug  day  by  day,  until  sometimes  the  greater  part 
of  both  luTigs  behiud  arc  involved.  The  air  vesicles  become  bo  distended 
with  colls  that  the  signs  of  consolidation  are  more  complete  than  in  ordi- 
nary broncho-pneumonia.  There  is  marked  dulncss,  sometimes  almost 
flatness;  bronchial  breathing  is  exaggerated  in  intensity,  until  it  resem- 
bles cavernous  breathing,  and  it  may  be  impossible  to  distinguish  between 
them.  However,  the  fact  that  it  is  heard  over  so  large  an  area,  that  it 
shades  off  gradually, and  that  it  is  accom[mnied  by  friction  sounds,  usually 
make  a  distinction  possible. 

The  temperature  in  these  protracted  cases  for  the  first  two  or  three 
weeks  is  from  lOi)''  to  105'*  F.;  hut  iil'ter  lliis  time  it  is  generally  lowrr — 
from  100**  to  lOS**  or  103**  F.  The  course  is  not  at  all  regular,  but  marked 
by  frequent  exacerbations  and  remissions.  The  general  symptoms  are 
those  of  progressive  asthenia.  There  is  continued  wasting,  ana'mia,  and 
steadily  increasiug  ]trostrfttion.  The  appetite  is  lost,  often  there  is  an 
aversion  to  food,  and  vomiting  is  eabily  excited  if  food  or  stimulants  are 
forced.  The  stools  show  that  even  what  food  is  taken  is  very  imperfectly 
digested  and  assimilated.  The  skin  liecomos  dry  and  loses  its  elasticity; 
bed-sores  may  form;  fine  punctate  ha*morrhages  are  seen  over  the  ab- 
domen, sometimes  over  the  chest  and  extremities.  The  latter  is  always  a 
very  had  s\inptom,  and  I  have  never  seen  recover}*  whore  it  was  present. 

The  chart  in  Fig.  101  is  typical  of  the  course  of  one  of  these  protracted 
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casea  terminating  fatally.    The  tDtniioraturo  aliowa  four  distinct  exacer- 
bations. 

Death  takes  place  from  slow  aathenia^  usually  after  five  or  six  weeks, 
but  the  attack  may  be  prolonged  for  eight  or  ten  weeks.    The  general 
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Kio.  101. — Temperature  curve  of  pereialent  broncho-pnenmonia,  tonnitiAting'  fataWj. 

Hirtory. — Mult!,  twu  and  u  half  yunni  old;  hualUi^' ;  HUilUun  oiir«et:  tor  two  wuuks  tlie  only 
elgfu  wfro  vury  tine  nmlitt  raloe  ihroWhout  both  luD^,  front  and  hack.  Tho  riles  in  l^nc  in 
ffrci't  i>«rt  (fnulually  cleared  up ;  thow  Uuhind  pfniiwted,  but  it  was  not  until  the  thirty-fourth  day 
that  [nwitive  nijfna  "f  cnusorufiitiuu  wuru  diftoovcred  in  iliy  lell  lower  lobe  beluiid;  these  »igna 
(frmdimlly  (•xtcridod,  und,  before  dt-Jitli.  wen*  prMont  over  nearly  the  wlinle  left  lunjf  beliind  and 
over  the  riurhl  lower  luhe.  Thcr«  wer«  also  motion  wmiulj*  ov«r  b«»tli  liiitifs.  Aut»fp$y. — uld  and 
nceut  pli.<uri»y  witli  ^vni-ral  adhe^io^n;  lulV  lower  lolm  cortipk'tvly  itolid,  uatuhcn  of  cuiuolida- 
tion  in  u^tY  upper  lobe.  Kttifht  lower  lobe  about  one  hulf  conBolidiiied.  witn  patcbea  elsewherft. 
fironehial  trlundH  lurt^o.  but  not  chewy.  No  evidvuce  of  tuberoulodl^  upon  eitbor  ^rrou  or  micro- 
scopical extuitination  (see  ¥\^.  9:^. 


symptoms,  the  temperature,  and  the  wasting  strikingly  resemble  cases  of 
tubercuIusiSf  and  such  is  the  diagnosia  often  made. 

AUlioiigh  the  majority  of  the  ciises  in  which  the  fever  lasts  over  four 
weeks  run  the  fatal  course  just  described,  sucli  apparently  hopeless  casei 
occasioually  recuver.  The  temperature  grtuliiully  falls  lower  and  lower, 
until  it  remains  at  the  normal  point.  For  some  timo  afior  this,  often  two 
or  three  weeks,  little  change  can  be  seen,  either  in  the  general  symptoms 
or  in  the  physical  signs.  Gradually  the  appetite  returns,  the  child  is 
brighter  and  begins  to  take  an  interest  in  its  surroundings,  the  cough 
abates,  and  little  by  little  the  signs  in  the  lungs  clear  up,  and  the  case 
may  go  on  to  complete  recovery.  Convalescence,  however,  is  always  slow, 
and  may  bo  iuterrnpte<l  by  relapses,  it  being  many  months  before  health 
is  fully  restoretl.  Although  the  signs  of  consolidation  disappear  in  a  few 
weeks,  rdlos  arc  apt  to  persist  for  a  much  longer  time.  It  is  probable  in 
such  cases,  even  though  all  signs  of  disease  disappear  from  the  chest,  that 
the  lung  does  not  become  quite  normal,  and  relapses  and  second  attacks 
arc  always  possible.  The  general  health  may  be  so  undermined  that  the 
child  never  regains  his  former  vigour ;  yet  in  a  surprising  nnmber  of 
these  cases  recovery  seems  to  bo  complete. 

5.  Secondary  pneumonia. — (a)  Complicating  pcrtussis.^It  is  not 
often  that  pneumonia  develops  during  the  first  two  weeks  of  this  disease. 
The  most  frequent  time  is  from  the  third  to  the  fifth  week,  when  the 
patient  has  become  exhausted  from  the  previous  severity  of  the  per- 
tussis. In  two  thirds  of  my  cases  the  development  of  the  pneumonia  was 
gradual,  following  bronchitis  of  the  larger  tubes.  The  temperature 
chart  shown  in  Fig.  102  well  illustrates  this  course. 
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^H                   When  the  onset  is  sudden,  the  ayinptoms  do  not  differ  essentially  from          1 
^H             those  of  primary  puoumouiu.     The  luoiperuture  of  pcrtussis-paeumouia  is          1 
^H             usually  low,  in  a  very  large  number  of  cases  not  rising  above  103'6°  F.,          1 
^H            and  ranging  most  of  the  time  from  101°  to  103°  F.     These  cases  are  very         1 
^H            apt  to  be  prolonged,  the  fever  often  lasting  for  three  or  four  and  some-         1 
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^^m                        FiQ.  109.— Temperature  curve  of  fuul  bronoho  pneuiaoma,  oomplleating  pcrtuuiB.              ^^H 

^^H                         //w/ory.— Main,  nix  montht)  old;  lUilioato;  pcrtuwift  for  three  wei>h«.     Enrly  (*ig7i*  of  bron-      ^^W 
^^H                 ohltu*  of  hiTno  tubi<»  imly  ;  an  thu  eltvi-nth  day  nic-nn  orcoiicolulution  in  ritfht  iipitcr  It-lx--     In-             1 
^^H                 crOAsinjf  prortralion,  oyuiiwij*,  uid  UeatK.    A  Wo/wy.— Lar^fe  arvaa  of  cunMoltdjiiujn  in  right  mtiiUle     ^^J 
^^B                and  upjMr  lobe,  smalt  BoatterMl  ttpoUi  throuf^hout  left  lung.                                                                ^^H 

^B             times  even  for  six  weeks.    The  physical  signs  of  consolidation  may  per-         J 
^H             sist  for  a  long  time  after  the  temperature  has  become  normal,  and  yet    ^^1 
^H             the  case  may  recover  entirely.     I  hare  seen  one  case  in  which  complete   " 
^H             recovery  occurred  after  the  signs  of  consolidation  had  persisted  for  six 
^H             months,  and  another  in  which  they  had  persisted  for  over  eight  months. 
^H              Very   often   the  signs  continue   during   the   entire  attack   of   pertussis. 
^H              Cerebral  symptflms  are  common,  especially  toward  the  close  of  the  disease. 
^B              Of  fifty-four  fatal  cases  twenty-five  had  convulsions,  and  in  twenty-two 
^H              this  was  the  mode  of  death.     Only  one  case  wliich  developed  convulsions 
WM             recovered. 

r"                    (J)  Complicating  measles. — In  a  small  number  of  oafles  the  pneumonia 
begins  simultaneonsly  with  the  invasion  of  niciisles,  but  gcnenilly  not  until 
the  eruption  appears.     Instead  of  gradually  falling  to  normal  with   the 
fading  of  the  eruption,  the  temperature   continues  high.     Any  of  the 
clinical  types  of  primary  pneumonia  may  occur  in  measles,  the  acute  con- 
gestive variety  which  is  fatal  in  two  or  three  days,  being  especially  com- 
mon.    In  its  course  and  duration  the  pneumonia  of   measles  resembles 
the  severe  form  of  primary  pneumonia.     The  broncho-pneumonia  of  scar- 
let fever  differs  in  no  way  from  that  of  measles. 

(c)  Complicating  diphtheria. — In  many  cases  this  does  not  give  a  dis- 
tinct clinical  picture  of  its  own,  its  symptoms  being  mingled  with  those  of 
diphtheritic  bronchitis,  with  which  it  is  frequently  associated.    In  others  the 
forms  resemble  those  seen  in  measles.    The  majority  of  cases  occur  as  a 
complication  of  diphtheria  of  the  larynx,  although  it  is  not  infrequent  in 
m                 the  septic  cases  in  which  only  the  upj>er  air  passages  are  involved.    Pnou- 
I                 mouia  developing  after  laryngitis  is  usually  seen  wiihiu  two  days  from        i 
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the  beginning  of  laryngeal  symptoms,  and  runs  a  very  rapid  course.  In 
rare  cases  it  may  dcveluj]  &s  late  as  the  middle  or  end  of  the  second 
week.  When  it  compli<:rato8  diphtheritic^  hronchitin,  pneumonia  is  recog- 
nised by  the  high  temperature,  rapid  bn'athing,  and  increased  prostra- 
tion, much  more  certainly  than  by  the  physical  signs,  which  are  always 
obscured  hy  the  laryngeal  sounds.  PercusHion  may  aid  in  the  diagnosis 
of  consolidation  where  the  signs  on  auscultation  are  doubtful  In  tho 
early  cases,  death  usually  occurs  before  the  disease  has  advanced  far 
enough  to  give  the  physical  signs  of  cnnsolidatinn,  but  in  the  late  pneu- 
monia, which  develops  more  slowly,  theHe  may  be  present. 

{d)  Complicating  influenza. — Without  doubt  many  cases  regarded  as 
primary  are  really  secondary  to  influenza,  particularly  when  that  disease 
is  prevailing,  for  very  often  the  pneumonia  of  influenza  dilTora  in  no 
essential  points  from  the  primary  form.  There  are,  however,  two  types 
which  arc  quite  characteristic.  In  the  iirst,  high  temperature  and  pros- 
tration exist  for  several  days  before  there  are  any  physical  signs  of  pul- 
monary disease,  and  often  before  there  are  any  symptoms  pointing  defi- 
nitely tu  the  lungs.  Pneumonia  nmy  then  develop  and  run  its  usual 
course.  The  second  variety  are  tho  cases  of  short  duration  often  lasting 
but  three  or  four  days,  and  sometimes  only  two,  but  with  excessively  high 
temperature  and  very  severe  general  symptoms. 

(e)  Complicating  ileo-colitis. — This  is  usually  a  somewhat  subacute 
form  of  pneumonia,  which  is  scarcely  recognisable  except  by  the  phys- 
ical signs.  It  is  seen  in  the  protracted  cases  of  ileo-colitis,  usually  of  the 
ulcerative  variety,  and  occurs  late  in  its  course.  The  temperature  is  not 
high.  Cough,  paiu,  and  dyspnoea  are  slight  or  entirely  wanting.  Accel- 
erated respiration  is  frequently  the  only  symptom  suggestive  of  pulmo- 
nary disease.  By  physical  examination  there  are  found  the  usual  signs, 
generally  involving  both  lungs  posteriorly.  Very  often  pneumonia  is 
not  suspected  during  life,  the  constitutioual  symptoms  being  sufficiently 
explained  by  the  intestinal  lesions,  although  the  autopsy  discloses  the  fact 
that  death  was  duo  to  pneumonia, 

Complioatioiu.— Those  relating  to  the  lungs  have  been  described  with 
the  lesions.  Pleurisy  will  be  separately  considered.  Emphysema  can 
rarely,  and  abscess  and  gangrene  never,  be  recognised  by  tho  physical 
signs. 

Pnrulent  meningitis  may  complicate  acute  broncho-pneumonia.  It 
was  met  with  twice  in  one  hundred  and  seventy  autopsies.  It  is  in  all 
respects  similar  to  that  occurring  with  lobar  pneumonia.  Meningeal 
haemorrhage  was  seen  only  once,  and  was  the  cause  of  death  in  a  patient 
eleven  months  old,  who  a  few  days  before  was  seized  with  convulsions,  fol- 
lowed by  a  gradually  increasing  stupor,  which  continued  until  death. 
The  hemorrhage  covered  the  entire  convexity  of  tho  brain.  Endocar- 
ditis is  extremely  rare ;  it  was  not  observed  in  any  of  my  cases.     Acute 
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pericarditis  wua  seeu  but  twice,  in  both  cases  complicating  pneumonia  of 
the  left  side.  Complications  referable  to  the  digestive  tract  are  quito 
common.  Herpetic  stomatitis  is  frequent,  and  occasionally  the  ulccnitiTe 
variety  is  seen.  Thrush  often  occurs  in  the  protracted  cases  among 
very  young  infants.  Gastro-enteritis  is  not  very  common,  considering 
the  frequency  of  vomiting  and  diarrha?a,  those  depending  uRually  upon 
functional  derangement.  In  only  three  of  my  cases  was  there  nephritis. 
In  all  it  was  of  the  acute  exudative  variety,  and  in  only  cue  caae  was  it 
severe  enough  to  affect  the  prognosis. 

Old  lesions  of  tuberculosis^^heesy  nodules  Ln  the  Inngs  and  some- 
times in  the  pleura — are  not  infrequently  met  with  in  patients  dying  of 
acute  pneumonia  of  a  non-tuberculous  character. 

Diagnotift. — An  acute  onset  with  continuous  high  fever,  rapid  respira- 
tion, and  cough,  should  always  lead  one  to  suspect  pneumonia.  When 
to  these  symptoms  are  added  prostration  and  cyanosis,  the  diagnosis  of 
pneumonia  is  almost  certain.  Cases  of  the  acute  congestive  type  are 
the  ones  most  frequently  unrecognised,  and  in  many  of  these  cases  a  posi- 
tive diagnosis  is  impossible  during  life.  Many  atypical  cases  of  pneumo- 
nia are  seen,  particularly  in  young  infants.  An  unusual  temperature 
course  is  perhaps  the  symptom  most  likely  to  lead  to  a  mistake.  While 
this,  as  a  rule,  is  high  and  remittent,  it  is  sometimes  not  so,  and  may  be 
but  little  above  normal.  Rapid  respiration  is  almost  always  present.,  but 
cough  may  be  very  slight,  especialiy  in  infants.  In  very  young  infants, 
the  diagnosis  often  rests  upon  the  prostration,  cyanosis,  and  rapid  respi- 
ration, the  other  acute  inflammatory  symptoms  being  absent.  Only  the 
physical  signs  of  the  disease  can  positively  settle  the  question  of  diagnosis. 

When  pneumonia  follows  bronchitis  of  the  large  tubes,  whether  the 
bronchitis  is  primary  or  complicates  one  of  the  infectious  diseases,  the 
extension  of  the  disease  to  the  lungs  is  usually  marked  by  three  symptoms 
— a  steadily  rising  temperature,  more  frequent  respiration,  and  increasing 
prostration.  It  may  be  twelve  or  twenty-four  hours  before  the  change  ia 
indicated  by  the  physical  signs. 

The  diagnosis  of  broncho-pneumonia  from  congenital  atelectasis  has 
to  be  considered  only  during  the  first  three  or  four  months  of  life,  it  being 
rart^  for  atelectasis  to  give  symptoms  after  this  tinio.  In  early  infnncy  the 
danger  of  confusing  the  two  is  iucreasied  by  the  fact  that  atelectasis  and 
bronclio-pnoumonia  may  Im?  n-st-ociatod.  If  tlie  infant  has  been  litrong  and 
w»dl  for  the  first  two  montlis,  congenitnl  ateUK'tasis  vnn  l>c  excluded.  It  is 
likely  to  be  found  in  delicate  infants,  where  there  is  a  history  of  ditliculty 
in  resuscitation  at  birth  and  feeble  cr)'  during  the  early  days  of  life.  The 
temperature  is  low,  often  subnormal,  the  cyanosis  ia  out  of  pro|>ortion  to 
the  other  symptoms,  and  the  physical  signs  are  doubtful  or  absent. 

At  the  outset,  pneumonia  can  not  be  positively  diagnosticated  from 
severe  bronchitis.    Such  a  broncliitis  often  begins  with  severe  pulmonary 
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S3rmpt;oinB  and  a  toraperahire  of  103"  ar  104°  F, ;  but  this  high  tompern- 
ture  is  of  short  duration,  usually  falling  after  twenty-four  or  forty-eight 
hours  to  100°  or  101°  F.  The  prostration  is  much  luss^  and  all  the  syiup- 
toms,  possibly  excepting  the  cough,  loss  Bcvore.  The  only  physical  signs 
are  coarse  r&les,  which  are  heard  throughout  tlie  chest. 

The  same  rules  apply  to  bronchitis  of  the  smallor  tubes.  The  rdles  are 
heard  both  in  front  and  behind,  ami  UHually  over  both  Bides.  If  with  such 
rdles  the  toTnperature  continues  to  rise  for  tliree  days  in  succession  above 
103°  F.,  it  may  be  assumed  that  pneumonia  is  present,  provided  there 
is  no  other  disease  which  might  explain  the  temperature.  If,  instead 
of  being  generalized,  the  signs  of  bronchitis  are  limited  to  a  single  lung, 
or  to  one  lung  posteriorly,  the  existence  of  broncho-pneutnonia  may  be 
regarded  as  certain.  Localized  bronchitis,  then,  is  always  to  bo  inter- 
prete<l  as  bronoho-pneumonia,  provided  tuberculosis  can  be  excluded.  In 
doubtful  cases  the  r-hances  largely  favour  broncho-pneumonia  rather  than 
bronchitis.  Attention  is  again  culled  to  the  fact  already  mentioned, 
that  there  are  a  large  number  of  cases  of  pneumonia  without  signs  of 
consolidation. 

The  differential  diagnosis  of  broncho-  from  'obar  pneumonia  will  be 
considered  in  connection  with  the  latter  disease.  On  account  of  the  remit- 
tent temperature,  broncho-pneumonia  may  bo  confounded  with  malarial 
fever;  if  with  tlie  laLter  there  is  some  bronchitis,  or  if  accompanying  the 
onset  of  a  severe  malarial  paroxysm  there  is  pulmonary  congestion — two  not 
infrequent  combiuations^the  diMculties  are  increased.  A  positive  diag- 
nosis is  often  impossible  except  by  careful  observations  of  the  temperature 
for  one  or  two  days.  The  points  of  differentiation  are,  that  the  tempera- 
ture of  pneumonia,  though  often  remittent,  is  very  rarely  intermittent,  and 
that  it  is  not  affected  by  quinine.  lu  addition,  the  characteristic  features 
of  malaria — enlargement  of  the  spleen,  the  Plasmodium  in  the  blood,  and 
a  history  of  exi>osure — must,  of  course,  be  taken  into  account. 

Both  the  acute  and  the  persistent  forms  of  simple  broncho -pneumonia 
may  bo  confounded  with  the  tuberculous  form ;  the  points  of  distinction 
are  considered  in  the  chapter  on  Tuberculosis. 

Prognosis. — Broncho-pneumonia  is  always  a  serious  disease,  and  in  an 
infant  dangerous  to  life.  The  prognosis  depends  u[>on  the  age,  surround- 
ings, and  previous  condition  of  the  patient,  upon  the  nature  of  the  in- 
fection, whether  the  disease  is  primary  or  secondary,  and,  if  the  latter, 
upon  the  character  of  the  primary  disease.  In  private  practice  the  mor- 
tality from  broncho-pneumonia  is  from  10  to  20  per  cent,  depending  upon 
the  conditions  mentioned.  One  whose  knowledge  of  broncho-pneumonia 
is  derived  from  observations  in  private  practice  can,  however,  form  but 
little  idea  of  the  frequency  and  severity  of  this  disease  in  hospitals  and 
asylums  for  infants  and  young  children,  particularly  when  it  occurs  with 
epidemics  of  measles,  diphtheria,  and  pertussis.    The  statistics  in  the  fol* 
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lowing  table  are  taken  from  the  recorda  of  two  ineLitutiouB  with  which  I 
am  connectud,  and  fairly  represent  the  results  socn  in  such  places  iu  chil- 
dren under  three  years : 


FOEMS  OF  PNKVUOKU. 

CasM. 

DeaUia. 

roortAUCy. 

Prirnary  bronchn-pneuinouia 

194 
89 
69 

6e 

7 

96 

19 

66 

54 

7 

47 

18 

1 

2 

2 

49*4 

Following;  bioiiehitis  uf  the  large  tubes 

Sccuiidurs'  Lu  meiislL'S 

65-a 

G2fl 

**          "  pertU5»is 

81-8 

"          "  scArlet  fever 

100-0 

"          "  dipbtberia. 

47 

19 

6 

2 

lOO'O 

"  ileo-e^iitis 

"          "  opidernh*  influenza 

94-7 

16«t 

"           *•  varicella 

lOQO 

"          '*  erysipelas 

2 

100*0 

Totals 

4U1 

aoa 

05-5 

The  mortality  varies  dircetly  with  the  age  of  the  patient,  being  the 
highest  during  the  first  year,  and  diminishing  steadily  thereafter,  as  shown 
by  tlie  following  table  giving  the  result  in  three  hundred  and  forty-five 


eases: 


Aoa 

Cmam. 

iQoruUlty. 

During  the  first  vear 

ao8 

102 

as 

6 

s 

00 

"        *'    sooonU  vcur 

55 

"         *•    llurd  veur 

33 

"        "    fourth' year 

10 

"        "   fifth  year 

In  this  table  are  included  no  cases  secondary  to  measles,  scarlet  fever, 
or  diphtheria. 

Probably  the  b^st  of  all  guides  to  the  nature  and  vinileuco  of  the  in- 
fection is  the  temperature.  An  excessively  high  temperature  indicates  a 
virulent  type  of  infection.  Some  idea  of  this  may  be  gained  from  these 
figures,  giving  the  highest  temperature  and  the  mortality  in  two  hundred 
and  thirty-one  eases,  not  including  cases  with  measles  or  diphtheria: 


HiaasR  TmraRA-rvKB. 

Cmm. 

Dwtlui. 

PeraBDtace 

mortality. 

10<r'  F.  or  over 

55 
04 
58 
82 
7 

47 

56 

36 

18 

6 

85-5 

105"  or  105-5^ 

60*0 

104"  or  104-5' 

49-0 

102'  to  103-5' 

00-0 

99-5' to  101-5' 

71-0 

The  high  mortality  of  the  cases  with  unusually  low  temperature  is  due 
to  the  fact  that  they  nearly  always  were  seen  in  infanta  with  very  feeble 
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vitality.  Cast's  with  a  shMuIily  fiigh  ti'iniKTaliirt' — lii'tw(.M'n  102  5°  uud 
104°  F. — iisiirtlly  do  k'ttor  thjui  tlnxse  with  wide  llucluatioiis,  siu'li  us  KH)"* 
to  105*5°  F.  The  probable  explanation  of  this  is,  that  the  former  arc 
due  to  the  pneuinucoceus,  while  the  latter  are  apt  to  be  cases  of  mixed 
infection,  or  d\ie  to  the  strnptococt'us.  As  a  niUu  tin;  danger  from  LIil'  dis- 
ease increases  steadily  with  every  degree  of  temperature  above  UM  '5°  F. 
An  im[)ortant  factor  in  tlie  prognosis  is  the  previous  condition  of  the 
patient.  The  association  with  riekeLs  is  unfavourable,  hotii  on  account  of 
tlie  feeble  muscuhirprtwer  of  these  children  tind  their  thoracic  flcfonnities. 
Any  condition  which  Lliininishes  the  general  vitality  increases  the  danger 
from  bronclm-pneumonia.  As  a  rule,  second  attacks  are  more  serious 
than  the  primary  ones,  especially  if  tlv^  interval  Ix^twccn  them  is  short. 

In  making  the  prognosis  in  any  given  ease,  the  symptums  to  be  con- 
sidered are  the  height  and  course  of  the  temperature,  the  presence  or 
al)sence  of  nervous  symptoms,  the  eonrlition  of  the  organs  o(  digitstion, 
the  pres<:*nce  of  cyanosis  and  tlie  extent  of  tfie  disease  as  shown  by  the 
physical  signs. 

Nervous  sym^ttoms  early  in  the  disease  do  not  atfect  the  prognosis. 
Three  cases  in  which  convulsions  occurred  at  the  onset  recovered,  but 
of  thirty-seven  cases  in  which  convulsions  occurred  at  a  late  period  during 
the  course  of  the  disease,  all  but  one  proved  fatal. 

So  long  aa  the  food  is  well  taken  and  retained  and  the  stools  show 
that  it  is  being  aseimilnted,  no  case  is  hopeless,  no  matter  how  severe  the 
other  symptoms  may  l)e;  but  the  existence  of  vomiting,  diarrhcea,  or 
severe  indigestion  makes  the  issue  doubtful,  even  though  the  other  symp- 
toms are  very  favourable.  These  conditions  are  es[>ecially  important  in 
protracted  cases,  where  death  is  usually  due  to  slow  asthenia. 

Treatment. — The  most  important  part  of  prophylaxis  is  to  give  careful 
and  early  attention  to  every  attack  of  bronchitis  in  an  infant,  for  every 
such  attack  should  be  regarded  as  a  possible  precursor  of  pneumonia.  It 
is  striking  that  one  sees  broncho-pneumonia  so  seldom  in  private  practice 
among  the  better  classes,  even  though  bronchitis  is  very  frequent;  while 
among  hospital  and  dispensary  {miienta,  where  bronchitis  is  very  often 
neglected,  broncho-pneumonia  is  constantly  seen.  The  question  of  isolat- 
ing oases  of  pneumonia  is  one  which  is  Lately  becoming  more  and  more 
important  While  it  may  not  often  be  the  case  that  primary  pneumonia 
is  due  to  contagion,  there  seenu  to  be  little  doubt  that  this  is  at  times  tme 
of  the  pneumonia  secondary  to  measles  and  diphtherui.  Twice  in  one  insti- 
tution have  I  seen  regular  epidemics  of  broncho-pneumonia  (X*cur  vltb 
outbreaks  of  measles — in  some  of  the  wards  nearly  evory  case  of  measles 
developing  pneumonia.  In  another  institution,  during  one  entire  season 
(18d^'89),  almost  every  case  of  diphtheria  transferred  to  a  certain  isola- 
tion pavilion  developed  pneumonia,  and  died  from  ttiat  complication. 
Cases  of  measles  and  diphtheria  which  are  complicat«<l  by  pnenmooia 
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■boold,  if  pOHiblcv  be  earefolly  iwUted  from  ocberv,  vad  wanU  in  vhich 
tb^  we  treated  flkould  be  tiioroaghly  disinfecCed  before  tbej  ue  need 
for  simple  catoL 

The  hygienic  tiestment  of  poeainooia  is  important,  and  neaallj  it 
rceeireK  too  little  attention.  The  child  sboold  be  kept  in  a  large,  well- 
ventilated  room,  preferahlv  one  with  an  open  fire;  if  possible,  be  sboald 
t«  cban^iod  from  one  room  to  another  two  or  three  times  a  dar,  to  allov 
(liornu^h  airing.  Nothing  is  more  important  for  an  infant  »i€k  with 
aitiir  piihnoimrv  *li!*«i!io  than  ph-nty  of  pure  air.  OMer  t^hildroi  sbonld 
Ire  k(*pt  in  Ik^I,  Infants  for  a  con>ii]erable  part  of  the  time  may  be  held 
in  the  nnrse's  anns.  A  frequent  ehan^  of  position  in  all  casea  is  eaeea- 
tial ;  no  child  should  be  allowed  to  lie  for  hour^  directly  on  the  back. 
The  general  rules  previooiily  laid  down  for  feeding  all  sick  children 
ultnuld  lie  follower}  here.  As  a  rulCi  neither  stimulants  nor  medicine 
Mhotild  be  a/l ministered  in  the  fnod. 

The  name  local  treatment  may  be  employed  as  in  cases  of  brondiitis. 
Counter-irritation,  l»cst  by  means  of  the  mustard  jwste,  may  be  em- 
ployed from  three  to  six  times  daily.  It  is  of  the  greatest  value  in  the 
early  Maga  of  acute  pulmonary  congestion,  and  during  attacks  of  canliac 
or  respiratory  failure.  The  oiled-silk  jacket  may  Ik?  applied  with  advan- 
tage in  ca**e3  with  low  temperature,  but  should  not  be  used  when  the 
temperaturo  is  high,  as  it  seriously  interferes  with  the  means  employed 
for  its  reduction.     Poultices  should  not  l>e  used  at  all. 

Emriicn. — Wiiat  wan  Haid  of  cx|>octorant  mixtures  and  emetics  in  the 
treatment  of  bronchitis  applies  here  with  even  greater  force. 

SHmnlnni/i. — Alcnholie  stimulants  are  needed  in  all  secondary  cnses, 
and  in  a  large  proportion  of  tho^c  which  are  primary.  No  doubt  they 
havo  treen  greatly  abused,  and,  when  pushed  in  the  early  stage,  often  do 
much  harm ;  but  in  most  of  the  s<*ven»  cases  th*'y  are  indispensalile.  They 
are  umially  neodi»tl  from  the  outset  when  the  pneumonia  id  secondary 
to  meanles.  drphtlieria,  scarlet  fever,  or  other  infectious  diseasea.  They 
are  enllwl  for  whfn  the  pulse  \h  weak.  cnmpn»ssihle.  rapid,  and  irregular. 
Whisky  or  brandy  is  usually  to  bo  prefrrrcHJ,  although  the  taste  of  the 
patient  often  has  to  be  consulted,  and  when  these  are  refused,  some  wines, 
like  sherry  or  tokay,  may  ho  readily  taken.  (For  methods  of  adminis- 
tration s*?e  page  51.)  The  dof*e  is  to  be  regulated  by  the  condition  of  the 
patient.  From  one-half  to  one  oujice  daily  may  l>e  given  to  an  infant  of 
one  year.  It  is  rarely  advisable  to  go  al>ove  this  quantity  except  for  a 
few  hours  at  a  time  at  critical  pcri««]3.  Stimulants  are  most  needed  when 
the  tenijK^rnture  is  low.  or  falls  suddenly,  as  at  the  crisis  of  the  disease. 
When  (he  leuii>erature  is  high,  smaller  amounts  are  giMierally  required. 

In  many  cawes  ntr>'chnine  ia  even  more  valuable  than  alcohol.  Usu- 
ally they  should  be  combined,  as  the  indications  are  the  same.  When 
the  dose  is  to  l>e  repeated  every  throe  hours,  y^  of  a  grain  is  as  much  as 
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it  18  wise  to  give  to  an  infant  a  year  o]^}.  Tins  may  bt*  kopt  up  for  days, 
and  for  a  shorter  time  liir;;t'r  dnst's  iimy  Ik*  tjiven,  the  effect  alwayn  iK'iiig 
carefully  watched.  For  older  children  digitalis  may  be  used,  but  I  have 
rarely  seen  much  benefit  from  it  in  infants.  In  attacks  of  heart  failure 
associated  wilh  [juhiionary  congestion,  nilroglyeenu  should  be  given,  to 
a  child  of  one  y*^ar  gr.  -^  every  hour. 

Respiratory  stiniulants  are  needed  in  mo-st  eases,  even  more  than  are 
cardiac  stiniiilants,  but  we  have  none  which  can  be  wholly  depended  upon. 
For  a  short  linu*,  atropine  gr.  j^,  oaffcin  gr.  J,  or  strychnine  gr.  gio* 
may  sustain  a  child  with  sudden  failure  of  respiration,  but  in  the  slow 
respiratory  failure  that  results  from  exhaustion  their  eifect  is  but  tem- 
jtorary,  Tlie  doses  mentioned  are  fr>r  an  infant  of  (ine  year.  Tlie  drugs 
may  be  used  successively  or  together;  for  immediate  effect  tliey  should 
be  given  hypodermically.  Oxygen  may  be  classed  with  the  respiratory 
stimulants.  U  may  !h»  given  continuously,  hut  always  mixed  with  afiuos- 
pheric  air  To  the  rubl>er  tiiln?  coming  from  the  cylinder  a  glass  funnel 
may  be  attached  and  hold  one  inch  from  the  child's  face.  Gentle  friction 
of  the  chest  wall,  without  disturbing  the  patient,  is  sometimes  useful  in 
stimulating  the  respiratory  muscles,  especially  in  protracted  cases. 

Antipijrrtics, — It  must  be  remenilK'rcd  that  the  normal  range  of  tem- 
perature in  bnmcho-pneumonia  is  from  101°  to  104  "5°  F.  This  tempera- 
ture is  not  in  itself  exluaistiiig,  and  the  chances  of  recover}'  arc  not,  I 
think,  improved  by  systematic  efforts  at  reducing  it  so  long  as  it  re- 
mains within  titeso  limits.  Too  much  can  not  be  said  in  condemnation 
of  the  practice  of  giving  sueh  drugs  as  phenacetine  and  other  coal-tar 
products  in  full  doses  for  the  r*'dnetion  of  temperature.  In  small  doses 
tliey  are  often  useful  to  allay  nervous  irritability,  restlessness,  and  pro- 
mole  Bleep.  Quinine  can  not  be  considered  an  antipyretic  in  pneumonia 
ex<*ept  in  rases  eomf>licate<I  by  malaria.  Otherwise  it  does  little  if  any 
good,  and  often  great  harm,  by  dii^turbing  the  stomach. 

Antipyretic  measures  are  indicated  in  cases  of  hyperpjrexia,  which 
we  may  define  as  M\b°  F.  or  over,  or  when  extreme  nervous  symptoms 
exist,  even  though  the  thorniometer  may  not  register  the  degree  men- 
tioned. Under  these  circumstances,  the  most  certain,  the  most  within 
our  control,  and  hence  the  safest  antip>Tetic,  is  cold.  It  may  be  usetl  b}*- 
the  evaporation  bath,  the  cold  pack  (pages  49,  50),  sponging,  cold  com- 
presses, or  an  ice-bag  applied  to  the  chest. 

The  most  convenient  and  cllicient  methods  of  using  cold  are  the  hath 
and  the  cold  pack — the  bath  for  infants,  and  the  pack  for  older  children. 
Tlie  prriplieral  circulation  should  be  closely  watcheil,  and  maiutaini.*<l  l»y 
friction  of  the  Inxly  during  the  bath,  and  the  application  of  heat  to  the  ex- 
tremities immediately  after  it.  In  most  cases  the  bath  should  bo  preceded 
by  stimulants.  The  efftvts  are  often  very  striking;  when  there  have  l)een 
a  flushed  face,  hot  dry  skin,  extreme  restlessness,  and  muscular  twitch- 
ings,  all  these  Bymptoma  may  subside  rapidly  and  a  quiet  sleep  follow. 
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The  biilh  slioultl  lie  repeatod  as  soon  na  ihvsv  symplom.s  n.'turu,  whether 
the  thermoinotor  has  risen  to  its  former  height  or  not.  Not  all  children 
bt^ar  cokl  wvU,  and  in  its  uav  and  fr(K(uenty  of  ro[H*tition  one  must  be 
guided  by  iU  effect  upon  the  child's  gencrnl  condition  as  well  tts  uix»n  the 
temperature.  When  with  hyperpyrcjua  we  have  general  cyanosis,  cold 
Burfaee,  feeble  pulse,  shallow  respiration,  and  stupor,  cold  is  contraindi- 
ented  and  a  hot  mustard  bath  should  he  used. 

Inhalatiott^. — These  arc  of  more  value  in  relieving  cough  and  in  pro- 
motini^r  brunehinl  secretion  than  any  other  means  we  possess.  The  same 
sultstances  nn*  to  be  used,  and  in  the  same  way  as  mentioned  in  the  arti- 
cle on  Bronchitis, 

The  nervous  syinptovis,  restlessness,  loss  of  sleep,  etc.,  arc  often  best 
controlled  by  cold  or  tepid  sjionging;  in  other  eases  by  email  doses  of 
]>lu'naeetine — i.  e.,  one  grain  every  throe  hours  to  a  child  of  six  months. 
Upiiim  is  to  be  avoided  unless  there  is  severe  pain,  which  is  very  rare; 
on  when  the  ineefisant  cough  is  not  relieved  by  inhalations.  Codeine  mny 
be  givtn  in  doses  of  gr.  /g,  or  heroin  gr.  yj^,  every  three  or  four  hours 
to  a  child  of  one  year. 

Sudden  aiiacka  of  general  collapse  with  cyanosis  are  frequent  in  se- 
vere eases  of  broncho-pneumonia.  They  may  come  on  at  any  period  in 
the  disease.  When  occurring  in  tliu  early  stage,  if  promptly  and  energet- 
ically treated,  recovery  may  take  place,  hut  when  they  come  on  in  the  late 
stages  they  are  usually  fatal.  They  may  Im?  due  io  acute  congestion  or 
tedema  of  the  lung  not  previously  involvcil.  The  most  eilicieut  treatment 
is  to  put  the  chiltl  into  a  hot  mustard  bath  (page  56),  to  nse  strychnine 
and  nitro^zlycerinc  hvpodennieally,  and  to  give  oxygen  continuously.  For 
a  Tl'W  liours  ali'ohnl  slendd  be  given  freely.  A  valuable  remedy  for  imme- 
diate effect  is  adrenalin ;  froin  one  to  three  minims  of  the  1-1,000  solu- 
tion may  bo  used  lufwderniicidly.  It  should  be  injected  deep  into  the 
muscles. 

Treatment  of  protracted  cases, — When  the  fever  continues  for  five 
or  six  weeks,  with  no  disj>osition  on  the  part  of  the  disease  to  subside, 
about  all  that  can  l>e  done  is  to  eontinm*  the  sustaining  treatnnent  adoptwl 
in  the  earlier  part  of  the  disease — careful  feeding,  judicious  stimulation, 
and  [)roper  hygienic  meaas.  Many  of  tliese  cases  will  recover  if  the  pa- 
tient's strength  holds  out;  hut,  unfortunately,  in  the  majority  the  con- 
tinuance of  the  pneumonic  pr^R-ess  is  in  itself  evidence  of  the  weakene*! 
vitality  of  the  patient,  and,  though  he  may  live  a  long  time,  most  such 
attacks  ultimately  prove  fatal. 

When  the  fever  has  disappeared,  and  there  is  only  a  persistence  of 
the  physical  signs  and  tlie  general  cachexia,  the  cases  are  more  hopeful. 
Here,  a  change*  of  air  is  more  important  than  all  other  means  of  treat- 
ment. If  in  tbe  winter  or  spring  ihe  child  can  be  rein<»vwl  to  a  warm,  ilry 
climate  where  he  can  be  kept  in  the  o|>eu  air,  or  if,  in  the  summer,  he  can 
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taken  to  the  mountains,  immediate  improvement  is  often  seen,  fol- 
lowed by  rapid  recovery.  This  experience  we  see  repeated  every  year 
with  hospital  patients  when  thoy  ari?  transforrod  from  tho  city  to  the 
country  in  May  or  June.  With  tho  chjuige  of  air  a  general  tnnit*  plan  of 
treatment  should  he  followed,  cod-liver  oil,  arsenic,  iron,  and  quinine 
being  used,  according  to  the  imlicationa  in  each  particular  case. 

One  should  never  declare  one  of  these  cases  of  i)rotracled  pneumonia 
to  be  hopeless,  nor  should  he  be  too  ready  to  assume  Umt  tuberculosis 
is  present  because  the  child  is  wasted  and  antemic,  and  the  physical  signs 
have  persisted.  In  private  practice  the  cases  of  simple  prolractcd  pneu- 
monia outnumber  the  tuberculous  ones,  three  to  one. 

Summary. — In  the  treatment  of  broncho-pneumonia  it  should  be 
borne  in  mind  that,  while  very  little  can  be  done  for  the  disease,  very 
much  can  be  done  for  the  patient.  The  hygienic  measures  generally 
grouped  under  the  term  **  careful  nursing  "  are  of  great  importance,  and 
many  of  the  mild  cases  need  no  other  treatment.  One  should  watch  the 
digestive  organs  closely,  keep  the  bowels  freely  open,  and  not  allow  the 
abdomen  to  become  distended  with  gas,  since  this  often  seriously  inter- 
feres with  the  action  of  the  diaphragm.  In  severe  cases,  the  patient 
may  be  in  great  danger  in  the  early  stage  from  two  cau.«es:  first,  from 
the  intensity  of  the  general  infection,  which  is  best  comhatted  by  the 
use  of  alcohol  and  strychnia;  and,  secondly^  from  the  mechanical  embar- 
rassment of  the  heart  and  respiration,  in  consequence  of  the  sudden  inter- 
ference with  the  function  of  the  lung.%  partly  from  inf!ammation,  but 
chiefly  frora  congestion;  this  is  best  relieved  by  counter-irritation  to  the 
cheet  and  heat  to  the  extremities.  During  the  later  stage  the  principal 
danger  is  from  exhaustion;  this  forbids  the  use  of  all  depressing  meas- 
ures, and  necessitates  the  most  careful  attention  to  the  nutrition  of 
the  patient  throughout  the  disease.  All  unnecessary  medication  is  to  be 
avoided,  particularly  the  use  of  expectorant  mixtures,  on  account  of  the 
disturbance  of  the  stomach.  Opium  is  to  be  used  ver>'  sparingly,  and  in 
most  cases  it  should  be  withheld  altogether.  The  cough  is  best  relieved 
by  inhalations  of  creosote,  and  the  nervous  symptoms  by  phenacetine  or 
baths.  For  local  use^  poullicos  should  1m?  discarded  and  the  oiled-silk 
jacket  usci!  only  when  the  lemi>erature  is  not  high.  Counter-irritation  by 
mustard  should  be  continued  throughout  the  attack,  when  there  is  much 
bronchitis.  When*  antipyretics  are  required,  cold  is  safer  and  more  effi- 
cient than  the  use  of  drugs.  Of  the  cardiac  stimulants,  alcohol  and 
strychnia  are  most  to  be  depended  upon.  Care  should  Im;  taken  in  all 
cases  to  maintain  a  good  })eripheral  circulation.  In  sudden  general  col- 
lapse, the  most  valuable  measures  are  hot  mustard  baths,  strychnia  or 
adrenalin  hvpodcrmically,  alcohol  freely  by  the  month,  and  the  inhalation 
of  oxygen.  In  protracted  cases,  and  in  those  with  delayed  resolution, 
change  of  air  is  more  important  than  all  other  means  combined. 
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^^^^^                                                 LOBAR   PXKUMOKTA.                                                      ^J 

^^^^^^B        STnonyms:  Fibrinous  pneumonia,  croapoas  pneumonia,  pneumonic  fever.            ^^B 

^^^^v            With  our  present  knowledge,  lobar  pneumonia  may  be  best  defined  as          1 
^^H            an  infectiouB  dibeaee,  caused  by  the  micrococcus  lanceolatus  (pneumo-          1 
^^H             coccus)  and  accompanied  by  a  local  lesion  in  the  lun^s.     While  in  most           1 
^^H            eased  the  general  symptoms  correspond  with  the  extent  and  severity  of    ^^H 
^H            the  local  lesion,  they  may  be  out  of  all  proportion  to  each  other.                ^H 
^H                  Etiology. — -4^fl.— Lobar  pneumonia  may  occur  at  any  age.      I  have 
^^m            recently  seen  a  case  in  an  infant  of  three  months  which  followed  the  typi- 
^H           caI  conrse.     It  may  be  seen  even  in  the  newly  born,  but  it  is  not  until 
^H           after  the  second  year  that  it  begins  to  be  frequent.     After  the  third  year 
^^M           nearly  all  the  cases  of  primary  pneumonia  are  of  this  variety.* 
^H                 Of  160  personal  cases,  and  340  collected  from  various  sources,  the  ages 
^^H           were  as  follows  : 

^H 

Caaea. 

Perceot.                     ■ 

^^^B              During  the  first  year 

76 
809 
104 

11 

^^H             From  the  scconil  to  tlio  sixth  year 

^^^L                 **       **    twrtirth  fir  th^  ffrnrt'pnnth  yi*nr 

^^^^H                  rp»f.l. 

500 

100                       ■ 

^^m                  The  greatest  susceptibility  appears  to  be  from  the  second  to  the  sixth          1 
^H           year,  and  during  this  period  it  is  most  frequent  from  the  third  to  the  fifth          1 
^1                                                                                                                                               I 
^H                 S^x. — Of  my  own  cases^  60  per  cent  were  males,  and  the  same  pro-         ■ 
^H            portion  was  noted  in  544  collected  cases.     This  predominance  of  males         1 
^H            has  been  everywhere  observed,  but  is  as  yet  nnezplained.                                ^^1 
^^M                  Season. — In  my  series  of  coses,  the  seasons  were  divided  as  follows  :        ^^H 

OaMS. 

Pep  ceat. 

^^^B              in  the  three  winter  months 

48 

63 

6 

20 

85 
46 

4 
16 

^^H 

^^^H                                   '-Miiiiini'r                    III! 

^^H                                                          «tirni».n 

^^^                     Totals 

186 

100 

*  For  the  relative  frequency  of  broncho-  and  lobar  pneumonia  during  infancy,  see            1 
the  table  in  the  introductory  chapter  on  pueuuionia.                                                                     1 
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Lobar  pneumonia,  in  children  therefore,  as  in  adults,  occurs  most  fre- 
qiiently  during  the  spring  months.  April  shows  the  largest  number  of 
any  single  month. 

Previous  condition. — In  my  hospital  cases,  82  per  cent  of  the  children 
were  previously  in  good  condition,  and  only  18  per  cent  were  delicate, 
rachitic,  or  syphilitic.  This  observation  has  been  borne  out  by  my  ex- 
perience in  private  practice — vi/.,  that  an  a  rule  lobar  pneumonia  affects 
children  who  were  previously  healthy. 

Previous  disefise. — Previous  attacks  of  pneumonia  are  observed  in  bat 
a  small  jtroportioti  of  crises.  It  was  noted  ou)y  live  times  in  160  cases. 
In  the  vast  majority  of  cases  lobar  pneumonia  is  a  primary  disease, 
although  it  occasionally  occurs  as  a  complication  of  pertussis,  measles, 
typhoid  or  Hcarlet  f«ver,  and  even  diphtheria — cbietiy,  however,  in  chil- 
dren over  three  years  old. 

Epidemics  of  lobar  pneumonia  I  have  never  witnessed,  although 
on  several  occasions  I  have  seen  two  children  in  a  family  attacked  either 
simultaneously  or  in  rapid  succession.  Exhaustion,  fatigue,  and  eiposure 
are  to  be  ranked  as  associated  exciting  causes. 

In  addition  to  other  causes,  there  is  required  for  the  production  of  the 
diseiisG  tbe  preaenco  and  growth  of  the  pneumococcus. 

Leiioxu. —  The  seat  of  the  disease. — lu  950  cases  in  children  under 
fourteen  years,  this  was  as  follows: 


Skat  or  Disbke. 


Riffht  lung,  upper  lobe  only. . . . 

"         "      mi(Mle  "      "     

"         "      lower     "      "     

"        "     more  than  one  lobe 


Totals,  right  lung 


Left  lung,  uppor  lolw  only 

"        "     lower     "      •*    

"        "     morv  th&n  one  lobe. 


Totals,  left  lung. 


Both  lungs,  upper  lobes. 
^  lower  *'  . 
'      elsewhere... 


Totals,  both  lungs. 


Personkl 
casvM. 

Collected 
caaM. 

80 

8 

26 

18 

187 

4 

142 

04 

86 

847 

S5 

4» 
0 

68 

214 

20 

83 

811 

9 

IS 

88 
60 

18 

111 

Touk. 


483 


894 


123 


L: 

^^P  The  right  lung  was  thus  affected  in  45*5  percent;  the  left  lung  in 

^^^  4r6  per  cent;  both  lungs  in  13  per  cent     In  the  order  of  frequency,  the 

■  disease  involves,  first,  the  left  base ;  second,  the  right  apex ;  third,  the 

I  nght  base;  fourth,  the  left  apex.    The  disease  affects,  as  a  rule,  a  single 

I  lobe,  and  oftt'n  only  a  circumscribed  portion  of  a  lobe,  stopping  sh&rplj 

^^  ftt  the  interlobar  fissure. 
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Lobar  pneumonia  among  children  is  so  imrelv  fatal  that  the  oppor- 
tunities for  a  study  of  the  peculiarities  of  the  lesion  haye  been  Bomewhat 
limited.  I  have  myself  made  eleven  autopsies,  and  have  among  my  hos- 
pital records  reports  of  nine  others,  making  twenty  cases  in  all.  The 
anatomical  changes  resemble  those  seen  in  the  adult  lung.  There  is  an 
exudation  into  the  alveoli  and  smaller  bronchi  of  fibrin,  serum,  leucocytes^ 
and  red  blood-cells  (Fig.  87).  There  is  usually  in  addition  an  in- 
flammation of  the  mucous  membrane  of  the  larger  bronchi  and  of  the 
pleura.  The  frequency  and  severity  of  the  pleurisy  is  a  peculiarity  of  the 
lesion  in  children. 

In  the  first  stage,  that  of  congestion,  the  portion  of  lung  involved  is 
dark*coloured,  heavy,  and  cedematous,  and  shows  under  the  microscope  a 
serous  and  cellular  exudation  into  the  air  vesicles,  with  swelling  of  the 
epithelial  cells  lining  the  alveoli. 

In  the  second  stage,  that  of  red  hepaittation^  there  is  nsnally  some  ex- 
ndation  upon  the  pulmonary  pleura,  generally  a  thin  layer  of  fibrin,  giving 
it  a  dull,  granular  look.  The  lung  itself  is  of  a  uniform  dark-red  colour. 
It  is  solid,  and  cuts  like  liver.  It  looks  as  if  it  had  been  inflated  to  its 
utmost  extent  and  then  injected  with  a  material  which  had  solidified.  The 
consolidated  area  is  sharply  defined.  Under  the  microscope  the  air  vesi*. 
des  are  seen  to  be  distended  with  an  exudation  which  is  chiefly  flbrin,^ 
but  with  some  leucocytes,  red  blood-cells,  and  desquamated  epithelial  cells. 
The  cells  are  cliiefly  leucocytes,  and  are  usually  more  abundant  than  in 
the  pneumonia  of  adults. 

In  the  third  stage,  that  of  gray  hepatizationf  the  lung  is  more  moist» 
and  tlu'  inflnnunntory  products  arc  partlydecolourizcd.  This  change  takes 
place  irregularly  throughout  the  lung,  giving  it  a  mottled  appearance. 

The  fourth  stage,  that  of  resolution,  follows  gray  hepatization,  and 
consists  in  the  degeneration  and  liquefaction  of  the  products  of  infiam- 
mntinn,  which  are  ultimately  carried  away  by  the  lymphatics,  or  pushed 
out  into  the  bronchi  and  removed  by  coughing. 

The  duration  of  the  stage  of  congestion  is  from  a  few  hours  to  sev- 
eral davH;  that  of  the  stage  of  red  hepatization  from  two  days  to  two  or 
three  weeks.  This  is  the  condition  in  which  the  hnig  is  most  often  seeu 
at  autoi)sy.  The  stage  of  gray  hepatization  is  commonly  shorter.  Reso- 
lution usually  begins  when  the  temperature  falls  to  normal,  but  occa- 
sionally it  may  he  delayed  for  several  days.  It  is  generally  complete 
in  about  n  week. 

Variationg  in  iht  lesions. — (I.)  Inste^id  of  clearing  up  at  the  usual 
time,  the  lung  may  remain  consolidated  for  several  weeks,  and  then  re- 
solve. (2.)  The  etage  of  gray  hepatization  may  be  followed  by  a  great 
exudation  of  pus  cells,  which  may  everywhere  infiltrate  the  afTected  lung; 
or  thcBe  may  be  circumscribed  so  as  to  form  a  single  large  abscess  or  many 
small  ones.  (3.)  There  may  be  small  areas  of  gangrene.  All  these  condi- 
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tionsare  very  rare  in  children.  Purulent  infill  ration  and  de'lajed  resolu- 
tion were  noted  in  none  of  my  cases,  and  gangrene  but  once.  (4.)  There 
mav  be  cxcessivp  pleurisy,  or  pleuru-pneuitiouia.  This  was  found  in  one- 
half  of  my  autopsies.    These  cases  will  be  separately  considered  elsewhere. 

Lesions  in  other  organs, — With  pneumonia  of  the  left  side,  if  compli- 
cated by  pleurisy,  there  may  also  be  pericarditis.  This  is  seen  even  in 
infants.  The  pericardial  inflammation  closely  resembles  that  of  the 
pleura.  There  is  a  very  abundant  exudation  of  fibrin  and  pus,  coating 
both  surfaces  of  the  pericardium.  Acute  menin>:itis  was  met  with  twice 
in  my  cases.  The  form  wns  an  acute  jnirulent  in(*ningitis,  with  a  very 
abundant  exudation  of  greenish-yellow  lymph,  cliielly  at  the  convexity. 
In  one  of  my  cases  peritonitis  was  also  present.  As  the  pneumococcus  is 
found  in  all  these  inflammations,  they  may  be  regarded  as  examples  of  a 
more  generalized  infection  than  usually  occur?.  In  most  of  these  the 
other  processes  are  secondary  to  that  in  the  lungs,  but  sometimes  they 
begin  simultaneously  witli,  or  may  even  precede,  the  jiulmonary  lesion. 
In  a  very  small  proportion  of  cases  the  pneumococcus  is  found  in  the 
blood,  spleen,  the  kidney,  and  liver — i.  e.,  a  general  pneumococcus  septi- 
cemia. 

The  heart  is  generally  found  in  diastole,  with  the  cavities,  especially 
those  of  the  right  side,  distended  with  soft  clots.  There  may  be  found 
ante-mortem  thrombi,  which  may  extend  into  tho  pulmonary  artery  or 
the  aorta. 

SymptomB. — (1.)  X^e  typical  course. — A  child  three  or  four  years  of  age, 
after  a  few  hours  of  slight  indisposition,  is  suddenly  taken  with  vomiting, 
followod  by  a  rapid  rise  in  temperature.  He  is  dull  and  heavy,  complains 
of  headache  and  general  weakness,  refuses  food,  and  is  easily  persuaded  to 
remain  in  bod.  He  has  the  appearance  of  being  quite  ill,  even  after  a  few 
hours.  Occasionally  sharp  pain  in  the  side  is  complained  of.  The  skin  is 
dry;  there  are  marked  thirst,  restlessness,  and  the  other  symptoms  which 
accompany  fever.  The  temperature  is  found  to  be  104°  F.,  or  even  higher ; 
the  respirations  40  to  50  a  minute;  the  pulao  full,  strong,  and  120  to  130. 
On  the  second  day  tho  patient  is  no  better.  The  temperature  remains 
high;  the  tongue  is  coated;  the  anorexia  continues;  the  pain  is  more 
severe ;  cough  ia  present  and  may  be  quite  frequent. 

After  the  second  or  third  day  tho  patient  is  usually  more  comfortable, 
And  deeps  better,  but  may  be  disturbed  by  the  cough.  At  times  there  is 
reetleasness,  and  at  night  there  may  even  be  slight  delirium.  The  respi- 
ration continues  rapid  and  the  tumpcrabure  high.  These  general  symp- 
toms show  very  little  change  until  the  sixth  or  seventh  day,  when,  after  a 
long  sleep,  which  has  been  more  natural  than  before,  tlic  patient  wakes, 
decidedly  improved  as  to  all  his  symptoms.  There  is  less  fever,  and  the 
temperature  continues  to  fall  rapidly  until  it  touches  the  normal  line,  or 
it  may  even  go  below  this.  As  the  fever  subsides  the  pulse  drops  to  90  or 
100,  and  the  respirations  to  25  or  30  a  minute.    The  appetite  soon  retuma, 
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and  convalescence  is  usually  rapid.  In  a  week  the  patient  is  out  of  bed, 
and  in  a  month  from  the  beginning  of  the  illnefis  he  is  out  of  doors ;  but 
it  may  be  another  month  before  he  can  be  considered  to  have  entirely  re- 
covered. This  is  the  course  seen  in  fully  two-thirds  of  all  the  cases  of 
lobar  pneumonia  at  this  age. 

(2.)  Pneumonia  of  short  duration. — Instead  of  nmning  the  usual 
course  of  from  five  to  eight  days,  caries  are  seen  in  which  tl)e  duration  is 
only  three  or  four  days,  although  the  physical  signs  indicate  that  the 
process  in  the  lung  passes  through  the  usual  stages.  These  differ  from 
the  ordinary  type  chiefly  in  their  duration.    They  are  always  mild. 

(3.)  Abortive  pneumonia. — This  form  of  the  disease  is  rarely  seen  in 
hospitals,  but  it  is  not  infrequent  in  private  practice  where  the  physician 
is  Bummoned  at  the  earliest  signs  of  illness.  The  onset  is  precisely  like 
that  of  ordinary  pneumonia,  and  may  even  be  as  severe  as  the  average 
case.  The  physical  examination  of  the  chest  gives  all  the  signs  of  the 
first  stage  of  the  disease,  but  on  the  second  or  third  day  the  physician  is 
greatly  surprised  to  find  that  the  temperature  has  fallen  to  normal,  and 
that  all  the  physical  signs  have  di8ap|)eared.  The  process  in  such  cases 
does  not  seem  to  go  beyond  the  first  stage  of  congestion;  there  is  no  evi- 
dence of  hepatization  of  tho  lung.  The  course  is  often  such  as  to  lead 
the  physician  to  the  opinion  that  he  ha?  made  a  mistake  in  his  diagnosis. 
There  seems,  however,  to  be  no  doubt  that  these  are  cases  of  genuine 
pneumonia.  IVE.'^pinp  found  the  pneumococcuB  in  the  sputum  of  such 
a  case.  This  tyi)e  of  pneumonia  corresponds  with  abortive  types  of  other 
infectious  diseases  so  frequently  met  with  in  children.  The  temperature 
curve  in  such  a  case  is  shown  in  Fig.  HtG.  The  diagnosis  of  these  cases 
is  always  attended  with  some  uncertainty.  There  can  be  no  doubt  that 
very  many  of  the  une-xplaintni  high  temperatures  of  brief  duration  which 
are  seen  in  children  are  from  this  cause.  Exactly  why  it  is  that  the  dis- 
ease sometimes  terminates  in  this  way  can  not  always  be  explained.  It 
may  be  because  the  resistance  of  the  patient  is  greater  than  usual,  or  the 
virulence  of  the  pneumococcus  is  less. 

(4.)  The  prolongrd  course. — Although  usually  lasting  about  a  week, 
it  is  not  rare  for  pneumonia  to  continue  ten,  twelve,  or  even  fifteen  days. 
This  prolonged  course  is  usually  due  to  the  fart  that  the  diaeiuse  spreads 
from  one  part  of  the  lung  to  another,  or  even  to  the  opjwsite  lung,  in- 
volving in  succession  two,  three,  or  more  lobes.  This  is  sometimes  known 
as  "creeping"  pneumonia;  it  is  always  severe  and  the  outlook  is  gen- 
erally unfavourable.  A  prolonged  temperature  with  physical  signs  lim- 
ited to  a  single  lobe  should  always  suggest  complications,  most  frequently 
empyema,  occasionally  pericarditis. 

(5.)  Cerebral  pneumonia. — This  term  was  first  applied  by  Rilliet 
and  Barthez  to  cases  of  pneumonia  in  which  the  cerebral  symptoms  pre- 
dominate.    They  will  be  considered  later. 
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Onset, — Prodromal  symptoma  of  more  tlmn  a  few  hours'  duration  are 
quite  rare.  The  onset  of  lobar  pneumonia  ia  almost  invariably  sudden^ 
with  well-marked  symptoms — vomiting,  diarrhoea,  chill,  or  convulsions. 
Vomiting  is  altogethur  the  moat  frequently  seen.  It  waa  the  mode  of 
onset  in  about  one  half  my  cases.  In  summor  particuhvrly,  there  may  be 
vomiting  and  diurrhtea.  A  distinct  chill  ia  rare  in  a  child  under  five 
years  of  age,  and  is  not  very  common  even  in  older  children.  Couvul- 
fliona  are  not  very  infrequent,  being  seen  in  about  five  per  cent  of  the 
cases.  Their  occurrence  depends  upon  the  suddenness  of  the  invasion 
and  the  susceptibility  of  the  patient. 

Cough. — This  is  present  in  most  of  the  cases  throughout  the  disease, 
but  often  is  not  marked  for  the  first  day  or  two.  It  ia  seldom  a  distress- 
ing symptom.  A  disposition  to  suppress  the  cough  on  account  of  pain  is 
Tery  frequently  noticed. 

Expectoration. — This  is  rarely  seen  in  childhood,  and  practically  never 
under  five  years  of  age.  Childrcu  af  tuu  or  twelve  may  have  the  same 
expectoration  as  adults — white  and  viscid,  or  brownish-red  early  in  the 
disease,  yellow  and  abundant  toward  its  close. 

Pain. — Iluudache  and  geutsral  muscular  pains  in  the  back  and  extremi- 
ties are  frequent  during  the  iiiviision.  The  characteristic  pain,  however, 
is  pleuritic.  It  ia  not  necessarily  felt  in  the  region  of  the  affected  lung, 
and  often  not  in  the  cheat  at  all.  It  is  frequently  referred  t«  the  loin,  the 
epigastrium,  or  to  any  region  to  which  the  intercostal  nerves  are  distrib- 
uted. In  a  recent  case,  in  a  boy  of  seven  years,  for  the  first  twelve  hours 
there  was  intense  localized  pain  in  the  right  iliac  fossa,  associated  with 
such  extreme  tenderness  as  to  lead  to  the  susiticiou  that  the  case  was  one 
of  appendicitis.  The  pain  may  last  throughout  the  disease,  and  occasion- 
ally it  is  a  moat  distressing  symptom  ;  but  usually  it  ia  only  moderate,  and 
rather  more  acvere  early  than  late  in  the  tlisease. 

Prostration. — This  is  one  of  tlie  characteristic  features  of  pneumonia. 
The  patient  is  generally  willing  to  go  to  bed  on  the  first  day  of  the  attack, 
and  shows  little  desire  to  leave  it  while  the  disease  continues.  "  Walking 
cases"  are  not  common  in  children. 

Respiration, — This  is  always  accelerated,  and  generally  oat  of  propor- 
tion to  the  pulse.  The  normal  ratio  of  the  respiration  to  the  pulse  is  one 
to  four;  in  jineumonia,  frequently  one  to  two.  The  respiration  is  not 
laboared  and  nob  quite  panting,  although  this  term  is  sometimes  used 
to  describe  it.  It  ia  jerky.  There  ia  a  short  inspiration,  then  a  momen- 
tary pause,  followed  by  a  quick  expiration,  which  is  accompanied  by  a  short 
moan.  This  expiratory  moan  is  very  characteristic.  The  rapidity  of  res- 
piration is  usually  in  proportion  to  the  amount  of  lung  involved,  but  it  ia 
also  modified  by  the  temperature,  as  the  respirations  often  drop  from  60 
to  30  in  the  course  of  a  few  hours  at  the  crisis. 
^^_  Pulse, — In  the  early  part  of  the  disease  this  is  frequent,  full,  and 
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strong.  frcHii  I'^^t  to  150  a  minute.  Later  it  may  be  weak,  small,  com- 
pressible, and  .sometimes  irregular.  It  is  much  more  rapid  in  the  child 
than  in  the  adult,  160  and  180  being  often  Been  in  cases  not  especially 
severe.    The  pulse  rate  is  of  less  importance  than  its  character. 

Tempemiure. — The  tj'pical  temperature  curve  of  lobar  pneumonia 
(Fig.  103)  is  characterized  by  an  abrupt  rise  UHually  to  104*  or  105"  F., 
and  by  daily  fluctuations  generally  within  the  limits  of  two  or  three  de- 
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Flo.  lOS. — Typical  tooiperature  curvo  of  lobar  pnoumoniR. 

HlHory. — Male,  Uirvo  yearn  old:  in  fair  condition;  nudden  onsu-l;  iti^nif  of  cnmwlidation— 
irntion  and  voiuo,  anu  dulncss — ovi^r  lofl  lower  lobe  behind,  doC  dialioot  until 


bronchial  roepiration 

the  niomini^  of  ihe  fifth  day 


On  ibe  Mveoth  dny  the  lung  wu  resolving. 


grecs  until  the  crisi3,  at  which  time  the  temperature  falls  to  normal,  usu- 
ally in  the  course  of  twenty-four  hours.  After  this  time  it  does  not  go 
above  thii  normal  line.  Such  a  curve  is  seen  in  flic  majority  of  cases  over 
three  years  of  age. 

In  cases  under  three  years  of  age  it  is  not  uncommon  for  the  terapcra- 
hire  to  be  of  a  more  or  less  remittent  type  (Fig.  104). 
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Fie.  104. — Lobar  pneumonia  with  remittent  tenip«mture. 

/TtMdry.— Female,  cii;htcon  monthft  old;  in  fnir  condition;  nuddcn  onset;  repeated  cxnmt- 
nationA  of  cheat  mmlc,  but  no  iibnomml  signit  until  the  tiintb  day.  whrn  thero  were  very  mdo 
ri»>piruti'Mi  and  tiliyht  diilntf.<!«  at  the  hu'ht  apex,  in  frcml;  ou  llio  twclltli  day  all  the  aigna  of 
coDKolidatioM  at  tliti  Maine  point,  no  r&lus ;  four  duyv  alWr  the  criaU  the  luuga  were  clear. 


These  wide  fluctuations  often  lead  to  great  difficulty  in  diagnosis,  par- 
ticularly if  the  physical  si^s  appear  late,  as  they  not  infrequently  do.  It 
is  possible  that  some  of  them  are  to  be  explained  by  mixc<i  infection. 

The  following  chart  (Fig.  105)  illustrates  three  features  which  are 
often  seen  in  pneumonia :  (1 )  A  temperature  which  early  in  the  disease  is 
steadily  high  and  a.s  the  day  of  crisis  approaches  becomes  remittent:  ("2) 
a  secondary  rise  after  being  normal  for  twenty-four  hours,  wliich  was  due 


in  this  instance  to  an  extension  of  the  disease  to  a  new  part  of  the  lung; 
(3)  a  fall  to  a  point  considerably  below  normal  at  the  time  of  the  crisis. 
In  this  case  the  temperature  fell  in  the  course  of  eighteen  hours  from 
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Fi».  lOJL — LobftT  pneumotiU  with  tubnormal  tfimponturo  uf\er  tho  crUlt. 

Butofy. — Fenialc.  ninoleon  nionth»  old;  fiiirly  lieAlthy;  HuJden  otwct;  nympt/inrw  typlcjil 
bat  php^iicftl  fliffiiii  iJuLayud ;  coiiHulidation  id  luft  muiiiituLry  rL*ipun  on  Uiu  ci^htlt  dny  ;  uii  lli« 
nintli  m  rijfht  lung  iniddlu  lob«;  on  tii«  eluvonUi  day  a  ixHsudo-crittcal  drop,  followed  uAvr 
twenty-four  bouni  of  apvnxui  by  b  furttur  x'w\  which  wiui  tooouipAniod  by  Higcu  of  ezicuHiun 
of  the  dUaaae  in  the  rigbt  lung.    Ko&olutiun  rapid  alter  crieU. 

106'  to  95*  F.,  and  later  still  lower ;  it  was  two  days  before  it  finally  re- 
mained at  the  nonnul  point.  A  fall  to  96*5°  or  97**  F.  at  the  time  of 
crisis  is  not  uncommon. 

In  the  fr>regoing  cases  the  fever  terminated  by  crisis.  In  Fig,  106  is 
shown  one  t'liding  by  lysis.  Tliiy  is  a  iiiodt*  of  tfniiination  much  more 
frequent  in  young  children  than  in  those  who  are  older.    Thus,  in  ninety- 
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Flo.  10«. — Abortive  pneumonia  in  left  lunp.  folIoTred  by  typical  pnramonla  in  right  lung, 

t«nniuuLtu^  by  lyatK 

ffutary. — Mfllo,  nevonteen  mouths  old  ;  licallhT  ■  sudden  oniujt ;  on  the  second  dty  diMBtni- 
nated  fine  fAIm  in  both  tmiii:*  brhind,  and  over  Ion  lower  very  feeble  rwpirationj  hign-i>ltx.*hf»i 
—I.  e.,  eouie  brouchitia,  with  congMtinti  ( 1)  of  left  bone.  On  the  third,  fourth,  and  tifth  dayi*, 
geaerkl  vymptonw  gonti  and  tii^ns  ucHrly  dixapptiurcd.  On  the  etnh  day  all  ■r^ptomr*  of  pneu- 
inoiUA,  AM  DO  the  tevonth  diattnct  oonKnlnliition  of  right  bate,  rent  of  cheet  olear.  Subsequent 
oosn*  ^|HC«1 ;  neolution  rapid  and  oomplctc. 


three  of  my  own  cases,  nearly  all  of  which  were  under  three  years  of  age, 
the  fever  ended  by  crisis  in  forty-nine,  and  by  lysis  in  forty-four;  while 
in  five  hundred  and  twenty-two  collected  eases,  the  majority  of  which 
were  in  older  children,  three  hundred  and  ninety-six  ended  by  crisis,  and 
one  hundred  and  twenty-six  by  lysis. 
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The  following  table  bIiows  the  day  of  crisis  in  Bye  hundred  and  fiixtj* 
seven  cases  of  lobar  pneumonia  in  children  who  recovered  : 


The  Day  of  Crisis, 


Second  day 8  ciim-s. 

Third      **  22  '* 

Fourth    "  48  '' 

Fifth      "  88  " 

Sixth      •*  83  " 

Seventh  -  133  " 

Eighth    "  78  ** 

Ninth      ♦'  65  " 

Tenth     "  23  " 


Eleventh  day 18 

Twelfth      "    7 

Thirteenth  day 8 

FourU*nth  "   7 

Fittoenth      "   1 

Eighteenth   "   8 

Twenty-first  day 1 

Twenty-sixth  *' 1 

507 


From  this  table  it  will  be  seen  that  the  most  frequent  critical  day  is 
the  Beventh^  and  that  in  00  per  cent  of  the  cases  it  was  from  the  ^th  to 
the  eighth  day.  The  causes  of  a  post-critical  rise  in  the  temperature  are 
chiefly  two--exten8ion  of  the  diaoaee  to  a  new  area,  or  the  development 
of  pleurisy,  which  is  apt  to  be  purulent.  Less  frequently  it  is  due  to 
meningitis^  pericarditis,  gastro-euteritis,  or  malaria.  In  fatal  caaes  the 
temperature  is  generally  high  until  the  end*  In  general,  it  may  be  said 
that  the  temperature  is  considerably  higher  in  children  than  in  adults; 
in  the  majority  of  cases  it  reaches  105°  F.,  the  usual  range  being  from 
102**  to  105°  F.  In  fifteen  of  one  hundred  and  thirty-seven  cases,  or  11 
per  cent,  it  reached  lOG*  F.  or  over. 

Qastro-enieric  symptoms, — Thcae  are  more  common  in  infants  tlian  in 
older  children.  At  the  onset  there  is  frequently  vomiting,  sometimes 
also  diarrhoea.  A  continuance  of  the  vomiting  is  rare,  and  is  generally 
due  to  improper  feeding  or  medication.  It  maybe  a  very  serious  com- 
plication. Diarrhoea  is  also  rare,  except  at  the  onset  and  in  summer  coses. 
It  is  sometimes  seen  at  the  time  of  crisis.  Throughout  the  disease  there 
are  anorexia,  coated  tongue,  and  the  usual  symptoms  of  high  fever. 

}(ervous  ftymptoms. — Cerebral  symptoms  are  frequent  and  very  often 
misleading.  In  seven  of  my  cases  the  pneumonia  was  ushered  in  by  convul- 
siotis.  These  differ  in  no  respect  from  convulsions  from  other  causes,  and 
may  be  repeated  two  or  three  times  in  the  course  of  the  first  twenty-four 
hours.  They  are  sometimes  followed  by  drowsiness  or  stupor,  sometimes 
by  active  delirium.  Cerebral  symptoms  may  predominate  for  several  daya. 
There  may  be  opisthotonus,  dilated  or  contracted  pupils,  irregular  pulse, 
retracted  abdomen,  and,  in  fact,  almost  every  symptom  of  meningitis. 
Occasionally  the  decubitus  en  chien  de  fusiU  or  gun-hammer  position,  is 
assumed.  These  are  often  described  as  cases  of  cerebral  pneumonia^  Kud. 
in  many  of  them  pneumonia  is  not  suspected  until  the  fourth  or  fifth  day 
of  the  disease,  sometimes  not  until  the  crisis  occurs,  when  the  rapid  dis- 
appearance of  all  these  nervous  symptoms  indicates  their  origin.    £arly 
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conrulsions  are  not  generally  followed  by  an  especially  severe  type  of  the 
di&easef  only  one  of  seven  cases  beginning  in  this  way  proving  fatal.  On 
the  other  hand^  cases  with  late  convulsions  are  usually  fatal.  In  two  of 
the  three  cases  in  which  I  have  noted  them,  the  convulsions  ushered  in 
an  attack  of  meningitis. 

Delirium  is  much  more  frequent  than  convulsions,  and  is  seen  in 
nearly  one  fourth  of  the  cases.  Generally  it  is  slight,  and  noticed  only 
at  night  or  when  the  temperature  is  very  high.  It  is  usually  mild,  but 
may  be  low  and  muttering,  like  that  of  typhoid,  or  wild  and  active,  like 
that  of  cerebro-spinal  meningitis.  It  is  most  pronounced  at  the  height 
of  the  disease.  Other  nervous  symptoms  belonging  to  the  typhoid  state, 
such  as  incontinence  of  urine  or  fsecee,  muscular  twitchings,  and  tremor 
of  the  tongue  or  protrusion,  are  occasionally  seen,  but  only  in  the  worst 
forms  of  the  disease. 

There  is  no  relation  between  the  seat  of  the  disease  in  the  lungs  and 
the  occurrence  of  cerebral  symptoms.  Tliey  are  more  frequent  in  chil- 
dren under  five  years  than  in  those  who  are  older,  and  depend  upon  the 
suddenness  of  the  invasion,  the  intensity  of  the  infection,  and  the  sus- 
ceptibility of  the  child.  Late  in  the  disease  they  may  indicate  exhaus- 
tion, toxaemia,  or  complicating  meningitis.  They  are  frequently  asso- 
ciated with  very  high  temperature  and  extensive  disease.  The  usual 
nervous  symptoms — restlessness,  headache,  sleeplessness,  etc. — are 
nearly  always  proportionate  to  the  height  of  the  temperature. 

Urine. — Throughout  the  febrile  period  of  the  disease  the  urine  is 
scanty,  high-coloured,  with  a  high  specific  gravity,  and  usually  loaded 
with  urates.  In  a  small  number  of  eases  a  trace  of  albumin  may  Im) 
found,  and  occasionally  a  few  hyaline  casts.  Evidences  of  serious  renal 
disease  I  have  seldom  found  in  lobar  pneumonia,  and  in  the  experience 
of  all  observers  it  is  extremely  rare  in  early  life. 

Skin. — The  face,  in  pneumonia,  is  usually  flushed,  sometimes  on 
both  sides  and  sometimes  only  on  one;  in  other  cases  it  is  pale,  but  not 
indicative  of  pain.  Cyanosis  is  rare  except  toward  the  close  of  the  dis- 
ease and  is  usually  a  sign  of  respiratory  failure.  Herpes  of  tlie  lips  or 
face  is  quite  frequent. 

Blood. — The  leucocyte  count  is  of  considerable  value  both  from  a 
diagnostic  and  a  prognostic  standpoint.  For  a  discussion  of  this  subject 
see  the  chapter  on  Diseases  of  the  Blood. 

Physical  Si^ns. — The  earliest  signs  in  pneumonia  are  duo  to  the  acute 
congestion  of  the  aiTected  lung  or  lobe^  in  consequence  of  which  less  air 
enters  this  portion  and  more  air  the  rest  of  the  lungs.  Percussion  gives 
diminished  resonance  or  slight  dulness  over  the  affected  area,  and  exag- 
gerated resonance  over  the  remainder  of  this  lung  and  over  the  opposite 
lung.  Auscultation  over  the  affected  lobe  gives  feeble  respiratory  mur- 
mur, rather  high  in  pitch;  sometimes  there  may  be  absence  of  all  breath- 
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sounds  so  complete  as  to  Kuggest  fluid.  The  normal  respiratory  munnur 
over  the  healthy  |)ortion8  of  the  lungs  is  intensified.  In  children  this  ex- 
aggerated breathing  is  not  infrequently  mistaken  for  bronchial  breath- 
ing, and  the  phvKician  may  he  led  into  the  error  of  locating  the  pneu- 
monia upon  the  wrong  side.  Exaggerated  breathing  does  not  diiTer 
from  normal  breathing  except  in  intensity,  and  is  heard  only  on  in- 
spiration. Rronchial  breathing  is  higher  in  pitch,  and  is  heard  with 
nearly  equal  intensity,  both  on  expiration  and  insjuration.  If  the  chest 
18  frequently  auscultated,  crepitant  rales  (I'igs.  107  and  108)  may  usu- 
ally he  heard  at  some  period  at  the  end  uf  full  inspiration,  but  often  they 
are  present  but  for  a  few  hours,  and  they  may  he  misled  altogether. 

In  tlie  second  stage,  that  of  consolidation  (Fig.  109),  no  air  enters  the 
affected  part  of  the  lung.  Upon  palpation  there  is  found  here  exaggerated 
Tocal  fremitus,  and  on  percussion  thero  ia  marked  dulneas,  but  very  rarely 
flatness.  Over  the  rest  of  this  lung  there  is  exaggerated,  sometimes  even 
tympanitic,  resonance  ;  this  is  especially  frequent  at  the  apex  of  the  lung 
in  front,  when  there  is  consolidation  at  the  base  behind.  Under  these 
conditions  cracked-pot  resonance  may  sometimes  be  obtained.  Over  the 
healthy  lung  there  is  exaggerated  resonance.  On  auscultation  over  the 
consolidated  portion  there  are  bronchial  breathing  and  bronchial  voice, 
the  area  over  which  they  are  heard  being  sharply  defined.  R41es  are  usu- 
ally absent,  but  there  may  be  pleuritic  friction  sounds. 

In  the  stage  of  resolution  there  is  a  gradual  disappearance  of  the 
signs  of  consolidation.  The  pure  bronchial  is  replaced  by  broncho- vesic- 
ular breathing,  the  vesicular  element  gradually  predominating.  Moist 
rdles  of  all  varieties  are  heard.  Usually  the  most  persistent  signs  are 
slight  dnlness  or  diminished  resonance,  with  a  respiratory  murmur  which 
is  feebler  than  normal  and  a  little  higher  in  pitch ;  sometimes  there  are 
also  dry  friction  sounds.     These  signs  may  persist  for  two  or  three  weeks. 

Exceptional  physical  signs. — While  in  the  majority  of  cases  the  signs 
of  consolidation  are  distinct  on  or  before  the  fourth  day,  in  not  a  few  they 
may  be  delayed  much  longer.  Of  eighty-two  cases  in  which  the  day  was 
noted  on  which  consolidation  was  found,  it  was  not  until  the  fifth  day  or 
later  in  one  fourth  the  number.  In  six  of  them,  although  carefully  and 
repeatedly  examined,  no  consolidation  was  found  until  the  seventh  day  or 
later  and  in  one  case  not  until  the  twelfth  day.  It  has  been  customary 
to  look  upon  these  cases  of  delayed  or  concealed  physical  signs  as  cases 
of  central  pneumonia.  That  pneumonia  may  exist  in  the  centre  of  a 
lung  for  a  number  of  days  is,  to  my  mind,  extremely  improbable.  At 
autopsy,  superficial  pneumonia  I  have  very  frequently  seen,  but  central 
pneumonia  never.  Tlinro  are  two  regions  in  which  pnoumonia  may  exist 
and  yet  not  be  accessible  by  our  meaps  of  physical  examination,  viz.,  at 
the  apex  of  the  lung  in  the  part  covered  by  the  shoulder,  and  along  the 
posterior  border  of  the  lung  where  it  lies  against  the  vertebrse.     In  either 
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of  these  situations  pneumonia  may  be  present  without  our  being  able  to 
find  it.  It  is  quite  common  in  cases  with  late  physical  signs  that  the  Urst 
distinctive  evidcm\*s  of  disease  are  found  higtj  in  the  axilla,  or  l»eneath 
the  clavicle  in  front,  and  these  regions  should  be  closely  watched  in 
doubtful  cases.  Sometimes  the  delay  is  best  explained  by  assuming  that 
constitutional  symptoms  due  to  a  pncumococcus  infection. nmy  \n*.  present 
for  several  days  before  the  development  of  the  local  lesion  in  the  lung. 

Complications. — The  occurrence  of  dry  pleurisy  over  the  consolidated 
portion  of  the  lung  is  so  constant  that  it  can  hardly  be  considered  a  com- 
plication. A  slight  serous  exudation  of  two  or  three  ounces  is  not  un- 
common, but  more  than  tliis  is  very  rare  in  young  children.  In  the  most 
severe  cases  of  pleurisy  there  is  an  excessive  exudation  of  fibrin  and  pus. 
This  occurred  in  eight  i>er  cent  of  my  cases.  This  variety  is  known  clin- 
ically 89  pleuro-pneumonia,  and  will  be  considered  separately.  Pericar- 
ditis is  rare ;  it  was  seen  only  twice  in  the  series  of  cases  reported,  being 
associated  with  pleuro-pncumonia  of  the  left  side.  It  rarely  gives  rise  to 
any  new  symptoms.  Endocarditis  was  not  seen  in  my  cases,  though  it 
occasionally  occurs.  Meningitis  is  rare,  and  generally  develops  late  in 
the  disease.  It  is  nearly  always  ushered  in  by  repeated  attacks  of  vomit- 
ing or  convulsions.  Its  course  is  short  and  progressive.  Peritonitis 
causes  few  new  symptoms  except  abdominal  distention,  pain,  and  tender- 
nese. 

Course  and  Termination. — In  the  great  majority  of  cases  lobar  pneu- 
monia terminates  cither  in  perfect  rec<wery  or  in  death.  When  ending 
in  recovery,  resolutitm  commonly  l)egins  immediately  upon  the  cessation 
of  the  fever,  and  is  complete  in  ab(»ut  a  week.  Delayed  resolution  is  not 
common  in  children;  chronic  pneumonia  and  tuberculosis  are  rare 
sequela?,  but  emjn'oma  is  very  conmion.  Its  symptoms  sometimes  de- 
velop immediately  after  the  pneumonia,  the  temperature  continuing 
high ;  or  there  may  be  an  interval  of  a  few  days  before  the  development 
of  the  pleural  symptoms.  Some  pleuritic  adhesions  probably  remain  in 
every  case  in  wliiL-h  there  has  Ihm'U  much  dry  pleurisy,  and  when  severe 
and  extensive,  these  may  be  the  cause  of  subsequent  symptoms,  like  any 
other  dry  pleurisy. 

Death  from  uncomplicated  pneumonia  may  be  due  to  exhaustion,  or 
to  heart  failure,  with  or  without  failure  of  the  respiration.  The  signs  of 
heart  failure  sometimes  develop  quite  rapidly  in  cases  which  are  appar- 
cntlv  doing  well.  The  symptoms  are:  coldness  of  the  hands  and  feet, 
then  of  the  legs  and  arms ;  a  rapid,  compressible,  and  sometimes  irregu- 
lar pulse;  musculnr  weakness  and  pallor,  but  usually  no  cyanosis.  The 
symptoms  of  resjiirator)'  failure  are:  very  rapid  superficial  respirations, 
sometimes  100  a  minute:  blueness  of  the  lips  and  finger  nails;  often  a 
leaden  hue  of  the  whole  body ;  there  are  loud  tracheal  rales,  and  reces- 
eioD  of  all  the  soft  parts  of  the  chest  on  inspiration. 
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Death  may  rcsuH  early  in  the  diseuae,  where  the  pneumonia  has  spread 
rapidly,  involving  both  hmgs.  The  earliest  deaths  I  have  seen  were  on 
the  fourth  day,  uud  were  due  to  a  faihire  of  the  heart  and  respiration. 
In  mofit  of  the  uucoiujOicated  fatal  cases,  death  results  from  heart  faihire 
ftt  about  the  time  of  the  erisis.  In  the  complicated  cases  death  usually 
occurs  in  the  second  week.  I  oace  knew  fatal  meningitis  to  develop  at 
the  end  of  the  fourth  week. 

DiagpnoUB. — The  moat  characteristic  differences  between  broncho-  and 
lobar  pneumonia  are  shown  in  the  following  table  : 


BBONCHO-PNBUMONIA. 

1.  More  than  half  the  Rawps  secondary. 

2.  Under  three,  chiefly  under  two  years. 

3.  Occurs  more  frequtiritly  in  delicate 
Uid  dohJIit-at^'d  children. 

4.  Uai'li'hit — in  prirunry  cases,  usually 
the  pncumocnccus ;  in  secondary  cases, 
usually  mixed  infection. 

5.  Products  of  jnflanunation  chiefly  cel- 
lular :  process  uften  diffuse. 

6.  Onset  often  gnulua!»  sometimes  in- 
sidious, especially  when  secondary. 

7.  No  typical  course;  fever  often  lasts 
three  or  four  weeks ;  rarely  terminates  by 
crisis. 

8.  Involves  both  lungs  as  a  rale,  most 
frequently  lower  lob^s  posterioily. 

9.  Signs  of  bronchitis  mingled  with 
those  of  consolidation ;  r&Ies  in  other  parts 
of  the  same  lung,  or  in  the  opposite  lung, 
throughout  the  disease. 

10.  Consolidation  later— fourth  to  sev- 
enth day;  tht»re  may  be  none;  apt  to  be 
incomplete;  shades  off  gradually. 

11.  Resolution  slow,  one  week  to  two 
months;  often  incomplete;  strong  tend- 
ency to  become  chronic 

12.  Relapses  and  second  attacks  fre- 
qaenL 

18.  Sequela) :  Empyema,  chronic  inter- 
Btitia]  pneumonia,  sometimes  tubcrcu- 
Icwis. 

14.  Prognosis  always  serious  from  the 
age  and  the  circumistances  under  which 
disease  occurs. 

15.  Hospital  mortality  50  per  cent  of 
primary  caaes,  65  per  cent  of  all  cases. 
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1.  Almost  idways  primary. 

2.  Most   common   between    three  and 
eight  years. 

3.  More    often    in    those    previously 
healthy. 

4.  The  pueumococcus,  very  often  alone. 


6.  Chiefly  fibrin;  process  circumscribed, 

6.  Onset  sudden,  with  welt-marked 
symptoms. 

7.  Typical  course;  crisii  usually  from 
afth  to  eighth  day. 

8.  Usually  one  lobe  or  a  part  of  a  lobe; 
left  base  most  frequently,  right  ii\*ex  next. 

9.  KAles  only  early,  and  during  reso- 
lution; frequently  no  signs  in  opposite 
lung. 

10.  Consolidation  earlier;  second  or 
third  day.  Consolidation  complete;  area 
usually  sharjily  define^). 

11.  Resolution  rapid,  usually  oompletA 
within  a  week. 

13.  Both  are  rare. 

13.  No  sequelie  except  empyema. 

14.  Prognosis  good:  rarely  fatal  ex- 
cept from  complications— empyema,  men- 
ingitis, pericarditis. 

15.  Mortality  4  per  cent  of  all  caws. 
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In  the  majority  of  cases  the  symptoms  are  plain  and  the  physical 
signs  BO  typical  that  it  is  difRcult  to  overlook  pneumonia  if  any  degree 
of  care  ia  nsed  in  tlie  examination  of  the  patient.  The  characteristic 
features  are  the  sudden  onset,  with  vomiting,  convnlsions,  or  chill ;  pros- 
tration ;  rapid  respiration,  with  the  expiratory  moan ;  a  temperature  of 
102°  to  10fi°  F. ;  cough  and  thoracic  pain  ;  and  the  physical  signs  of  a 
rapidly  developing,  circumscribed  consolidation  in  one  lobe  or  a  portion  of 
a  lobe.  The  difficulties  in  diagnosis  are  due  to  the  great  variation  that  if 
Been  in  the  general  symptoms,  and  to  the  late  appearance  of  the  physical 
signs.  The  error  usually  made  is  to  mistake  pneumonia  for  some  other 
disease,  rather  than  to  mistake  some  other  disease  for  pneumonia.  On 
account  of  its  frequency  in  children,  pneumonia  should  always  be  ex- 
cluded before  accepting  any  other  explanation  of  a  continuously  high 
temperature.  It  ia  surprising  to  find  how  often  obscure  and  indefinite 
symptoms  accompanied  by  high  fever,  are  due  to  pneumonia.  The  rule 
should  be  followed,  in  all  cases  of  acute  illness,  of  making  a  thorough 
examination  of  the  chest  daily  until  the  diagnosis  is  clear.  If  to  high 
temperature  rapid  respiration  is  added,  one  should  always  suspect  the 
lungs,  no  matter  what  the  other  symptoms  may  be.  It  not  infrequently 
happens  that  the  general  symptoms  are  quite  characteristic  and  yet  the 
physical  signs  appear  late.  In  such  cases  pneumonia  should  always  be 
looked  for  high  in  the  axilla  or  just  beneath  the  clavicle,  since  it  is  par- 
ticularly in  the  cases  of  apex  pneumonia  that  this  obscurity  is  likely  to 
exist.  If  frequent  and  thorough  examinations  of  the  chest  are  mode,  rerj 
few  cases  will  be  overlooked. 

In  their  onsetjScarlet  fever, tonsillitis,  and  gastro-enteritis  may  all  re- 
semble pneumonia.  Scarlet  fever  is  recognised  by  the  sore  throat  and  the 
characteristic  eruption  on  the  second  day;  tonsillitis,  by  the  local  symp- 
toms. In  infancy,  pneumonia  often  t>egin8  with  vomiting  and  sometimes 
there  is  also  diarrhoea,  which  may  lead  one  to  mifltake  the  disease  for 
gastro-enteritis.  The  constitutional  symptoms  of  influenza  often  closely 
resemble  those  of  pneumonia  ;  the  diagnosis  ia  frequently  in  doubt  for  sev- 
eral days  until  definite  physical  signs  of  pneumonia  make  their  appear- 
ance. Malaria  is  distinguished  from  lobar  pneumonia  by  the  points  men- 
tioned in  the  diagnosis  of  broncho-pneumonia.  From  all  other  general 
diseases^  pnL'Uiiu>nia  is  to  he  difrcreutiatcd  hy  the  physical  signs. 

Pneimionia  with  marked  oorrhral  symptom:?  sometimes  resembles  cere- 
bro-spinal  meningitis.  In  both  we  may  have  the  abrupt  onset,  convnl- 
sions, delirium  or  stupor,  opisthotonus,  and  prostration.  In  pneumonia 
the  temperature  is  more  often  steadily  high  than  in  meningitis;  the 
pulse  is  never  slow  and  intermittent;  the  respiration  is  rapid;  the 
stupor  is  usually  less  profound;  and  there  are  no  localized  paralyses. 
In  meningitis  there  is  usually  a  steady  increase  in  the  severity  of  the 
nervous  symptoms  for  the  first  three  or  four  days;  in  pneumonia  they 
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,s  a  rule  most  marked  during  the  first  twenty-four  or  forty-eight 
hours,  and  then  gradually  diminish,  always  subsiding  completely  at  the 
crisis.  While  most  of  the  individual  Bymptoms  belonging  to  meningitiB 
may  be  present,  they  are  usually  less  severe  and  less  persistent  in  pneu- 
monia. 

The  question  sometimes  arises,  in  a  case  of  pneumonia,  whether  the 
cerebral  symptoms  are  functional,  or  whether  meningitis  also  exists. 
If  the  nervous  symptoms  are  preaimt  from  the  beginning,  there  is  prob- 
ably no  meningitis.  If  they  develop  suddenly  during  the  course  or  to- 
ward the  close  of  the  disease,  meningitis  should  be  suspected. 

Lobar  pneumonia  is  to  be  diHerentiated  from  a  pleuritic  effusion. 
The  most  common  mistake  which  1  have  seen  made  is  to  confound  em- 
pyema with  unresolved  pneumonia.  The  latter  is  very  infrequent,  so 
that  the  probabilities  are  always  strongly  in  favour  of  the  diagnosis  of 
empyema.  In  pneumonia  rarely^  if  ever,  is  the  whole  lung  affected. 
There  is  increased  local  fremitus,  dulness,  bronchial  voice  and  breath- 
ing, and  occasional  rales  of  friction  sounds.  In  empyema  the  whole  lung 
is  often  affected,  there  is  displacement  of  the  heart,  llatness  on  percus- 
sion, diminished  or  absent  vocal  fremitus,  and  although  bronchial  voice 
and  breathing  are  present,  they  are  usually  distant  and  feeble.  There 
are  no  riles  or  friction  sounds.  In  doubtful  cases  an  exploratory  punc- 
ture should  always  be  made.  Serous  effusions  give  the  same  physical 
signs  as  empyema,  but  are  relatively  rare. 

Prognosis. — There  is  probably  no  disease  in  which  the  patient  appears 
so  ill,  and  yet  so  often  recovers  completely,  as  in  lobar  pneumonia  in  a 
child  over  three  years  old.  Of  1,895  collected  cases,  chiefly  from  hos- 
pital practice,  there  were  but  39  deaths,  a  mortality  of  three  per  cent. 
In  187  cases  of  ray  own  there  were  21  deaths,  a  mortality  of  eleven 
per  cent.  Only  one  of  the  fatal  cases  was  over  two  years  old.  The  dif- 
ference between  the  mortality  among  my  cases  and  the  general  mortality 
given,  is  due  to  the  fact  that  a  large  proportion  of  the  Grst  group  were 
observed  in  children  under  two  years,  while  of  the  collected  cases  the 
vast  majority  were  in  older  children.  Combining  the  above  figures,  we 
have  a  total  of  1,482  cases  with  60  deaths,  a  mortality  of  four  per  cent. 
In  nearlj'  all  my  cases  death  was  due  either  to  complications  or  to  very 
extensive  disease,  as  when  both  lungs  were  involved,  or  nearly  the  whole 
of  one  lung.  In  only  one  case  was  an  uncomplicated  pneumonia  of  a 
single  lobe  fatal. 

The  prognosis  depends  upon  the  age  of  the  patient,  the  presence  or 
absence  of  complications,  and  the  extent  of  the  disease.  These  factors 
are  to  be  taken  into  consideration  rather  than  any  special  symptoms. 
Early  convulsions  do  not  materially  affect  the  prognosis.  Of  seven  such 
cases  only  one  was  fatal.  Late  convulsions  are  always  very  unfavourable, 
indicating  either  exhaustion,  toxsemia,  or  the  development  of  meningitis. 
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The  occurrence  of  vomiting,  diarrhea,  or  marked  tympanifeB  late  in 
the  disease  is  always  unfavourable. 

A  temperature  range  between  lOS**  and  105°  F.  is  the  rule,  and  within 
these  limits  the  fever  does  not  affect  the  prognosis.  Even  very  high 
temperature  does  not  increase  the  danger  fratn  tlie  disease  as  much  as 
might  be  expected.  Of  fifteen  cases  in  which  the  temperature  reached 
106"  F.  or  over,  all  but  three  recovered ;  while  of  six  cases  in  which  it  was 
106.5**  or  over,  only  one  died.  The  highest  ret'orded  temperature  in 
my  cases — 107.5°  F. — was  in  a  patient  who  recovered.  A  transient  rise, 
even  though  the  temiHJraturo  may  ^o  verj'  high,  is  seldom  serious. 
Much  more  serious  is  a  fever  which  remains  steadily  above  105°  F.,  as  in 
most  cases  this  acpomi»iinies  either  very  extensive  disease  or  pleuro-pneu- 
monia.  The  continuance  of  the  fever  after  the  tenth  day  is  a  bad  symp- 
tom, for,  although  the  crisis  may  be  postponed  until  the  twelfth  day  and 
occur  normnlly.  such  a  prolonged  temperature  is  apt  to  be  an  indication 
of  a  new  focus  of  disease  or  tlie  development  of  complications.  In  a 
severe  attack,  the  extension  of  the  disease  to  a  now  lobe  after  the  fifth  day 
is  always  unfavourable.  If  resolution  does  not  begin  soon  after  the  tem- 
perature becomes  normal  a  relapse  should  tlicn  be  apprehended,  or  the 
development  of  empyema,  or  some  other  complication. 

Treatment. — In  the  treatment  of  lobar  pneumonia  in  children,  several 
cardinal  facts  are  to  be  kept  in  iniud.  It  is  a  self-liuuted  disease,  having 
a  strong  tcnciency  to  recovery  in  the  great  majority  of  cases  regardless 
of  the  treatment  adopted.  The  fntnl  cases  are  almost  alwajrg  in  children 
under  three  veal's  of  age;  the  rare  deaths  in  older  ones  are  usually  due 
to  compHcatioTiH.  I  believe  that  tliere  is  no  means  of  treatment  by  which 
we  can  at)ort  pneumonia  or  shorten  it^  course.  It  follows,  therefore,  that 
the  indications  are,  so  far  as  possible,  to  make  the  patient  comfortable 
during  his  illness,  to  prevent  complications,  and  to  treat  the  individual 
s}'mptoms  as  they  arise. 

In  perhaps  the  majority  of  cases,  hygienic  treatment  is  all  that  is 
requireil.  The  patient  should  l>e  kept  in  bed,  no  matter  how  mild  the 
attack;  he  should  be  lightly  covered,  disturbed  just  as  little  as  possible, 
and  alluweil  plenty  of  fresh  air  in  the  room.  An  open  window  is  desirable 
even  though  the  room  temperature  is  constantly  as  low  as  60®  F.  Food 
should  be  given  at  regular  intervals,  seldom  oftener  than  every  three 
hours.  It  should  not  be  forced  when  the  patient  is  suffering  only  from 
thirst,  especially  early  in  the  attack  when  the  appetite  is  often  com- 
pletely lost.    Water  should  be  allowed  freely  at  all  times. 

These  measures,  careful  nursing,  an  occasional  dose  of  codeine  (gr. 
^  to  a  child  of  three  years)  when  the  patient  is  very  restless,  fretful,  or 
sleepless,  and  cold  sponging  when  the  tem[>erature  makes  him  uncom- 
fortable, are  usually  all  that  is  necessary,  except  to  keep  a  sharj)  lookout 
for  complications. 
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Special  symptoms  may  require  treatment.  When  not  severe,  the 
nervous  symptoms  may  Ih;  uoutrolled  by  uodeine  iiione  or  in  combination 
with  phenacetine  or  the  bromides.  Sometimes  sjKJnging  with  warm  water 
is  better  than  drugs.  Severe  nervous  symptoms,  such  as  delirium,  stupor, 
great  nwtlnssness  witli  impuuding  convulsions,  wht-'n  assoeiat«Ml  with  high 
temperature;  call  for  ice  to  the  head,  cold  sponging,  or  the  cold  pack 
or  bath.  Pain,  if  uioderate,  may  be  relieved  by  counter-irritation  by  a 
mustard  paste  or  by  a  hot  poultice;  if  severe,  codeine  may  he  nse<l 
in  addition.  The  congh  is  rarely  severe  enough  to  require  treatment. 
When  it  is  so  severe  as  to  prevent  sleep,  small  doses  of  Dover's  powder 
or  codeine  should  be  given.  Antipyretic  measures  are  not  necessarily 
ealied  for  even  if  the  temperature  is  very  high.  Some  nervous  children 
are  less  dishirbed  by  the  teiu|K;ralure  t!iau  by  the  means  ustMl  to  rwluce 
it,  Under  such  conditions  the  temperature  should  be  closely  watched, 
but  not  necessarily  interfered  with  unless  other  symptoms  develop.  The 
nervous  symptoms  are  a  better  guide  than  the  thermometer  to  the  ii;ie 
of  antipyretics.  Cold  I  l>eHeve  to  be  the  safest  and  most  certain  anti- 
pyretic we  possess.  It  may  be  used  as  a  cold  sponge  bath,  the  cold 
pack  or  an  ice  bag  to  the  chest.  There  is  no  objection  to  the  bath  except 
the  prejudice  of  the  laity.  While  cold  is  applied  to  the  trunk  the  ex- 
tremities should  he  closely  watched,  and  heat  applied  if  nectwsary.  The 
duration  of  the  pack  or  buth,  and  the  frecjuency  of  iiiinr  use,  will  dejwnd 
upon  the  individual  ease.  In  the  majority  of  eases  stimulants  are  not 
required.  They  are  calle^l  for  when  the  pulse  is  weak,  compressible,  and 
rapid,  when  the  face  in  pale  and  the  exlremiti«*«  are  cold.  The  same 
stimulants  are  to  l>e  employed,  and  in  the  same  way,  as  in  broncho- 
pneumonia. Cardiac  stimulants  are  usually  rei^uireil  in  larger  quantity 
at  the  time  of  and  just  after  the  crisis.  Itepiratory  stimulants  are  indi- 
cated as  in  })ron<?ho-[Uieumonia. 

PLErno-PNEUMOXiA. — Under  this  term  are  included  cases  of  pneu- 
monia with  an  excessive  amount  of  pleurisy,  the  two  processes  uniting 
to  produce  a  single  clinical  type  of  disoa.<e. 

In  nearly  all  eases  of  lobar  pneumonia  there  is  a  certain  amount 
of  inflammation  of  the  pulmonary  pleura,  and  also  in  those  cases  of 
broncho-pneumonia  which  are  accompanied  by  any  marked  degree'  of 
consolidation.  In  both  nf  these?  the  pleurisy  is  usually  coextensive  with 
the  consolidation.  But  in  certain  cases,  in  both  forms  of  pneumonia,  the 
amount  of  pleurisy  is  excessive,  and  this  so  modifies  the  symptoms  and 
course  of  ttie  disease  as  to  require  for  them  a  separate  consideration. 
In  some  it  appears  that  the  inflammatory  process  begins  almost  simul- 
taneously in  the  lung  and  in  the  pleura;  while  in  others  the  pleurisy 
follows  the  pneumonia.  These  cases  are.  I  l)eliove,  almost  invariably 
due  to  the  pneumococcus,  although  in  some  there  is  a  mixed  infection. 

In  398  hospital  cases  of  pneumonia  there  were  27,  or  6.8  per  cent, 
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which  could  be  classed  as  plenro-pneamonia,  the  diagnosU  being  con- 
finned  either  by  autopsy  or  operation.  Of  190  fatal  cases,  12-5  per  cent 
were  plearo-pnenmonia.  Most  of  these  hospital  patients  were  under  three 
years  of  age,  and  the  disease  is,  I  think,  more  frequent  at  this  period  than 
in  older  children. 

Tifuloiia — Of  these  27  cases,  17  were  classed  as  broncho-pmeumonia  and 
10  as  lobar  pneumonia.  The  left  lung  was  more  frequently  affected  than 
the  right  in  the  proportion  of  three  to  two.  In  most  of  the  cases  the 
pleura  coTering  the  entire  lung  was  iuTolTed,  eyen  though  the  pneumonia 
affected  but  a  single  lobe,  or  only  a  part  of  a  lobe.  In  nearly  half  the  cases 
both  lungs  were  iuTolred,  but  one  to  a  very  much  less  extent  than  the 
other.  In  a  small  number  of  cases  the  pleurisy  was  limited  to  the  pos- 
terior surface  of  the  lung,  stopping  at  the  axillary  line. 

In  pleuro-pneumonia  both  the  visceral  and  the  p^etal  pleura  are 
coated  with  a  layer  of  yellowish-green  fibrin,  in  thick,  shaggy  masses,  by 
which  the  lung  is  adherent  to  the  chest  wall,  the  diaphragm,  and  the 
pericardium  (Plate  XII).  The  exudation  varies  between  one  eighth 
and  one  half  an  inch  in  thickness.  It  can  often  be  stripped  from  the 
lung  or  scraped  from  the  chest  wall  by  the  handf uL  In  its  meshes  small 
pockets  may  form,  which  contain  only  a  few  drops,  or  sometimes  a 
drachm  of  pus,  or  less  frequently  serum.  This  is  the  condition  in  which 
the  lung  is  usually  found  where  death  has  occurred  at  the  height  of  the 
disease.  If  the  process  has  lasted  longer,  larger  collections  of  pus  may  be 
present.  The  lung  itself  shows  the  usual  changes  of  pneumonia,  and  if 
there  has  been  any  considerable  accumulation  of  fluid,  there  are  in  addi- 
tion the  evidences  of  compression. 

With  pleuro-pneumonia  of  the  left  side,  the  pericardium  is  occa- 
sionally involved.  This  was  seen  in  two  of  my  cases,  the  lesions  closely 
resembling  those  of  the  pleura.  In  two  cases  there  was  also  meningitis, 
and  in  one  peritonitis,  the  exudation  in  all  cases  having  the  same  charac- 
teristics. 

An  inflammation  of  the  intensity  described  is  very  often  fatal  in  the 
acute  stage,  if  the  patient  is  a  child  under  two  years  old.  Occasionally 
at  this  age,  and  very  frequently  in  older  children,  we  see  the  later  stages 
of  the  process.  The  most  frequent  course  is  for  more  and  more  pus  to  be 
poured  out  from  the  inflamed  pleura  until  the  chest  is  filled,  the  case 
becoming  thus  one  of  empyema.  Sometimes  the  fluid  is  serous  instead  of 
purulent,  but  this  is  very  rare  in  infancy.  Under  other  circumstances  the 
exudation  is  partly  absorbed,  but  the  greater  part  becomes  organized  so  as 
to  form  a  thick  jacket  of  fibrous  tissue  which  binds  the  lobe  or  lung  to 
the  chest  wall,  and  interferes  seriously  with  its  subsequent  full  expansion. 
Chronic  interstitial  pneumonia  may  follow. 

Bymptonu. — There  is  little  which  distinguishes  a  case  of  pleuro-pneu- 
monia except  the  severity  of  all  the  constitutional  symptoms ;  the  tem- 


PLKCRO-PXKCMONnA, 


S81 


peratare  is  often  higher,  the  proBtration  greater,  and  the  patient  in  erery 
way  impresses  one  as  being  more  seriously  ill  than  with  ordinary  pnen- 
monia-  Sometimes  tlie  thoracic  pain  is  more  severe  and  more  constant 
than  is  usual  in  pneumonia.  The  diagnosis,  however,  is  to  be  made  by 
the  pbjTsical  signs. 

In  the  early  stage  the  pleuritic  friction  sounds  are  unusually  promi- 
nent ;  after  two  or  three  days  the  signs  of  consolidation  come  out  clearly 
in  most  cases,  but  still  accompanied  by  loud  friction  sounds.     After  the 
fibrinous  exudation  is  very  abundant,  the  signs  are  often  obscure  and  con- 
fusing, and  there  may  be  at  no  time  well*defined  signs  of  consolidation. 
There  is  usually  a  mingling  of  the  signs  of  con.^olidation  with  those  of 
effusion.     There  is  marked  dulness,  and  sometimes  flatness.    The  vocal 
fremitus  is  apt  to  be  diminished,  and  it  may  be  absent     Bronchial  voice 
uid  br^flthing  are  heard,  but  they  are  not  distinct  as  in  consolidation ; 
they  are,  however,  feeble  and  distant,  as  over  fluid.    There  are  usually 
coarse,  moist,  crackling  pleuritic  sounds,  but  these  may  be  absent    The 
ngns  may  be  found  over  one  entire  lung,  or  they  may  be  limited  to 
th«  posterior  region,  and  even  to  a  single  lobe.    They  resemble  those 
present  over  fluid,  with  one  exception — viz.,  the  heart  is  not  displaced. 
If  &n  exploratory  puncture  is  made,  nothing  is  found ;  occasionally  the 
«iploring   needle  happens  to  strike  one  of  the  small   pockets  of  pus 
in  the  meshee  of  the  fibrin,  and  a  few  drops  of  clear  pus  are  withdrawn. 
If  ftn  incision  is  made  under  the  supposition  that  the  case  is  one  of  em- 
pyema, no  more  pus  may  be  found,  the  surgeon  coming  upon  the  pul- 
Qtunary  adhesions  as  soon  as  the  chest  is  opened.    There  is  scarcely  any 
condition  in  the  chest  giving  signs  more  puzzling  than  those  just  enu- 
oer«ted.     They  are,  however,  easily  explained  by  the  pathological  con- 
ditions present. 

Prognodi. — The  prognosis  in  pleuro-pneu monia  is  much  worse  than 

in  ample  pneumonia.     In  infants  the  outlook  is  very  bad,  the  majority  of 

cans  dying  during  the  acute  stage,  usually  in  the  second  week.    Very 

yonng  children  may  be  overwhelmed  with  the  extent  and  the  intensity  of 

the  inflammation,  and  die  in  four  or  five  days.    In  children  over  two  years 

old  the  most  frequent  result  is  for  the  case  to  go  on  to  empyema,  which 

with  proper  treatment  usually  terminates  in  recovery.     Where  there  is 

organization  of  the  fibrin  with  the  production  of  extensive  adhesions,  the 

ultimate  result  is  often  not  so  favourable  as  when  empyema  develops. 

Convalescence  is  usually  slow,  and  the  patients  are  liable  to  exacerbations  of 

pleurisy;  they  may  suffer  for  years  from  the  partial  crippling  of  one  lung. 

Dia^^odn — This  is  to  be  made  only  by  the  physical  signs.    A  differ* 

ential  diagnosis  from  fluid  in  the  chest  can  in  some  cases  be  made  only 

by  an  exploratory  puncture. 

Treatment —Cases  of  pleuro-pneumonia  require  no  special  treatment 
In  general  they  are  to  be  managed  like  the  ordinary  cases  of  pneumonia 
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of  the  severe  type.  In  some,  the  excessive  pain  may  call  for  more  active 
counter-irritation  and  a  freer  use  of  opium  than  in  otlier  forms  of  pneu- 
monia, and  the  greater  prostration  may  require  that  stimulants  be  given 
earlier  and  in  larger  quantities. 

HYPOSTATIC  PNEtTMONIA. 


This  can  not  often  be  recognised  clinically,  but  it  is  very  frequently' 
seen  upon  the  post-mortem  table.  It  is  present  in  some  degree  in  al- 
most every  case  where  an  infant  has  died  of  chronic  disease.  It  is  par- 
ticularly frequent  in  those  who  have  died  of  marasmus.  It  is  sometimes 
described  as  **  strip  pneumonia,"  on  account  of  its  position.  It  invari- 
ably occupies  a  strip  along  the  posterior  border  of  both  lungs,  and  usu- 
ally of  both  the  uper  and  lower  lobes.  This  is  from  one  to  two  inches 
wide,  of  a  uniform  dark-red  colour,  and  is  sharply  outlined.  The  pleura 
is  not  involved,  and  the  remainder  of  the  lung  may  be  normal,  congested, 
or  slightly  emphysomatous.  On  section,  it  is  seen  that  the  pneumonic 
area  is  quite  superficial,  rarely  involving  the  lung  to  a  greater  depth 
than  half  an  inch.  Under  the  microscope  there  is  found  a  distention  of 
the  small  blood-vessels  in  the  affected  area,  and  the  air  vesicles  are  filled 
with  many  red  blood  cells,  epithelial  cells,  and  a  few  leucocytes.  Be- 
tween the  areas  of  consolidation  are  groups  of  air  vesicles  which  are 
normal,  congested,  or  collapsed.  It  is  a  lobular  rather  than  a  broncho- 
pneumonia. The  lesions  in  this  form  of  pneumonia  are  probably  the 
result  of  venous  stasis,  owing  to  the  child's  recumbent  position. 

At  autopsy  the  condition  may  be  confounded  with  atelectasis;  this, 
however,  is  almost  invariably  more  marked  in  the  interior  of  the  lung, 
while  pneumonia  is  always  more  marked  upon  the  surface.  The  two  con- 
ditions are  sometimes  associated.  Little  significance  is  to  be  attached 
to  the  finding  of  hypostatic  pneumonia  at  autopsy,  and  it  alone  should 
never  be  regarded  as  a  suilicient  cause  of  death,  although  it  is  perhaps 
the  only  lesion  present.  During  life  it  may  give  rise  to  fine  moist  rales, 
which  are  heard  along  the  spine,  usually  upon  both  sides;  but  there  is 
neither  dulness  nor  bronchial  breathing. 

The  treatment  is  that  of  the  primary  disease. 

CHRONIC  BRONCHO-PNEUMONIA— CHRONIC  INTERSTITIAL 

PNEITMONIA— BRONCHIECTASIS.  | 

Chronic  broncho-pneumonia  is  an  inflammation  of  the  connective^ 
tissue  framework  of  the  lung,  involving  the  stroma,  the  alveolar  septa, 
the  walls  of  the  bronchi,  and  the  pleura.  It  is  usually  accompanied  by 
cylindrical  dilatation  of  the  bronchi — bronchiectasis. 

Etiology. — Tn  children,  as  in  adults,  this  process  is  most  frequently 
associated  with  pulmonary  tuberculosis;  but  in  early  life  it  is  not  an  in- 
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Tn  the  jrrejiter  nart  of  the  siHH'imcn  th**  dist'Ase  is  limitcxl  to  the  vicinity  of  the 
stnnll  bronchi,  A  A  A,  each  of  which  Is  surrounded  by  a  zone  of  new  oonuectivs 
tissiio,  thu  result  of  the  iiinamtiwtory  prooess,  the  intirveiiing  \nng  tissue,  B  B,  being 
normal.  In  lh»»  lowor  lift -hand  portion,  tht»  disease  is  more  diffuse:  the  air  vesir)i*«. 
C\  l>etweeu  the  areas  of  new  coiiuec-tire  tissue  are  greatly  compre»seil.  and  in  ^fi 
plaoes  entirely  obliterated.  '  (After  Delafidd. 
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"frequent  condition  apart  from  tiiberculosis.  The  non-tuberculous  cases, 
as  a  rule,  are  preceded  by  an  attack  of  acute  broncho-pneumonia,  sonie- 
times  by  several  such  attacks,  separated  by  longer  or  shorter  intervals. 

Lesions. — The  pnrt  of  the  lung  affected  may  be  an  entire  lobe,  but 
usually  it  is  a  portion  of  one  lobe,  or  there  are  areas  in  more  than  one 
lobe.  There  are  dense  connective-tissue  adhesions  binding  the  diseasiid 
part  to  the  chest  wall,  to  the  diaphra^^  and  to  the  poricardium,  often 
80  firmly  that  the  lung  is  torn  on  removal.  The  affected  lung  is  smaller 
than  in  health;  it  is  liard,  tough,  and  fibrous.  Surrounding  the  fibrous 
portions  are  emphysematous  areas,  On  section,  the  process  is  seen  to 
be  someu'hat  irregularly  difltributcd  through  the  lung,  the  lesion  being 
usually  most  marked  in  the  vicinity  of  the  smaller  bronchi,  and  some- 
times  seen  only  there,  the  intervening  lung  being  nearly  normal  (Plate 
XIII).  In  some  portions,  where  the  process  is  most  advanced,  almost 
all  trace  of  lung  tissue  has  disappeared,  the  part  resembling  a  solid 
fibrous  tumour,  through  which  run  the  bronchial  tubes,  usually  much 
dilated.  In  places  this  dilatation  may  be  sufficient  to  form  cavities  of 
considerable  size.  The  bronchial  glands  are  often  enlarged  to  the  size 
of  a  hazelnut,  and  they  may  be  tuberculous. 

Upon  examination  with  the  microscope,  the  pleura  is  found  greatly 
thickened,  with  bands  of  new  fibrous  tissue  passing  from  it  into  the  lung. 
The  walls  of  the  small  bronchi  are  in  most  places  thicker  than  normal, 
but  elsewhere  they  have  undergone  cylindrical  dilatation,  and  arc  filled 
with  pus.  The  walls  of  the  alveoli  show  a  marked  proliferation  of  the 
connective-tissue  elements,  and  the  alveoli  are  filled  with  organized  in- 
flammatory products,  so  that  they  are  nearly  or  quite  obliterated.  The 
Btmma  is  much  increased  in  amount  throughout  the  affected  lung. 

Symptoms. — In  most  of  the  cases  there  is  a  history  of  an  attack  of 
acute  broncho-pneumonia,  from  which  the  child  made  a  slow  convales- 
cence, remaining  pale,  anemic,  and  sometimes  wasted  for  several  months. 
Improvement  then  took  place  in  the  general  symptoms,  the  appetite  and 
strength  returned,  and  in  many  cases  the  lost  weight  was  nearly  or  quite 
regained.  However,  neither  the  pulmonary  symptoms  nor  the  physical 
signs  entirely  disappeared.  There  remained  a  dry,  hard  cough,  which  at 
times  was  severe.  Pains  in  the  chest  were  occasionally  complained  of, 
and  perhaps  shortness  of  breath  on  exertion  was  noticed. 

Examination  shows  a  persiHlence  of  the  dulness  on  percussion,  with 
a  rude  or  broncho-vesicular  respiratory  murmur  of  very  feeble  intensity. 
Little  change  may  take  place  in  these  signs  for  months;  then  an  acute 
attack  of  bronchitis  or  broncho- pneumonia  may  occur.  If  the  latter,  the 
same  lung  is  affected,  and  a  fresh  consolidation  is  added  to  the  previous 
disease.  This  attack  may  not  be  very  severe,  but  it  drags  on  for  several 
weeks,  with  slight  fever  and  little  or  no  change  in  the  physical  signs. 
Partial  resolution  may  then  take  place,  but  the  lung  is  left  much  more 
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seriously  crippled  than  before.  Often  there  is  a  history  of  several  auch 
attacks,  each  one  leaving  the  lung  a  little  worse  than  it  found  it. 

The  characteristic  physical  signs  of  chronic  broncho-pneumonia  are 
not  usually  present  until  (he  proows  has  continued  for  many  months. 
They  may  be  found  over  part  of  a  lobe,  or  over  an  entire  lobe,  or  even  the 
greater  part  of  one  lung.  On  inspection,  there  is  seen  in  a  well-marked 
case,  retraction  of  the  chest,  which  is  especially  nnfieeable  when  the 
disease  is  nituatod  at  the  apex  of  the  lung.  The  vocal  fremitus  is  usually 
increased,  but  it  may  not  be  abnormal.  There  is  marked  d\dnes«.  often 
flatness,  over  the  ttffccte<l  area,  with  exaggerated  resonance  over  the  rest 
of  the  lung.  The  area  of  flatness  shades  off  gradually.  The  most  strik- 
ing tiling  on  auscultation  is  the  very  feeble  respiratory  murmur;  in  many 
cases  the  lung  is  almost  silent.  EAles  and  friction  sounds  are  usually 
absent  except  during  an  acute  exacerbation  of  the  symptoms,  when  they 
may  be  heard  as  in  any  attack  of  brunehu-pncumonia.  In  recent  cases 
there  is  no  displacement  of  the  heart;  in  those  of  long  standing  it  may 
be  drawn  far  to  the  affected  side  by  contraction  of  the  adhesions. 

When  the  lesions  are  once  present  complete  recovery  ia  impossible, 
and  there  is  always  a  tendency  for  them  to  increase  rapidly  or  slowly, 
according  to  the  child's  vigour  of  constitution,  its  surroundings,  and  the 
frefiuency  with  which  exacerbations  occur.  If  the  disease  is  extensive 
the  patient  often  succumbs  to  some  intercurrent  disease  or  to  an  acute 
attack  of  pneumonia;  if  limited  in  area,  the  process  may  be  arrc8te<l  and 
t!ie  patient  recover,  always,  huwuverj  to  be  more  or  less  embarrassed  be- 
cause of  the  crippling  of  a  part  of  one  lung.  Not  a  small  number  of 
the^e  children  ultimately  die  of  tuberculosis,  and  in  such  cases  it  is  always 
a  dilhcult  matter  to  decide  whether  tuberculosis  was  present  from  the 
beginning,  or  whether  there  was  subsequent  infection. 

The  cases  in  which  bronchiectasis  is  the  most  important  condition 
are  not  common.  The  only  characteristic  additional  symptom  is  a  copious 
mueo-purulent  expectoration  which  is  usually  very  fetid.  It  may  amount 
to  several  ounces  a  day,  and  is  expelled  after  paroxysms  of  coughing 
which  usually  occur  in  the  morning.  This  may  continue  for  months  or 
even  years,  and  yet  these  patients  are  generally  without  fever,  seldom  lose 
weight,  and  may  give  the  appearance  of  being  in  very  good  health.  It 
is  rare  that  the  phy.sical  signs  of  a  cavity  are  present. 

Frognoais. — This  depends  on  the  extent  of  the  disease,  the  patient's 
age  and  constitution,  and  on  our  ability  to  prevent  by  treatment,  climatic 
and  otherwise,  the  occurrence  of  acute  exacerbations.  Under  the  most 
favourable  conditions,  a  few  patients  may  recover  completely  so  far  as 
symptoms  are  concerned ;  but  the  majority  remain  at  best  delicate  during 
childhood,  or  even  throughout  life. 

Diagnosis. — The  most  important  thing  is  to  distinguish  between  the 
simple  and  the  tuberculous  cases,  and  this,  it  must  be  confessed,  is  in  the 
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niajoritj  impossible.  I  have  repeatedly  seen  a  process  proved  at  autopsy 
It)  be  Himple,  which  all  who  had  observed  the  case  had  unhesitatingly  pro- 
nounced to  be  tuberculous,  and  quite  as  often  the  oppoBite  has  been  true. 
If  the  family  hifitory  is  good,  if  the  patient  lives  in  the  country,  if  his 
i-yrnptoitis  begin  with  a  well-defined  acute  attack  of  jmeumonia,  if  Ihe 
seat  of  disease  is  the  base  posteriorly,  and  if  the  examination  of  the 
sputum  is  negative,  the  process  is  probably  simple.  If  the  family  history 
is  doubtful  or  is  positively  tuberculous,  if  the  patient  lives  in  the  city,  and 
especially  if  he  is  an  inmate  of  an  institution  or  if  his  home  is  among 
the  tenements,  if  the  initial  symptoms  are  indefinite,  if  the  disease  is 
situated  anteriorly,  the  process  is  probahly  tuberculous.  The  discovery 
of  tubercle  bacilli  in  the  sputum  is,  of  course,  conclusive. 

Treatment. — Nothing  has  any  essential  influence  upon  the  disease 
except  change  of  climate.  This  should  be  the  same  as  for  tuberculous 
casee.  The  treatment  of  the  patient  has  for  its  object  the  maintenance 
of  the  general  nutrition  at  its  highest  point,  by  careful  feeding,  judicious 
exercise,  and  by  most  of  the  measures  enumerated  in  the  chapter  on  ilal- 
nutrition.  Cod4iver  oil  should  be  given  throughout  every  winter  season. 
The  cough  may  be  treated  as  in  cases  of  chronic  bronchitis. 

Cases  of  bronchiectasis  may  obtain  considerable  relief  from  inhala- 
tions of  creosote.    They  should  not  be  operated  upon. 


ABSCESS  OP  THE  LUNQ. 

Multiple  small  abscesses  are  not  uncommon  as  a  termination  of  acute 
broncho-pneumouia.  in  which  connection  they  have  already  been  consid- 
ered. Ijflrger  non-tuberculous  absces-ses  of  the  lung  ure  rare,  very  obscure 
in  their  symptoms,  and  apt  to  be  mistaken  for  localized  empyema,  some- 
times for  interstitial  pneumonia  with  bronchiectasis.  Three  such  cases 
have  come  under  my  observation.*  One  was  discovered  at  autopsy,  the 
other  two  were  recognized  during  life  and  successfully  treated  by  o[)era- 
tion.  Other  examples  in  3'oung  children  have  been  reported  by  Iluljer 
and  by  Hedges.  The  cause  of  these  single  abscesses  is  usually  a  previous 
attack  of  acute  primary  pneumonia,  less  frequently  an  inBammation  ex- 
cited by  a  foreign  body  in  the  lung. 

An  abscess  due  to  a  foreign  body  is  usually  accompanied  by  wasting, 
and  a  widely  fluctuating  temperature  of  a  hectic  type — siymptoms  sug- 
gestive of  a  rapidly  advancing  tuberculous  process.  If  the  abscess  follows 
an  ordinary  pneumonia  the  course  is  generally  less  intense.  The  consti- 
tutional s)Tnptoms  differ  little  from  those  of  empyema.  There  is  an 
irregular  type  of  fever,  sometimes  quite  high,  but  more  often  only  from 
99"  to  101"  or  102"  F.,  a  moderate  cough,  not  much  wasting  and  gener- 
ally not  very  marked  prostration.    A  leucocytosia  of  30.000  to  60,000  is 
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usually  present.  The  physical  signs  are  somewhat  confusing  and  are  a 
combination  of  those  present  in  effusion  and  consolidation.  There  is  an 
area  of  flatness  shading  off  into  dulness.  The  vocal  fremitus  may  be 
increased  or  it  may  be  diminished.  The  respiratory  inunnur  \&  very 
feeble  or  absent  over  the  abscess,  often  it  is  broncho-vesicular  in  charac- 
ter. Friction  sounds  and  rales  are  usually  present.  The  heart  is  sHghUy 
or  not  at  all  displaced.  If  an  exploratory  needle  is  introduced,  pus  may 
not  be  found  even  by  repeated  punctures ;  or  it  may  be  obtained  at  one 
time  and  not  at  another,  although  introduced  in  the  same  intercostal 
s]tace,  the  diftcrence  in  result  l>eing  due  to  the  direction  in  which  the 
needle  is  pas.sed  into  the  lung.  When  pus  is  found,  the  diagnosis  of  a 
localized  empyema  is  generally  regarde<l  as  established,  and  it  is  not  until 
the  choriit  is  openetl  that  the  mistake  is  discovered.  The  operator  then 
comci  upon  the  lung,  which  itmy  or  may  not  he  adherent.  If  the  absceM^^I 
follows  an  acute  pneumonia  the  pus  may  show  a  pure  culture  of  the  ^^ 
pneumococcus.  If  it  is  due  to  a  foreign  body,  there  is  invariably  mixed 
infection,  and  the  pus  is  apt  to  be  fetid. 

When  not  treated  surgically  abscess  of  the  lung  may  rupture  into  tlie 
pleural  cavity,  producing  a  secondary  empyema,  or  spontaneous  evacu- 
ation may  take  jilace  through  a  bronchus  and  recovery  follow.  Wlien 
the  cause  is  a  foreign  body  rapid  recovery  often  follows  its  expulsion  by 
coughing.  If  the  diagnosis  is  made  and  proper  surgical  treatment  is 
instituted,  recovery  occurs  in  probably  the  majority  of  cases. 

The  general  plan  of  treatment  should  he  t]ie  siiuic  as  in  empyema.  In 
a  small  proportion  of  cases  aspiration  may  suffice  for  a  cure.  However, 
incision  is  usually  necessary.  If  the  pleura  is  not  adherent,  adhesions 
should  he  excited  by  packing  the  thoracic  wound  with  gauze,  and  after 
a  few  days  a  second  operation  may  be  done.  The  hing  shnuld  be  opened 
with  a  blunt  instrument,  following  the  line  of  the  exploring  necillo,  and 
a  drainage-tube  inserted  as  in  empyema,  the  subsequent  treatment  being 
the  same  as  for  that  disease. 


GAXGRENE  OF  TDE  LITNG, 


I 


Pulmonary  gangrene  is  rare  in  children,  although  probably  more  com- 
mon tluiu  iu  adults.  It  is  most  frequently  associated  with  pneumonia. 
It  is  usually  circumscribed,  and  seldom  diagnosticated  during  life. 

Etiology. — All  my  cases  have  been  in  children  under  three  years  old, 
the  youngest  an  infant  of  four  months.  Gangrene  occurs  for  the  most 
part  in  children  who  are  ill-conditioned,  feeble,  or  cachectic,  and  often 
follow.**  one  of  the  infectious  diseases,  particularly  measles.  Of  nine  caBe4- 
which  have  come  under  my  personal  observation,  six  complicated  acuttt 
broncho-pneumonia  and  one,  lobar  pneumonia.  It  has  been  present  in 
three  per  cent  of  my  autopsies  upon  cases  of  pneumonia.  The  immediate 
cause  of  the  necrotic  process  is  interference  with  the  circulation  in  a  part 
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of  the  lung,  which  is  usually  due  io  thrombosis  or  emlwHflm  of  some  of 
the  branches  of  the  pidmonary  artery.  To  this  there  is  added  the  en- 
trance of  putrefactive  bacteria.  In  some  cases  pulmonary  gangrene  may 
begin  as  a  s<?ptie  thrombosis,  this  infection  originating  in  mme  process  in 
a  distant  part  of  the  body. 

Lesions.^Thii  lower  lobes  are  more  frticjUi^ntly  affected  than  the  up- 
per, and  the  surface  of  the  lung  rather  than  the  central  portions. 

Two  forms  of  gangrene  may  be  seen:  the  diffuse  form,  which  atTocts 
a  whole  lobe,  or  even  a  whole  lung;  nnd  the  circumscribed  form,  which 
oct'urs  in  a  number  of  small  scattered  areas.  The  latter  is  the  variety 
usually  seen  in  children.  In  the  diffuse  form  the  lung  is  of  a  dirty 
green  or  brown  colour,  moist,  and  omits  a  gangrenous  odour.  In  the 
circumscribed  form,  when  occurring  in  pneumonia,  the  parts  affecte<i 
are  of  a  gray  or  green  colour,  usually  wedge-shaped,  with  (he  base  at  the 
surface  of  the  lung.  In  the  early  stage  they  are  not  softened,  and  have 
no  gangrenous  odour;  later,  both  these  conditions  may  be  present,  and 
masses  of  necrotic  lung  tissue  may  be  found  in  a  cavity  with  ragged  walls, 
partly  fille4i  with  fetid  pus.  Careful  dissection  will  reveal,  in  many  cases, 
the  presence  of  thrombi  iu  (lie  vessels  leading  to  the  gangrenous  parts. 

Symptoms. — There  are  but  two  distinctive  symptoms  of  pulmonary 
gangrene:  the  gangrenous  odour  of  the  breath,  and  the  expectoration  of 
masses  of  necrotic  lung  tissue.  In  the  cases  associated  with  acute  pneu- 
monia, which  include  the  majority  of  those  seen,  death  nearly  always 
takes  place  before  there  is  any  separation  of  the  sloughs,  and  even  before 
very  active  decomiiosilion  iu  the  nt'iTotic  arciis  has  rtccurrtxl.  Both  the 
peculiar  symptoms  are  therefore  wanting,  and  the  diagnosis  is  made  only 
at  the  autopsy.  This  has  been  true  of  nearly  all  the  cases  which  have 
come  under  my  own  observation.  Hut  thrse  patients,  with  one  exception, 
were  infants.  In  older  children,  particularly  in  cases  secondarj'  to  the 
entrance  of  a  foreign  body,  the  characteristic  symptoms  are  more  fre- 
quently seen,  and  there  may  Im?  a  third  symptom — haemorrhage.  This 
is  present  iu  about  one  fourth  of  the  ctn^os  (Rilliet  and  Barthez),  and 
may  be  fatal.  The  genera!  syuiptoms  associated  with  gangrene  are  those 
of  profound  asthenia^  resembling  the  typhoid  condition. 

From  what  has  Inxm  said,  it  will  be  evident  tluit  the  diagnosis  is  very 
ditheult.  If  the  characteristic  oilour  of  the  breath  is  present,  conditions 
in  the  mouth  from  which  it  might  arise  must  be  excluded.  The  physical 
signs  differ  in  no  resjjcct  from  those  of  ordinary  casas  of  pneumonia. 
The  termination  is  almost  always  in  death.  This  is  due  not  only  to  the 
condition  itself,  hut  to  the  circumstances  in  which  it  is  seen. 

Treatment. — The  general  treatment  should  be  supporting  and  stimu- 
lating, as  in  all  severe  cases  of  pneumonia.  For  the  local  process  but 
little  can  be  done,  except  the  inhalation  of  antiseptics,  of  which  creosote 
and  turpentine  ftre  xindoubtedly  the  best. 
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These  terms  are  appiioa  to  a  state  oi  tiie  iung  rosen 
condition,  hut  oceumng  in  a  lung  which  has  once  been  expanded 
may  be  due  to  compression  or  to  obstruction. 

Collapse  from  Compression. — The  principal  cause  of  this  fomi  is  pleu- 
ritic cfTusion.  It  may  also  1)0  produced  by  pneumothorax,  enlargement 
of  the  heart,  pericardial  effusion,  dcfonnities  of  the  chest  from  rickets 
or  Fott's  disease,  and  tumours  of  the  medijuslinum  or  the  thoracic  wall. 
In  the^e  conditions,  on  account  of  the  external  pressure,  the  air  vesicles 
are  nnt  filled,  alth^nigh  the  bronchi  are  pervious.  After  collapse  has  ex- 
iriled  fur  a  considernftlu  time,  changes  may  tjike  place  in  the  lung  which 
render  ejcpansion  dilhcult  or  impossible.  Unless,  however,  there  are 
|>leuri{ic  ndhesioni*,  expansion  often  takes  place  readily  after  many  weeks 
and  even  moutha.  The  symptoms  and  signs  are  those  of  the  original 
disease. 

Treatment  is  available  ehietly  in  that  form  which  follows  pleuritic 
effusion,  and  will  he  considered  in  the  chapter  on  Empyema. 

Collapse  from  Obstruction. — This  ie  due  to  two  factors:  blocking  of 
either  the  large  or  small  bronchial  tubes,  and  feeble  inspiratory  force. 
The  importance  of  eoHupse  from  obslrueiion  in  the  acute  diseases  of 
the  lung  iu  infancy  has,  I  think,  been  exaggerated.  Whenever  a  large 
or  sniall  bronchus  is  conipletely  obstructed  by  a  foreign  body,  the  portion 
of  the  lung  to  which  the  bronelius  is  distributed  gradually  becomes 
collapsed.  If  it  is  one  of  the  primary  bronchi  which  is  occluded,  a  whole 
lung  may  bo  onllapsed;  if  one  of  the  lobar  divisions,  an  entire  lol)c;  if 
one  of  the  smaller  divisions,  only  a  small  area.  The  collapse  does  not 
take  place  immediately,  but  the  contents  of  the  air  vesicles  are  gradually 
ai)SorbeiJ  by  tlio  blood.  The  collapsi^d  pnrtinn  is  slightly  depressed  below 
the  surface  of  the  lung.  It  is  of  a  dark-re<l  colour,  very  vascular,  and 
to  the  naked  eye  resembles  a  pneumonic  area,  which  it  may  subsequently 
become. 

Many  writers  explain  the  development  of  broncho-pneumonia  from 
bronchitis  of  the  smaller  tubes,  through  the  intervention  of  pulmonary 
collapse,  assximiug  that  the  obstruction  of  the  small  bronclii  from  swelling 
of  their  walls  and  the  accumulation  of  secretion,  produces  the  same  re- 
sult as  the  plugging  of  a  bronchus  by  a  foreign  body.  In  my  own  autop- 
sies I  have  found  little  support  for  this  theory.  In  acute  bronchitis  of 
the  smaller  tubes  the  lumen  is  narrowed,  but  seldom  enough  to  prevent 
the  entrance  of  air.  The  result  is  usually  emphysema,  not  ateUvtaf^is. 
Such,  at  least,  has  been  the  condition  I  have  most  frequently  found  in 
autopsies  in  the  earliest  stage  of  broncho-pneumonia  following  bronchitis 
of  the  fine  tubes.  There  are  very  often  groups  of  collapsed  air  vesicles 
surrounding  pneumonic  areas,  but  these  are  neither  an  essential  nor  a 
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very  important  part  nf  the  lesion.  Collap:*e  of  a  large  part  of  the  lung, 
or  even  of  a  lobe,  I  have  never  seen,  either  in  pertussis  or  iu  aeute 
l>roiichitis. 

There  is  seen  in  Jt'licatc  or  rachiiic  infants  a  form  of  <'olIapsc  which 
comes  on  very  gra<hially.  It  is  arcotnpiiniud  l»y  hrondiiti;!  affwling  the 
tubes  in  the  dependent  part  of  the  lung.  It  may  resemble  the  congenital 
form  of  atelectasis.  Under  the  microscopo  there  is  almost  invariably 
found  act'otnpanying  the  collapse,  lobular  |ineuiMonia  and  bronehitis  of 
the  tubes  in  the  affected  regions. 

The  symptornB  of  acquired  atelectasis  are  much  the  same  as  in  the 
jHTsistcnt  coiit;eiii1ul  form.  The  res])iration  i.s  ra^iiil,  niiil  tbiTc  may  be 
inspiratory  dyspna-a  with  deep  recession  of  the  chest  walls,  esjjecially  if 
there  is  rickets.  There  is  also  cyanosis  of  variable  intensity.  The  tem- 
perature is  not  elevated,  but  frequently  is  subnoniial.  The  physical  signs 
are  \eTy  uncertain.  There  is  usually  feeble  respiratory  murmur  over  the 
affected  areas^  occasionally  accompanied  by  moist  rales.  The  essential 
point  of  differcui'c  between  these  cases  and  those  of  cougenital  atelectasis 
is  that  in  the  former  the  patients  are  often  strong  at  birth,  crying  and 
breathing  well,  giving  no  signs  of  anything  wrong  in  the  lungs  until  the 
general  nutrition  has  suffered  from  some  other  cause. 

The  following  is  a  fairly  typical  case :  A  female  infant  thirte<'n  months 
old  had  been  under  observation  for  several  months  before  death.  During 
this  period  she  suffered  a  great  part  of  the  time  from  mild  bronchitis. 
The  chest  was  extremely  rachitic.  The  respiration  was  always  acceler- 
atedj  and  on  inspiration  the  lateral  recession  of  the  chest  was  at  times 
extreme.  There  was  occasionally  seen  slight  cyanosis,  and  during  the 
last  few  weeks  it  was  constant.  r>eath  occurred  quite  suddenly.  At 
autopsy  there  was  found  very  uiarketl  vesicular  emphysema  of  both  lungs 
in  front.  Nearly  the  whole  of  both  lower  lobe,s  \vere  in  a  condition  of 
collapse,  and  of  a  uniform  gray i.**h- purple  colour.  The  posterior  portion 
of  the  up[K'r  lobes  was  similarly  affix-ted,  but  to  a  less  degree.  With 
moderate  force  all  of  the  coHapwMl  areas  could  be  completely  inflate<l. 
Bronchitis  was  present,  but  the  pleura  was  normal. 

The  treatment  of  these  cases  is  the  same  as  that  outlined  in  the  chap- 
ter upon  Congenital  Atelectasis  (page  74). 


EMPHYSEMA. 


Pulmonary  emphysema  consists  primarily  in  overdistention  of  the  air 
Teflicleg.  It  may  result  in  their  rupture  and  the  escape  of  air  into  the 
interlobular  connective  tissue  of  the  lung.  In  infancy  and  childhood 
emphysema  is  usually  associated  with  acute  processes. 

Etiology. — Cases  of  emphysema  are  divided  into  two  groups  which  are 
due  to  quite  ditlerent  causes.   In  one  group  it  Is  compensatory,  and  consists 
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in  OTerdistention  of  the  air  vesicles  in  certain  parts  of  the  lungs  because^ 
the  full  expansion  of  other  parts  is  prevented  either  because  they  are  con- 
solidated, as  in  pneumonia  or  tuberculosis,  bound  down  by  adhesionfl 
from  old  pleurisy,  or  subjected  to  external  pressure,  as  from  chest  de- 
formities due  to  Hott's  disease  or  rickets.  In  these  conditions  it  is  prob- 
able that  the  emphysema  is  produced  during  inspiration.  It  may  also  be 
produced  by  the  artificial  inflation  of  the  lungs  of  the  newly  born. 

In  the  second  group  of  cases  emphysema  is  produced  by  obstructive 
eipiratory  dyspncea  or  cough.  It  is  seen  in  all  forms  of  laryngeal  stenosis, 
in  acute  bronchitis  and  broncho-pneumonia,  in  asthma,  pertussis,  and 
occasionally  it  is  produced  by  any  condition  which  requires  deep  inspira- 
tion and  holding  the  breath.  A  case  has  beou  reported  to  me  which 
occurred  in  a.  little  boy,  who,  while  playing  that  he  was  a  steam  engine, 
would  hold  hiB  breath  for  a  long  time  and  then  issue  short,  forcible  ex- 
piratory puffs.  In  bronchitis  the  obstruction  may  be  caused  by  swelling 
of  the  mucous  membrane  or  by  an  accumulation  of  secretion.  In  tbil 
group  of  cases  air  enters  the  lun^,  bnt  as  it  can  not  readily  escape,  the  air 
Teaicles  are  distended,  sometimes  to  such  a  degree  that  their  resiliency  is 
almost  entirely  lost. 

Leuons. — The  most  common  form  in  early  life  is  acute  vesicular 
emphysema,  which  occurs  when  the  force  distending  the  air  cells  is  only 
moderate.  In  this  form  there  is  dilatation  of  the  vesicles  with  very  slight 
structural  changes,  there  being  usually  rupture  of  a  few  alveolar  septa 
only  (Fig.  90).  Although  the  dilatation  may  be  quite  marked,  the  emphy- 
sema  is  not  permanent.  The  parts  most  affected  are  the  ijpper  lobes,  par- 
ticularly the  anterior  borders.  In  appearance  the  emphysematous  lung  is 
pale,  sometimes  almost  white.  The  areas  are  prominent,  and  do  not  col- 
lapse upon  opening  the  chest,  With  a  lens,  or  even  with  the  naked  eye, 
the  individual  air  vesicles  can  often  he  distinguished  as  minute  pearly 
bodies,  at  times  resembling  miliary  tubercles.  When  the  disease  ii 
secondary  to  acute  bronchitis  or  laryngeal  stenosis  it  may  affect  nearly  the 
whole  of  both  lungs. 

With  a  greater  distending  force  rupture  of  many  of  the  air  vesicles 
results,  and  tliis  may  give  rise  to  interstitial  or  interlobular  emphysema. 
At  times  blobs  are  formed,  varying  iu  size  from  a  piifs  head  to  a  cherry. 
These  are  usually  seen  at  the  anterior  border  or  at  the  root  of  the  lung  on 
its  inner  surface.  Again,  the  air  finds  its  way  between  the  lobules,  dis- 
secting them  apart  in  all  directions  throughout  the  lung.  iSometimee  a 
large  part  of  the  surface  of  both  lungs  is  seamed  with  irregular  deep 
crevasses  containing  air,  the  largest  being  an  inch  or  more  in  length  and 
nearly  one  fourth  of  an  inch  wide.  The  most  severe  cases  occur  in  per- 
tussis. On  two  or  three  occiisions  I  have  seen  this  form  of  emphysema, 
once  to  an  extreme  degree,  where  children  had  died  from  diseases  uncon- 
nected with  the  respiratory  tract,  and  where  no  history  could  be  obtained 
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which  threw  any  light  upon  the  etiology  of  the  emphyBema.  Rupture  of 
the  bleba  which  form  at  the  root  of  th©  hing  may  lead  to  emphyaema  of 
the  mediastinum,  or  evea  of  the  subcutaneous  conuectiTe  tissue  of  the  body. 
This  is  occasionally  seen  iu  whooping-cough  and  in  laryngeal  stenosis. 
The  primary  or  substantive  form  of  emphyaema  seen  in  adult  life  rarely 
if  ever  occurs  in  childhood. 

Symptoms. — Emphysema  occurring  in  acute  pulmonary  diseases  gives 
rifle  to  no  peculiar  symptoms  and  to  no  physical  signs  except  exag- 
gerated resonance  upon  percussion.  If  the  patients  recover  from  the 
origiual  disease,  the  emphysema  undoubtedly  disappears  completely  in 
the  course  of  a  few  weeks  or  months.  Acute  interlobular  emphysema 
can  not  be  diagnosticated  during  life.  The  lesion  is  of  such  a  nature 
that  complete  recovery  is  impossible^  although  improvement  often  takes 
plaoe. 

The  treatment  of  emphysema  is  that  of  the  disease  with  which  it  is 
associated. 


CHAPTER   VL 


PLEURISr. 

All  the  common  forms  of  inflammation  of  the  pleura  are  seen  in 
childhood.  In  the  great  majority  of  cases  they  are  secondary  to  disease 
of  the  lung  itself.  Serous  effusions  are  much  less  frequent  than  in 
adults,  and  under  three  years  they  are  extremely  rare.  Purulent  effu- 
sion (empyema)  is,  however^  much  more  often  seen  than  in  adult  life, 
and  it  is  the  moat  important  variety  of  pleurisy  with  which  the  physi- 
cian has  to  deal. 

Whether  inflammation  of  the  pleura  erer  occurs  as  a  strictly  primary 
disease  is  still  a  mooted  point.  Cases  are  occaaionally  observed  cltntcally 
in  which  both  the  serouH  and  purulent  forms  of  the  disease  appear  to  be 
primary,  but  these  are  extremely  rare.  Acute  pleurisy  may,  however,  fol- 
low inllammation  of  the  lung  so  rapidly  that  it  is  not  easy  to  determine 
that  the  lung  was  first  affected.  In  infanta,  extension  from  the  lung  is 
almost  the  sole  canse.  It  occurs  both  with  lobar  and  broncho-pneumonia, 
existing  to  some  degree  in  nearly  every  case  in  which  there  is  consolida- 
tion of  the  lung.  Next  in  frofjuency  to  simple  pneumonia  as  a  cause  of 
pleurisy  are  the  tuberculous  processes  of  the  lung.  Tuberculous  phnirisy 
without  tuberculosis  of  the  lungs  or  the  bronchial  glands  is  of  doubtful 
occurrence.  Acute  pleurisy  is  not  an  infrequent  complication  of  the 
infectious  diseases,  particularly  scarlet  and  typhoid  fevers,  measles,  and 
influenza.  In  most  of  these  cases  also  it  is  secondary  to  disease  of  the 
'ung.     Pleurisy  in  older  children  occasionally  follows  cold  and  exposure, 
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although  it  is  doubtful  whether  in  any  cose  this  ia  the  only  cause.     In 
them  also  it  may  occur  as  a  complication  of  rheumatism. 

The  most  important  cause  of  acute  pleurisy  being  extension  from 
pneumonia^  it  follows  that  it  is  roost  frequent  in  the  cold  season,  that  it 
occurs  more  often  in  malea  than  in  females,  and  between  the  ages  of  oue 
and  five  years.  It  may,  however,  be  seen  at  all  agos,  and  may  even  occur 
in  intra-uterine  life.  The  youngest  case  in  which  I  have  found  extensive 
pleuritic  adhesions  as  an  evidence  of  previoua  inflammation  was  in  an  in- 
fant of  three  months,  who  died  at  the  Itaadairs  Island  Hospital.  In  this 
case  firin  counoctive  tissue  adhesions  were  found  over  the  whole  of  both 

lungs. 

DRY   PLEURISY. 

In  infants  and  young  children  this  usually  accompanies  pneumonia  or 
tubercnlona  processes  in  the  lung.     In  older  children  it  may  be  primary. 

Lesionfl. — On  account  of  the  frequency  with  which  this  occurs  in 
pneumonia  we  have  an  opportunity  of  observing  it  in  all  stages.  In  the 
mildest  varieties  it  affects  only  the  pulmonary  pleura,  and  occurs  over  the 
pneumonic  areas.  The  pleura  ia  injected!,  has  lost  its  lustre,  and  appears 
dull  or  roughened.  This  is  due  to  on  exudation  of  fibrin  upon  its  surface. 
If  the  process  continues,  more  fibrin  is  poured  out,  and  there  are  in  addition 
swelling  and  a  proliferation  of  the  connective-tissue  cells,  and  an  exuda- 
tion of  leucocytes  from  the  blood-vessels.  The  pleura  is  then  coated  with 
a  layer  of  fibrin  of  variable  thickness,  in  which  are  entangled  pus  colls 
and  new  connective-tissue  cells.  The  layer  of  fibrin  varies  from  the  thick-  ■ 
noss  of  tissue  paper  to  that  of  an  ordinary  book  cover.  In  recent  cases  Hl^^| 
may  easily  be  stripped  oflf,  while  in  older  ones  it  becomes  organized  and  is^^ 
firmly  adherent.  The  colour  of  the  exudate  varies  with  the  number  of 
pus  cells.  It  is  gray,  grayish-yellow,  or  yollowish-green,  according  as 
these  cells  are  few  or  numerous.  As  a  rule,  dry  pleurisy  is  localized,  but 
the  two  opposing  surfaces  are  affected.  Part  of  the  exudate  is  usually 
absorbed,  but  it  is  donhtftil  if  complete  recovery  occurs,  there  being  left 
behind  some  adhesions  between  the  visceral  and  parietal  layers. 

In  some  cases  of  dry  pleurisy  there  is  an  excessive  exudation  of  pus 
cells.  These  cases  arc  most  common  in  young  children,  and  usually  oc- 
cur with  pneumonia,  constituting  what  is  known  as  ••'  plcuro-pneumo- 
nia."  The  process  is  essentially  the  same  as  in  the  cases  just  mentioned, 
yet  the  gross  appearance  differs  very  much  from  that  of  ordinary  dry. 
pleurisy.  The  let*ions  have  already  been  described  under  the  head  ofi 
Pleuro-Pneuinonia. 

In  the  drj'  fonnof  tuberculous  pleurisy  there  may  be  onlysn  exudation 
of  fibrin,  or  the  pleura  may  be  covered  with  gray  tubercles  and  yellow 
tuberculous  nodules.  These  are  not  only  seen  upon  the  pleura,  hut  develop 
in  the  exudation.  In  this  form,  which  is  usually  chronic,  great  thickening 
of  the  pleura  may  take  place.    Both  the  serous  and  purulent  effusions 
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occurring  in  conjunction  with  tuberculosis  are  likely  to  be  sacculated  be- 
cause of  the  previous  existence  of  adhesions. 

After  nearly  every  case  of  dry  pleurisy  there  probably  renmina  aome 
slight  thickening  of  the  pleura.  In  certain  cases  there  follows  a  chronic 
infiammation  of  the  pleura  with  the  production  of  new  couuective  tissue, 
which  results  iu  tliickening  and  adhesions,  which  may  be  so  extensive  aa 
to  entirely  obliterate  the  ploural  cavity.  Either  one  or  both  sides  may  be 
affected.     This  form  is  extremely  rare  in  childhood. 

Symptomt. — As  an  independent  clinical  disease,  acute  dry  pleurisy  has 
no  existence  in  infancy  or  early  childhood.  The  cases  which  are  occa- 
sionally so  diagnosticated  have  in  my  experience  invariably  proven  to  be 
broncho-pneumonia.  In  children  from  ten  to  fourteen  years  old,  dry 
pleurisy  may  occur  under  the  same  conditions  as  in  adults. 

The  symptoms  are  sharp,  localized  pain,  increased  by  full  inspiration, 
sometimes  tenderness  upon  pressure,  and  a  short,  teasing  congh.  The  pain 
IB  not  always  felt  upon  the  affected  side,  and  it  may  be  referred  to  the  ab- 
domen. Upon  physical  examination,  dry  pleurisy  is  recognised  by  the  pres- 
ence of  a  pleuritic  friction  aound.  This  is  usually  of  a  moist,  crackling 
character,  generally  localized,  and  heard  both  on  inspiration  and  expira- 
tion. It  is  quite  superficial,  and  not  changed  by  coughing.  This  form 
of  pleurisy,  as  a  rule,  runs  a  course  of  a  few  days  or  a  week,  without  con- 
stitutional symptoms.  When  dry  pleurisy  occurs  as  a  complication  of 
pneumoniu  it  is  recognised  by  the  signs  just  mentioned ;  but  it  usually 
causes  no  new  symptoms  except  pain. 

Treatment — The  treatment  consists  in  counter-irritation  by  mustard, 
iodine,  or  blisters,  according  to  the  severity  of  the  inflammntion,  and  in 
the  use  of  opium.  Severe  pain  can  sometimes  bo  relieved  by  firmly  en- 
circling the  chest  with  a  broad  band  of  adhesive  plaster. 
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This  form  of  pleurisy  is  infrequent  in  children,  and  under  three  years 
it  is  very  rare.  It  may  occur  as  a  complication  of  pneumonia,  nephritis, 
acute  rheumatism,  scarlet  fever,  or  any  of  the  other  acute  infectious  dis- 
eases. It  may  be  tuberculous.  In  rare  cases  it  appears  to  be  primary. 
Bacteria  are  occafiionally  present  iu  the  exudation,  even  in  cases  which  do 
not  become  purulent,  but  their  number  is  usually  small.  The  pnenmo- 
ooccoB,  the  streptococcus,  and  the  tubercle  bacillus  are  the  forms  most 
often  seen. 

Lesions. — The  early  changes  are  much  the  same  as  in  dry  pleurisy, 
but  in  addition  serum  is  poured  out  from  the  blood-vessels,  in  some  cases 
almost  from  the  btginniug  of  the  inllamrimtion.  This  may  he  small  in 
amount,  or  it  may  fill  the  pU-ural  cavity.  The  lesions  are  similar  to  those 
seen  in  adults,  except  that  iu  children  there  is  apt  to  be  more  fibrin.  The 
process  usually  terminates  in  absorption  of  the  serum,  but,  as  in  dry 
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m^mnKJ,  more  or  less  extensive  adhesionB  are  left  behind  from  the  fibri- 

IV  exudation. 

.      - Thp  small  seroufl  effiiaions  of  one  or  two  ounces,  occumng 

^i*k    •      dry  pieurisv  that  complicates  pneumonia,  rarely  cause  either 
*"  Qj.  physicij  signs  by  which  they  can  be  recognisetl.     In  the 

^^^  onnection  only  tbose  cases  will  be  discussed  in  which  the  amount 
S**!?  'on  is  considerable.  This  form  of  pleurisy  sometimos  followB  s 
^  1, fined  attack  of  pneumonia.    Other  cases  come  on  with  acute  febrile 

two  or 


toms  somewhat  resembling  those  of  pneumonia,  but  with 

*^^tom8  less  severe,  except  the  pain.     After  an  illness  of  only 

^^  ,       the  chest  may  be  found  full  of  fluid.    In  a  third  class  the  dis- 

*^^    mes  on  insidiously,  with  little  or  no  fever,  and  often  with  no  dia- 

*f"\    nlmonary  symptoms  except  shortness  of  breath.     There  are  general 

V  ess.  sometimes  loss  of  flesh,  anieinia,  and  moderate  prostration;  but 

llv  the  tmtients  are  not  sick  enough  to  go  to  bed.     The  symptoms 

"?"  leurisv  with  effusion  vary  greatly.    When  it  occurs  as  a  complication  of 

^  ^  acut"*^  infeclious  disease,  it  is  often  latent,  and  the  diagnosis  is  to  be 

**Ade  onlv  bv  the  physical  examination  of  the  chest 

"*  The  usual  course  of  the  disease  is  for  the  fluid  to  disappear  gradnallj 

bsorption,  tlio  case  going  on  to  spontaneous  recovery.     Serioua  syinp- 

a  resulting  fi*om  pressure  ujhjii  the  heart  and  lungs  are  not  common^ 
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•cur  when  the  fluid  accumulates  rapidly;  hence  they  are  moet 
Ikplv  to  bo  seen  early  in  the  attack.  There  may  be  great  dyspnoea,  some- 
t'mes  orthopna»a,  cyanosis,  weak  pulse^  and  even  attacks  of  syncope, 
n  ath  may  occur  with  these  symptoms.  In  certain  cases  there  is  seen  no 
tpndoncy  to  HpontaiK'ous  absorption^  and  the  exndation  may  remain  sta- 
fonarv  for  months.  ThtTC  may  then  be  fever,  usually  slight  but  somo- 
t'mefl'nnito  regular,  with  a  decline  in  the  general  health,  pallor  and 
iiijwnia,  which  may  strongly  suggest  the  existence  of  pus,  although  this 
'•  iiiU  prcHcnt.     Others  are  regarded  as  cases  of  tuberculosis. 

Fhyalo^  Signs. — The  signs  in  the  chest  are  essentially  the  same  whether 
tho  fltii'l  ''*  **''ro»i*  or  punilent.  On  inspection,  there  is  diminished  movo- 
nient  of  1 1"'  afftict^id  side,  sometimes  bulging  of  the  intercostal  spaces,  and 
if  the  ciTuMion  i«  hirgo,  an  increase  in  the  measurement  of  the  affected  side 
of  the  ohtwt.  The  apex  heat  of  the  heart  will  usually  be  considerably  dis- 
t)lftO(*d  if  the  ofTusioti  is  upon  the  left  side.  It  may  be  found  at  the  epi- 
njitrinin.  at  the  right  border  of  the  sternum,  or  even  in  the  right  mam- 
mary line.  In  disease  of  the  right  side  the  displacement  is  less,  and 
ooeurv  only  with  u  large  efTusion.  It  may  then  be  found  in  or  near  the 
loft  axillary  lino.  On  {lalpation,  the  vocal  fremitus  is  usually  diminished 
or  nbHimt,  but  it  may  be  but  little  changed.  Percussion  gives  marked  dul- 
noM  or  flatness.  In  a  large  effusion  this  is  over  the  entire  lung.  There 
In  aIno  a  Hnniation  of  increased  resistance  appreciable  by  the  percussing 
llugor.     With  a  smaller  effusion  there  is  usually  flatness  over  the  lower 
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part  of  the  chest  and  dulness  or  tympanitic  resonance  above ;  sometimes 
dutiu'ss  is  found  behind  and  tympanitic  resonance  at  the  apex  in  front. 
The  line  of  flatness  may  change  with  tlie  position  of  the  patient.  The 
signs  on  auscultation  are  variable,  and  probably  lead  to  more  frequent 
mistakes  in  diagnosis  than  in  any  other  pulmonary  affection.  Bronchial 
breathing  and  bronchial  voice  over  the  fluid  are  the  rule  in  children  ;  they 
are  generally  more  distinct  the  greater  the  effusion.  Absence  of  both  voice 
and  breathing  is  sometinies  met  with,  but  it  is  exceptional.  The  bronchial 
breathing  over  fluid  usually  differs  from  that  over  consolidation,  in  that  it 
is  feebler  and  distant;  in  Bome  cases,  however,  it  is  indistinguishable  from 
that  heard  over  consolidation.  Friction  sounds  may  be  heard  above  the 
level  of  the  fluid,  or  when  tho  fluid  ie  subsiding,  and  there  may  be  bron- 
chial ri\les. 

Diagnosis. — The  most  reliable  signs  for  diagnosis  are  displacement  of 
the  heart,  flatness  on  percusBton,  absence  of  r&les  and  friction  sounds,  and 
(usually  distant)  bronchial  breathing.  In  an  infant,  flatness  should  always 
lemi  one  to  suspect  fluid.  If  there  is  flatness  over  one  entire  lung,  the 
existence  of  fluid  is  almost  certain.  Between  serous  and  purulent  effusions 
a  positive  diagnosis  is  possible  only  by  the  use  of  the  exploring  needle. 
This  should  be  employed  in  every  case,  as  for  treatment  it  is  important  to 
know  at  once  whether  or  not  we  have  a  purulent  effusion  to  deal  with. 
The  amount  of  fluid  in  serous  pleurisy  is  generally  less  than  in  the  puru- 
lent variety. 

Pleurisy  is  furtheir  to  be  differentiated  from  pneumonia, and  from  tuber- 
culosis. From  pneumonia,  the  acute  cases  are  distinguished  by  the  lower 
tem|ierature,  the  less  severe  prostration,  and  the  fact  that  all  the  general 
symptoms  are  milder,  but  nspocially  by  the  physical  s'lgua.  The  differential 
diagnosis  by  the  physical  signs  between  effusion  and  the  various  forms  of 
consolidation  is  considered  under  the  head  of  Empyema. 

Prognosis. — These  cases,  as  a  rule,  terminate  in  recovery,  death  binng 
rery  infrequent  In  cases  coming  on  without  definite  cAuse  there  flho\ild 
always  exist  a  suspicion  of  tuberculosis,  and  hence  every  patient  should  be 
closely  watched  for  the  development  of  the  other  signs  of  that  disease. 

Treatment. —  In  the  great  majority  of  cases,  only  symptomatic  treat- 
ment is  required  during  the  acute  period.  The  patient  should  be  kept 
in  bed,  and  pain  relieved  by  opium,  counter-irritation,  or  hot  poultices. 
Aft«r  the  fever  has  cejised  the  patient  may  be  allowed  to  sit  up,  but  all 
exertion  should  be  carefully  avoided  if  the  effusion  is  large.  Sudden 
death  has  often  occurred  when  this  rule  has  been  violated.  The  patient 
should  in  suitable  weather  bo  kept  in  the  open  air  as  much  as  possible. 
In  the  course  of  a  few  weeks  the  effusion  usually  subsides  under  simple 
tonic  treatment.  Absorption  may  sometimes  be  hastened  by  counter- 
irritation  and  diuretics;  but  convalescence  is  apt  to  be  slow,  and  it  may 
be  several  months  before  the  health  is  entirely  restored. 
39 
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The  removal  of  the  fluid  by  operatiou  is  indicated  in  the  acute  stage 
when  it  is  uccuuiulating  so  rapidly  as  to  endanger  life  from  the  presi^ure 
upon  the  heart  and  hings;  also  when  there  ia  no  tendency  to  absurption 
after  from  two  to  three  weeks  of  conatitutional  treatment.  In  such  cases 
nothing  is  to  be  gained  by  waiting,  and  harm  may  be  done  to  the  luug  by 
the  delay.  The  usual  method  is  by  aspiration.  In  the  acute  stage  enough 
should  be  removed  to  relieve  the  patients  symptoms,  aspiration  being  re- 
peated if  necessary  iu  twelve  or  twenty-four  hours.  In  the  sub-acute  stage 
the  removal  of  a  portion  of  the  Hiiid  may  be  all  that  is  requiretl,  spontaneous 
absorption  of  the  remainder  often  taking  place  then  quite  promptly.  A 
few  oaaea  of  serous  pleurisy  have  been  incised  aiid  drained  as  cases  of 
empyema.  Schiirlau  (N'ew  York)  opcrati'd  on  sucii  a  case  in  an  infant 
two  years  old.  The  effusion  came  on  acutely  and  was  excessive,  the  chest 
having  refilled  very  quickly  after  aspiration.  The  chest  was  incised  and 
drained  and  the  patient  recovered  in  five  days.  In  chronic  cases,  in  which 
there  are  slight  fever  and  a  gradual  failure  of  general  health,  the  opera- 
tion of  incision  is  by  some  preferred  to  aspiration. 

EMPYEMA. 

Fully  nine  tenths  of  the  cases  of  empyema  in  children  under  five  years 
either  occur  with  or  follow  pneumonia,  being  usually  the  sequel  of  the 
form  described  as  pleuro-pneumonia.  In  some  of  these  cases,  however, 
the  pleurisy  masks  the  pneumonia,  so  that  the  former  appears  to  be  the 
primtiry  disease.  Tuberculosis  is  a  rare  cause  iu  early  childhood,  but  be- 
comes more  frequent  after  the  seventh  year.  Empyema  may  complicate 
scarlet  fever,  measles,  or  any  of  the  other  acute  infectious  diseases.  It  ia 
met  with  in  pyaemia  from  all  causes.  It  may  occur  in  the  newly  born  as 
the  result  of  infection  through  the  umbilical  wound  or  the  skin.  It  is 
seen  with  suppurative  inflammations  of  the  joints  and  in  osteo-myelitisw 
It  may  complicate  suppurative  processes  in  the  abdomen,  such  as  ap- 
pendicitis or  purulent  peritonitis.  Among  the  local  causes  may  be  men- 
tioned traumatism,  necrosis  of  a  rib,  and  the  rupture  into  the  pleura!  cav- 
ity of  abscesses  originating  in  the  mediastinum,  in  the  thoracic  wall,  or 
below  the  diaphragm. 

Bacteriology. — Much  light  upon  the  etiology  of  empyema  has  been 
thrown  by  tlio  bacteriological  investigations  of  the  past  few  ye^rs,  espe- 
cially by  the  work  of  Fraenkel,  Weichselbaum,  Levy,  and  Netter  in 
Europe,  and  Prudden  and  Koplik  in  this  country.  Bacteriologically,  we 
may  divide  the  cases  into  several  groups  : 

1.  Those  containing  the  pneumococcus  (micrococcus  lanceolatus),  usu- 
ally in  pure  culture.  This  is  the  largest  group,  and  includes  nearly  all  the 
cases  secondary  to  pneumonia.  The  pleura  is  usually  involve<l  by  direct 
infection  from  the  lung. 

%  Those  containing  other  pyogenic  germs,  particularly  the  strepto- 


EMPYEMA. 


597 


coccus  and  tho  i^taplnlococcus.  Of  these  the  etreptococcuB  is  the  most 
important.  It  may  bo  found  aluuej,  but  is  usually  associated  with  the 
pneumoc'occus.  This  L*ombination  is  likely  to  be  fouud  in  cases  scc- 
oiidarj'  to  the  pncumonin  which  oceurri  with  the  infectious  diseases.  The 
streptococcus  and  staphylococcus  occur  in  the  pleurisy  of  pyaimia,  and 
usually  also  when  the  disease  is  due  to  the  rupture  of  abscesses  into  the 
pleurnt  cavity. 

3.  Tlic  cases  due  to  tuberculosis.  In  this  group  the  presence  of  the 
tubercle  bacillus  is  very  often  dillicult  to  denionstrate,  and  it  may  be 
absent.  From  this  fact  the  sintcnicnt  is  mode  by  Levy  that,  if  no  bac- 
teria can  l>e  found  in  a  purulent  exudate,  tuberculosis  should  always  be 
suspccteil.  It  is  not,  however,  safe  to  conclude  that  under  these  circiim- 
stanceH  tulM»reulosis  is  always  present. 

Of  nineteen  successive  cases  of  empyema  occurring  in  my  own  prac- 
tice, the  pneumococcus  was  found  alone  in  fourteen;  the  streptococcus 
alone  in  three;  the  pncumococcus  and  titreptococcus  in  one;  and  the 
staphylococcus  alone  in  one. 

Leiions. — Empy^'UVH  is  an  inflaninmtion  with  the  prmluction  of 
serum,  fibrin,  and  pus.  In  most  of  the  cases — and  the  yi>unger  the 
child  the  more  frequent  its  occurrence — it  succeeds  plcuro-pneumonia. 
There  is  first  an  exudation  of  fibrin  with  an  excess  of  pus  cells.  As  the 
process  continuesi,  more  and  more  pus  is  poured  out,  with  serum.  At 
^m  first  the  fluid  collects  in  snmll  pockets  formed  by  the  slight  adhesions. 
^■^  As  it  accumulates  thc?e  are  broken  down,  and  the  pleural  cavity  may  be 
'  filled  with  pus.  If  the  original  inflamniatioa  involved  but  a  portion  of 
the  pleura  the  empyema  may  be  sacculated.  This  is  often  seen  even  in 
infants.  Sacculated  empyema  is  usually  posterior,  but  may  be  in  any 
part  of  the  chest.  In  very  rare  cases  there  may  be  several  sacs  contain- 
ing pus,  separated  by  septa.  This  I  have  never  seen  in  empyema  follow- 
ing pneumonia.  Tlie  cases  just  descril>cd  arc  those  in  whieh,  in  infants 
and  young  children,  the  pneumococcus  is  regularly  found.  The  amount 
of  fibrin  is  large,  covers  l>oth  surfaces  of  the  pleura,  and  many  large 
masses  float  in  the  fluiti.  The  pus  is  usually  thick,  creamy,  and  odour- 
less. In  another  gwup  of  cases  the  evidences  of  inflammation  of  the 
pleura  are  nmch  less  marked,  and  in  some  they  may  be  slight.  There  is 
but  little  fibrin  in  the  exudate,  and  adhesions  are  rare.  In  tliis  form  the 
streptococcus  or  the  staphylococcus  are  the  organisms  usually  found.  In 
these  cases  the  inflammation  may  be  purulent  from  the  outset,  and  the 
pUH  is  thinner  than  in  the  preceding  variety.  It  is  rare  that  empyema 
in  a  young  child  results  from  a  serous  effusion  which  has  been  gradu- 

Pally  converted  into  a  purulent  one.    I  can  r(»call  but  a  single  instance. 
Even  when  the  fluid  is  moderate  in  quantity  it  is  not  all  at  tlie  bottom 
of  the  chest,  but  is  generally  distributed  over  a  considerable  part  of  its 
surface,  and  its  depth  at  the  middle  and  upper  part  of  the  chest  may  be 
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only  half  an  inch,  or  even  less.  When  the  atxumulation  la  larger,  the 
liinsr  doea  not  float  ou  the  surface  of  the  fluid,  but  the  fluid  surronnda 
the  lung,  which  ia  compreaaed  on  all  bides  (Fig.  110).    Tlio  lieaii.  is  dis- 

jilaced ;  tlio  diaphragm  and 
the  aVjdonnnol  viscera  are 
somewhat  depressed,  and 
there  may  be  bulging  of 
the  cheat  on  the  affected 
side.  The  amount  of  fluid 
in  ordinary  cases  is  from 
half  a  pint  to  two  pints, 
allliough  in  noglecte<l  cases 
it  may  accumulate  until  it 
amounts  to  four  or  five 
pints.  The  effect  upon  the 
lung  will  depend  upon  the 
amount  of  fluid  and  the 
duration  of  the  compres- 
sion. When  the  quantity 
is  small,  or  when  the  pres- 
sure is  removed  early,  the 
lung  in  most  cases  readily 
expands,  air  being  forced 
into  it  from  the  opposite 
lung,  especially  during  the 
act  of  coughii»g.  If  the 
pressure  is  great  and  hiis 
been  long  continued,  the 
adhesions  over  tlie  lung 
may  become  so  dense  and  firm  that  expansion  is  difficult,  and  can  at  beet 
be  only  partial.  In  such  crises  recession  of  the  cheat  wall  occurs.  In  very 
old  cases,  expansion  is  still  further  interfered  with  by  the  changes  taki 
place  in  the  lung  itself,  usually  a  low  grade  of  interstitial  pneumonia. 

In  cases  of  empyema  receiving  proper  surgical  treatment  rcasonnbl 
early,  full  expansion  of  the  lung  occurs,  and,  with  the  exception  of  adh 
sions,  recovery  may  be  complete.  Although  wide  in  extent,  the  adhesio 
are  not  usually  strong  enough  to  interfere  seriously  with  the  function 
the  lung.  In  cases  receiving  no  treatment,  absorption  of  the  pns  is  poe-' 
sible,  bat  is  not  to  be  expected.  It  generally  seeks  an  external  outlet ;  the 
lung  may  be  perforated  and  the  ptis  evacuated  through  the  bronchi,  or 
external  rupture  may  occur,  generally  in  the  neighbourhood  of  the  nipple. 
In  still  other  cases  the  pus  may  burrow  along  the  spine,  or  through  the 
diaphragm  may  reach  the  peritonfenm. 

Empyema  is  more  often  of  the  left  than  of  the  right  side,  the  propor- 


UO. — SftoUonofalimi;  to  illuKtrate  Uie  dmtributkm  of 
llic  fluid  in  the  cheat  tn  a  modenitcly  Uigu  utl'uMon 
filing  nuumaliu). 


^Ption  being  ahnut  throe  to  two.    It  is  double  in  nbntit  tbree  per  cent  of  all 
^1    casein,  L>ut  nuich  oltener  in  infants.     The  inast  serious  complication  in 
H    yf>ung  childa'n  is  pericarditis,  usually  with  empyema  of  the  left  side;  in 
^H    older  cfiihlrt'ii  thr  most  frLM|ueiit  romplicatiou  is  pulmonary  tuberculosis. 
^m         Symptoms. — Whun  it  occurs  as*  a  secjiiel  of  pneumonia,  the  Bymptoms 
^M    of  empyema  may  follow  those  of  the  original  disease  without  any  inter- 

, 

m 

IDG 

103 

yd 
m 
Mi 

1     • 

3 

1 

!. 

•     1     »     'J 

lu 

11 

r^ 

u 

u 

u 

n 

ft 

It 

li 

aa 

iL 

n 

» 

i  c 

MC 

M  E 

H  I 

ii  E 

w  t 

M   E 

H    C 

H   t 

M    K 

M  e 

M« 

Ufc 

HC 

HE 

M  E 

H  E 

N  C 

M  E 

M   R 

^ 

7 

f' 

\f 

1/ 

T 

u 

v  ^ 

•J 

V 

^ 

A 

A 

A 

V 

\l 

/ 

/^ 

/ 

i/^(\ 

v 

i/ 

/' 

w 

A 

/ 

V 

V 

1 

i. 

V 

V 

^ 

/J 

/ 

/ 

\a 

bA 

A 

^ 

1/ 

V 

V 

^ 

r 

1 

V 

^H                                                 Fro.  111. — Knipyemtt  roUowing^  jmouittonui. 

^H            PrivHto  patient,  giH,  uighl  yean  old ;  wveru  piu-utuoaia  terminating^  hv  IvhIa;  development                           i 
^H    of  efiipyoma  mdicatcMj  Uy  soconiinry  leinpcrature;  ujivnition  on  •evontountn  day\  recovoy. 

H    niiesion;  or  after  the  tt'm[jenjture  bus  been  normal  or  nearly  so  for  sev- 

^m    eral  days  it  may  rise  a^'ain,  sometimes  ijuite  suddenly,  but  niore  often                     ' 

^M    gradually.    With  this  accession  of  fever  tliere  are  other  symptoms  point- 

^1    ing  to  an  increase  in  the  thoracic  disease.     (Sec  Figs.  Ill  and  112.) 

^M    After  Hcarlet  fever  or  other  infectious  diseases,  the  onset  of  empyema  ia 

^H    often  signalized  by  coughs  rapid  breathing,  and  the  other  usual  Bymptoms 

CUV 
mil 

8 

6 

T 

1 

9 

10 

U 

u  1  u 

M   j  14^ 

li 

17 

u 

a 

H  f 

' 

M  ■ 

M  t 

M  1 

M  e 

H  E 

M  B 

M   ■ 

H  C 

M  E 

M  B 

H  e 

M   I 

tt  E 

1«6 

loi 

ins 

tm 

Uft 

A 

f 

A 

\M' 

/ 

i 

wV 

r 

1-1 

Y 

A 

/ 

il 

1 

/ 

/ 

y 

/ 

7 

19 

/^ 

/ 

V 

1^  V 

K 

f 

r 

1 

r~ 

I 

I 

I 
itioi 

urvt 

fr 

lar 
ym 

1 

lo«p 
1,  bu 

uln 
pto 

1 

tin 
lOT 

he 
nis 

L 

pati 

jar 
on 
re 

Fill,  lis.— Kuipvutnu  luHuMiu^  pneuiuunift. 

enl,  twn  reari  oM ;  ningle-lnbe  pneumonia  with  priftiR  on  nir 
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y  disease.    In  the  cases  where  empyema  appea 
set  is  sudden,  with. high  temperature  and  gene 
semhling  those  of  pneumonia.    After  such  a  Ix 
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client  may  \ye  fouiul  full  of  pus  by  the  tliirrl  or  fourth  day.  In  older  chll- 
dpen  empyema  may  come  on  with  gradual,  and  even  insidious  symptoms, 
(here  being  only  slight  fever,  dyspnoia,  and  cachexia.  Marked  leueocy- 
losis,  30,000  to  50,000,  is  almoi^t  invariably  present. 

Whatever  may  have  been  the  mode  of  onset,  when  the  pus  has  l»een 
in  the  chest  for  aonie  time  the  symptoms  are  fairly  uniform.  There  ia 
cachexia,  pallor,  aniemia,  and  prostration  which  is  generally  sufficient  to 
keep  tlie  child  in  bed.  The  respirations  are  always  accelerated,  l>eing 
usually  from  forty  to  seventy  a  minute.  Cough  is  present;  there  is  d^'sp- 
na*a,  sometimes  marked,  but  more  often  it  is  scarcely  noticeable.  Fever 
18  exceedingly  variable;  it  is  not  usually  above  102*  or  103*  F. ;  in 
many  cases  it  is  not  over  100*  F.,  and  it  may  be  absent  altogether.  A 
typical  hectic  temperature  with  sweating,  is  in  my  experience  very  rare. 
The  pulse  is  rapid  but  of  fair  strength.  There  is  loss  of  flesh,  sometimes 
even  emaciation  and  anorexia;  occasionally  there  is  diarrhu?a.  In  chronic 
cases  the  general  symptoms  closely  resemble  those  of  tuberculosis.  There 
may  be  clubbing  of  the  fingers,  albuminuria,  swelling  of  the  feet,  and 
often  markctl  lateral  cun'ature  of  the  spine. 

DiagTiosis. — The  physical  feigns  do  not  differ  essentially  from  those 
present  in  serous  effusions.  If  the  patient  is  under  three  years  of  age,  the 
tluid  is  almost  certain  to  be  purulent ;  and  from  the  third  to  the  seventh 
ye^ir,  ]»us  is  much  more  often  ff>u!ui  than  serum.  Marke^l  leucocytosis 
always  makes  pus  more  probalilo.  In  every  case  in  which  tluid  is  sus- 
]>ccleil  the  exploring  needle  hIiouM  \to.  used,  because  of  the  great  impor- 
tance of  an  early  diagnosis.  The  skin  should  be  washed  and  the  neeille 
sterilized.  Pus  may  not  l>e  found  I>ecause  the  needle  is  too  small,  too 
short,  or  because  it  is  introduc(?d  too  fur  inln  the  chesl;  for  when  the 
layer  of  pus  is  thin,  the  needle  mny  be  pushcil  througli  this  into  the  lung. 

The  physical  signs  upon  which  most  reliance  is  to  be  placed  arc, 
marked  dulness  or  flatness  on  percussion,  feeble  breathing,  and  displace- 
ment of  the  heart.  When  in  a  young  child  these  signs  are  present, 
whether  general  or  localized,  a  needle  irhould  Ik?  inserted,  and  if  pus  is  not 
found  at  the  first  trial,  repealed  punctures  should  be  made  until  the  pres- 
ence or  absence  of  fluid  is  definitely  settled. 

Empyema  is  most  fre<iuently  confounded  with  unrcsolve<l  pneumonia. 
The  ditferential  points  are  that  in  unresolved  pneumonia  the  dulness  in 
usually  over  a  single  lobe,  rftlcs  or  friction  sounds  arc  heard,  and  there  is 
no  displacement  of  the  heart ;  empyema  may  give  flatness  over  the  whole 
lung^  or  over  the  lower  half  of  the  chest  in  front  and  l>ehiud,  rales  and 
friction  sounds  are  absent  over  this  area,  and  the  heart  is  usually  dis- 
placed. In  l>oth  conditions  we  may  get  bronchial  breathing  and  voice. 
The  confusion  of  acute  pneumonia  or  tuberculosis  with  empyetna,  gen- 
erally arises  from  placing  too  much  reliance  upon  auscultation.  In 
pleuro-pneumonia,  with  an  excessive  exudation  of  ilbrin^  the  eigne  may 
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be  identical  willi  those  of  empyema,  except  that  the  heart  is  nut  dis- 
phiced.  I  onee  saw  puliiKmary  tubereulosis,  with  caseatifni  of  an  entire 
lobe,  which  ^avc  signs  that  were  identical  with  those  of  a  sacculated 
enip3'erua.  It  i-s  by  the  exploring  needle,  and  liy  that  alone,  that  empy- 
ema is  positively  differentiated  from  these  pulmonary  conditions. 

There  are  some  other  thoracic  diseases  from  which  the  diag^nosis 
may  be  even  more  diflicuU.  A  lar^e  pericardial  effusion  gives  signs 
which  are  in  some  cases  identical  with  those  of  empyema  of  the  left 
side.  Marked  displac<Miient  of  the  heart  to  the  right  ih  always  a  strong 
point  in  favour  of  etii|fyenia ;  In'sidcs,  such  p<^ricnrdial  eiTuslons  are  ex- 
tremely rare  in  young  children.  A  pulmonary  abscess  of  considerable 
size — also  a  rare  condition — gives  nigns  identical  with  those  of  localized 
empyema,  and  is  only  distinguished  from  it  by  autopsy  or  operation. 
Ahscesftes  from  broken-down  tuberculous  glands  may  give  signs  resem- 
bling those  of  localized  empyema,  and  may  point  like  an  empyema  be- 
tween the  ribs  in  the  upj>cr  part  of  the  chest.  The  constitutional  symp- 
toms «»f  empyema  ruay  at  times  resomhlc  tvphoid  fever  or  malaria;  but 
it  is  distinguished  from  them  by  the  ]>hysical  signs. 

Frognosii. — The  outcome  of  a  case  of  empyema  depends  chiefly  u[)on 
the  cause,  the  age  and  general  condition  of  the  patient,  the  duration  of 
the  symptoms,  the  presence  or  absence  of  !icrious  coriiplicntious,  and  the 
treatment.  The  best  results  are  obtained  in  the  cases  that  follow  pneu- 
monia. Tuberculosis  before  the  seventh  year  is  an  exeeediu^'ly  infre- 
quent cause,  and  gangrene  of  the  hing  and  general  pya?mia  are  both  rare 
causes  in  early  life.  Jt  is  these  three  conditions  that  make  the  prognosis 
of  the  disease  in  adults  so  serious.  The  mortality  in  infants  under  one 
year,  particularly  luispital  cases,  is  high— fully  75  per  cent — not  only 
because  of  the  tender  age,  but  because  of  the  wretched  general  condition 
of  most  of  these  patients.  Empyema  in  children  over  two  years  old  seen 
reasonably  early — i.  e.,  within  six  or  eight  weeks — and  n?ceiving  pnjper 
treatment,  almost  invnriahlv  lemiinntes  in  recovery,  unless  the  disease 
is  double  or  serious  complications  exist.  Oeat  delay  in  operation  makes 
the  prognosis  worse,  because  the  more  difficult  the  expansion  of  the  lung 
the  more  tedious  is  the  disease,  and  the  greater  the  likelihoml  of  a  sinus 
remaining.  With  proper  early  trciitmuiit  lliese  ]nUicnLs  not  only  re- 
cover, but  in  most  cases  the  recovery  is  surprisingly  complete.  Retrac- 
tion of  the  chest  and  its  resulting  latenil  cunature  of  the  spine  are  rare, 
and  seen  only  in  neglected  cases.  In  very  many  of  the  easels  I  have  seen, 
in  which  a  reasonably  early  operation  was  done,  it  was  impossible,  after 
the  lapse  of  two  or  three  years,  to  detect  any  difference  whatever  in  the 
physical  signs  of  the  two  Bides  of  the  chest.  There  are  few  serious  dis- 
eases the  treatment  of  which  is  more  satisfactory  than  that  of  acute 
empyema  following  pneumonia. 

Spontaneous  recovery  in  empyema  may  take  place  by  absorption ;  but 
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this  is  so  rare  that  it  is  not  to  be  expected.  The  pus  may  be  evacuated 
spontaneously  through  a  bronchus,  rupture  having  taken  place  through 
the  visceral  pleura.  When  this  occurs,  a  large  amount  of  pus  may  be 
coughed  up  in  a  few  hours,  usually  followed  by  immediate,  but  not 
always  lasting,  improvement.  This  is  the  most  favourable  of  the  natu- 
ral terminations.  External  opening  may  take  place,  usually  about  the 
nipple.  There  is  an  area  of  redness,  then  a  fluctuating  tumour,  and 
finally  the  pointing  of  an  abscess.  The  discharge  may  continue  for 
months,  or  even  for  years.  External  opening  rarely  occurs  until  the 
disease  has  lasted  several  months.  Of  19  cases  of  empyema  in  children 
collected  by  Schmidt,  in  which  a  spontaneous  discharge  of  pus  occurred 
either  externally  or  through  a  bronchus,  there  were  17  deaths  and  2 
recoveries.  Empyema  may  burrow  behind  the  diaphragm  into  the  ab- 
dominal cavity,  appearing  as  a  psoas  abscess;  it  may  burrow  posteriorly 
into  the  lumbar  region;  it  may  rupture  into  the  asophagus,  or  through 
the  diaphragm  into  the  peritoneal  cavity.  All  these  conditions,  how- 
ever, are  very  rare.  The  chances  of  spontaneous  cure  in  empyema  are 
small.  Of  32  cases,  reported  by  Rilliet  and  Barthez,  which  received 
no  surgical  treatment,  21  proved  fatal.  The  statistics  of  empyema  be- 
fore the  general  adoption  of  surgical  treatment  are  simply  appalling. 
Patients  were  either  worn  out  by  the  protracted  suppuration,  or  died 
from  amyloid  degeneration,  pneumonia,  or  tuberculosis. 

Treatment. — The  medical  treatment  relates  to  the  patient  only ;  the 
disease  is  always  to  be  treated  surgically.  Like  any  other  acute  abscess, 
empyema  requires  free  incision  and  drainage  with  proper  aseptic  pre- 
cautions. 

Aspiration  as  a  means  of  cure  has  been  almost  entirely  given  up  in 
New  York.  Unquestionably  it  sometimes  suffices  to  cure  empyema,  most 
frequently  when  it  is  localized.  How  often  this  occurs  is  shown  by  the 
following  statistics :  Of  139  cases  which  I  collected  that  were  treated  by 
aspiration,  25  were  cured,  8  of  these  by  a  single  aspiration;  13  died,  and 
the  remaining  101  were  afterward  subjected  to  other  treatment.  The 
objections  to  aspiration  are,  that  it  is  not  possible  to  remove  all  the  pus; 
that  it  affords  no  opportunity  for  the  removal  of  the  large  fibrinous 
masses ;  and,  finally,  that  it  is  only  a  possible  means  of  cure.  The  terror 
caused  by  repeated  aspirations  is  almost  as  great  as  that  of  incision  with- 
out anesthesia.  Aspiration,  therefore,  is  to  be  advised  in  children  only 
for  temporary  relief  when  the  amount  of  fluid  is  large  and  the  symi>- 
toms  are  urgent. 

Simple  incision  and  drainage.— U  possible  I  prefer  to  delay  opera- 
tion  until  the  period  of  most  acute  inflammation  has  subsided,  as  shown 
by  lower  temperature  and  stationary  physical  signs.  This  is  usually  seen 
two  or  three  weeks  after  the  pleural  invasion.  Such  delay  is  not  admis- 
sible if  either  the  local  condition  or  the  temperature  points  to  a  steady 
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increflsc  in  the  disease;  nor  when  the  general  symptoms  indicate  in- 
creaming  prostration  or  sepsis.  The  dangers  attendant  upon  general 
uniTsthesia  are  <-onyidf'nihIe,  and  in  most  cases  it  is  better  not  to  em- 
ploy it.  I  have  known  of  four  deaths  on  the  tabic  during  operation, 
and  in  several  other  cases  have  seen  very  alariiiiug  symptoms  oeeur. 
Chloroform  is  more  to  be  feared  than  ether.  We  should  therefore  rely 
upon  local  anrestiienia  obtained  by  cocaine  or  by  a  spray  of  chloride  of 
ethyl  or  ether.  The  most  favourable  point  for  incision  is  the  poste- 
rior axillary  line  in  the  seventh  intercostal  space  upon  the  right  side, 
the  eighth  upon  tht*  left.  In  a  ease  of  a  localized  empveuia,  the  lowest 
point  at  wliii'h  pus  can  be  obtained  by  puncture  sliould  Ix;  chosen.  The 
incision  is  made  in  the  middJe  of  the  intercostal  space.  No  matter  what 
has  been  found  by  puncture  on  previous  occasions^  the  explorin*?  needle 
shimhl  always  he  used  at  the  time  of  operation  and  at  the  site  of  the  inci- 
sion bi^frtre  (he  latter  Is  made.  The  cutaneous  incision  should  lie  an  inch 
and  a  half  long,  and  the  opening  in  the  pleura  made  large  enough  to  allow 
the  little  finger  of  the  ojierator  to  pass  into  the  pleural  cavity.  The  h.Tm- 
orrhage  is  very  rarely  suilicient  to  rerpiire  a  ligatun\  Thn  wound  may  be 
held  open  by  forceps  or  a  tracheal  dilator,  and  as  much  of  the  librin  as 
possible  removed  at  the  time;  or,  if  the  patient's  condition  is  bad,  the 
tube  may  bo  immediately  inserioxl  and  the  dressings  applied.  The  drain- 
age tube  should  be  of  heavy  rut)ber,  fenestrated,  three  eighths  or  half 
an  inch  in  diameter  and  four  or  five  inches  long.  It  is  passed  into  the 
deepest  pocket  of  the  empyema.  To  secure  it  from  slipping  into  the 
cavity,  its  outer  end  should  Iw  transfixed  by  a  large  safety-pin  before  its 
introduction.  It  is  usually  advisable  for  the  first  few  days  to  insert  two 
tubes  side  by  side.  This  diminishes  the  danger  of  stopping  the  discharge 
by  the  I'lugging  of  the  tube  with  fibrin.  Gauze  is  placed  over  the 
wound  beneath  the  safety-pin,  and  a  compress  of  tlie  same  over  the 
opening  of  the  tuhe^  tlie  dressing  being  completed  by  a  large  mass  of 
al>sorbent  cotton  and  a  snug  roller  bandage.  The  pus  now  slowly  escajx^s 
into  the  dressing  as  the  lung  expands.  When  there  is  no  reason  for  haste 
during  the  operation,  a  larger  part  of  the  pus  may  be  removed  before  the 
application  of  the  dressing.  This  should  be  allowed  to  escape  slowly, 
the  o[)ening  lx)ing  closed  from  time  to  time  by  a  compress.  Ten  or  fif- 
teen minutes  may  1m?  consumed  iu  evacuating  the  pus. 

Both  the  original  operation  and  the  subsequent  dressings  should  be 
done  with  strict  aseptic  precautions  on  account  of  the  danger  of  sec- 
ondary infection,  the  occurrence  of  which  adds  to  tlie  severity  and  pro- 
longs Ihe  course  of  the  disease.  For  the  first  day  or  two  the  dressings 
should  be  changed  twice  daily,  then  once  a  day  for  ten  days  or  two  weeks, 
and  hitrr  at  longer  intervals.  After  the  third  day  the  second  lube  may 
be  oniilled  and  the  remaining  one  gradually  shortened.  Tsually  by 
the  end  of  the  third  week,  and  often  before,  the  tube  may  be  dispensed 
40 
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with  altogellur,  tho  tract  being  ki'[it  n(>cn  hy  a  Knuill  roll  of  rubber  tia- 
Bue.  The  tinii'  of  redressing  und  tlit"  iciiiijvu!  of  the  tube  is  (letermined 
by  the  amount  of  discharge  and  the  temperature.  While  this  does  not 
usually  rise  after  the  second  divy  unless  tl»e  drainage  is  imperfect,  there 

are  a  number  of  conditions  which 
may  cause  it  to  do  so.  The  most 
inipurtant  are:  pneumonia,  either 
a  eontinuanee  of  the  oUl  process 
or  ligiiting  up  of  a  new  one;  ab- 
Hcess  ol  t]ie  lung;  empyema  of  Uie 
opposite  side;  pericjirditis;  tuber- 
culosis; abijcess  from  a  nvrroped 
rib;  or  some  cause  outside  the 
chest  —  otitis,  malaria,  indiges- 
tion, or  the  onset  of  eome  other 
disease.  Tlie  drainage  should  al- 
ways be  first  suspected.  The  tube 
is  often  blocked  by  masses  of 
fibrin,  even  when  one  of  large  size 
is  used.  At  each  dressing  it  is 
well  to  remove  it  to  see  if  it  is 
clear.  The  mit^takc  is  often  made 
of  allowing  the  tube  to  remain  fur 
too  long  a  time,  so  that  a  sinus 
is  kept  o|H'n  which  would  other- 
wise heal.  Another  mistake  is 
that  of  allowing  a  very  large  tube 
to  remain  for  too  long  a  time; 
this  may  euuse  erosion  of  the  ]}e- 
riosteum  and  even  necrosis  of  a 
rib.  Washing  out  the  pleural 
cavity  is  indicated  only  in  case^  in 
which  the  pus  is  foul.  A  single 
washing  for  the  purpose  of  re- 
moving fibrin  is  the  routine  prac- 
tice of  some  surgeons.  For  this 
a  warm  sterilised  salt  solution 
should  he  used.  Personally  I  have  not  found  this  necessary.  Repeated 
irrigations  shouUl  not,  I  think,  be  employed.  Tlie  usual  duration  of 
the  discharge  in  cases  treated  by  simple  incision  is  from  three  to  six 
weeks,  the  average  being  about  five  weeks. 

Rescciiofi  of  a  rift.^Many  of  the  best  surgeons  favour  this  as  a  rou- 
tine prrtcednre,  with  Iho  belief  that  with  the  larger  opening  wliioh  is  thus 
made,  more  perfect  drainage  is  secured,  that  masses  of  fibrin  can  be 
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Fio.  lift.— l>efnnnity  aft«  i 
tho  left  Bide  for  wliuli 
Wtt»  performed.    Poniot,*  •ti  Uve  rib*  were 
renjovwl.    (From  ft  pkotogroph  wven  ,vean 
after  opo ration.) 
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removed  with  grcfltcr  facility,  and  thiit  it  is  altogether  a  more  certain 
and  eflicient  means  of  treatment  than  is  a  simple  incision.  While  ad- 
mitting some  of  the  advantages  claimed,  ray  own  cAperienec  has  been 
that  in  the  great  majority  of  recent  castas  in  yonng  children,  simple  inci- 
sion with  drainage  is  all  that  is  required.  Rib  rei^ection  is  necessary 
whenever  good  drainage  can  not  be  secured  by  simple  incision;  especially 
if  there  is  overlapjiinf^  of  the  rihs,  or  if  Ihr  intf^reostal  spaces  are  very 
narrow.  These  are  usually  the  cayes  in  which  the  disease  has  lasted 
much  longer  than  the  average  time.  One  inch  of  rib  is  all  that  it  is 
necessary  to  remove.  The  periosteum  is  preserved,  and  there  is  rarely 
any  permanent  deformity. 

In  chronic  cases,  or  those  which  have  been  long  neglected,  some  fur- 
ther operative  treatment  is  often  necessary.  Th<'  luog  is  so  bound  down 
by  firm  adliesinns  that  further  expansion  is  impossible,  and  even  after 
the  chest  has  receded  to  its  utmost^  so  that  the  ribs  are  in  contact,  there 
still  remains  a  cavity  which  can  not  close.  Ffir  such  nis^c-  tin*  only  hope 
is  in  an  operation  by  whirli 
portions  of  several  ribs  an- 
removed,  thus  allowing  a 
greater  colla])sc  of  Hki 
chest  wall.  Tlils  is  known 
as  thoracoplasty,  or  Estlan- 
ders  operation.  The  oper- 
ation is  of  itself  a  serious 
one,  and  only  to  Ix*  advised 
as  a  last  resort  in  inveter- 
ate cases.  Such  an  opera- 
tion is,  of  course,  always 
followed  by  very  great  de- 
formity (Fig.  113). 

Meihoih  of  inducing  ex- 
patution  of  the  lung. — In 
most  of  the  eases,  particu- 
larly the  recent  ones,  com- 
plete expansion  of  the  lung 
takes  place  without  any  dif- 
ficnlty,  the  chief  agent  be- 
ing the  cough.  Tn  some  cases  this  may  1h>  insufficient.  The  apparatus, 
devised  by  James  (\cw  York),  shown  in  the  accompanying  cut  (Fig. 
114)  serves  at  the  same  time  as  a  toy  for  the  ehihrs  amusement  and 
as  a  most  cfTioii-nt  means  of  inducing  forctnl  expiration.  One  bottle  is 
placed  a  few  inches  higher  than  the  other,  and  the  child  blows  a  coloured 
fluid  from  the  lower  into  the  higher  bottle,  allowing  it  to  siphon  back. 
Blowing  soap  bubbles  often  answers  the  same  purpose. 


Kiu.  114.— Jantcfl'a  apparatus  for  expanding  the  long 
aour  vinpjema. 


SECTION  V. 


DISEASES  OF  THE  dRCULATORY  8YSTESL 


CHAPTER  I. 

VECULTARITIES  OF   TUB  HEART  AliD  CIRCULATION  IN  EARL? 

LIFE. 

The  Foetal  Circalation. — During  the  hitter  part  of  fa>tal  life  the  circa- 
Intion  may  be  briefly  described  as  follows:  The  purified  blood  comes  from 
the  plat'enta  through  the  umbilical  vein.  Entering  the  body,  it  divides  at 
the  under  aiirfaoe  of  the  liver  into  two  branches,  the  smaller  one,  the  ductus 
venosus,  communicating  directly  wiih  the  inferior  vena  cava;  the  larger 
branch  joining  the  portal  vein,  so  that  ita  blood  traverses  the  liver,  and 
then  enters  the  inferior  vena  cava  through  the  hepatic  vein.  From  the 
inferior  vena  cava  the  blood  enters  the  right  auricle,  like  that  returned 
from  the  bead  and  upper  extremities  by  the  superior  vena  cava.  A  part 
of  the  blood  now  passes  directly  into  the  left  auricle  through  the  foramen 
ovale ;  tho  romainder,  through  the  tricuspid  orifice  into  the  right  ventricle. 
As  the  requirements  of  the  pulmonary  circulation  are  not  great,  only  a 
small  part  of  the  blood  is  sent  through  tho  pulmonary  artery  to  the 
lungs;  the  greater  portion  passes  from  the  pulmonary  artery  through  the 
ductus  arteriosus  into  the  aorta,  joining  here  the  blood  from  the  left  ven- 
tricle. The  blood  thus  finds  itfl  way  from  the  right  heart  to  the  left,  only 
in  small  part  by  way  of  the  lungs,  the  greater  part  passing  directly  from 
the  right  auricle  to  the  left,  or  from  the  right  ventricle  into  the  aorta 
through  the  ductus  arteriosus.  From  the  aorta,  the  blood  reaches  the 
placenta  through  the  umbilical  arteries,  which  are  a  continuation  of  the 
hypogastric  arteries,  which  in  turn  are  given  off  from  the  internal  iliacA 

Changes  in  the  Circnlation  at  Birth. — With  the  ligation  of  the  umbil- 
ical cord,  the  circulation  through  the  umbilical  vein  and  arteries  and  the 
ductus  veuosus  ceases.  With  the  establishment  of  respiration  and  tlie 
consequent  increased  demands  made  by  the  pulmonary  circulation,  the 
blood  ceases  almost  at  once  to  pass  through  tho  ducttis  arteriosus,  and  very 
soon  through  the  foranum  ovale.  The  umbilical  vessels  during  the  first 
few  days  of  life  are  filled  with  small  thrombi,  which  become  organize*!. 
By  the  end  of  tho  first  week,  these  vesHcls,  as  well  as  the  ductus  venosus, 
are  nsnally  closed  at  their  extremities, although  they  may  remain  patulous 
throughout  the  greater  part  of  their  extent  for  several  weeks.  They  sub- 
sequently atrophy  to  the  condition  of  small  fibrous  cords.    For  some  weeks 
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before  birth  the  circulation  through  the  foramen  ovale  is  alight,  it  being 
grudutilly  obstructed  by  the  growth  of  a  septum  which  nearly  (ills  the  apace 
at  birth.  After  the  first  week  of  extra-uterine  life  very  little,  if  any,  blood 
pwBea  through  it,  although  complete  closure  of  the  foramen  often  does 
not  take  place  until  the  middle  of  tlio  lirst  year,  lit  fully  om^  fourth  of 
the  autopsies  I  have  mude  upon  infanta  under  six  months  old,  there  have 
been  found  minute  openings  at  the  margin  of  the  foramen  ovale,  but  they 
are  usually  oblique,  aud  closed  by  the  valvular  curtain  so  hb  cfTcctaally  to 
obstruct  the  current  of  blood.  Tlie  ductiis  arteriosus  is  first  closed  by  a 
clot,  which  becomes  organized  and  blends  with  the  proilucts  of  a  prolif- 
erating arteritis.  It  is  rarely  found  oi>en  after  the  tenth  day,  and  by  the 
twentieth  it  is  almost  invariably  obliterated. 

The  PoIm. — The  pulse  in  early  life  is  not  only  more  frequent,  but  it  is 
very  much  more  variable  thau  in  adults.  The  following  is  the  average 
pulse-rate  in  healthy  children  during  sleep  or  perfect  quiet : 

Six  to  twulve  months. 105  to  115  per  minut«. 

Two  to  six  years 90  "  105  " 

Seven  to  ten  years 80"     90  "         " 

Eleven  to  fourteen  years, 75"     85  "         " 

The  pulse  is  a  little  more  frequent  in  females  than  in  males,  and  more 
frequent  when  sitting  than  when  lying  down.  Muscular  exercise  or  ex- 
citement increases  the  pulsc-i-atc  by  from  twenty  to  fifty  beate.  Very 
trivial  causes  disturb  not  only  the  frequency  but  the  force  of  the  pulse. 
The  pulse  in  young  infants  nmy  be  irregular  even  in  health  and  during 
sleep.  When  rapid,  it  \9,  frequently  irregular  without  any  meaning.  No 
dicrotism  is  seen  in  the  pulse  wave  of  early  infancy,  according  to  Blanche.* 

The  circulation  is  much  more  active  in  infancy  than  in  later  childhood ; 
thus,  according  to  Vierordt,  the  entire  round  of  the  circulation  is  accom- 
pliahod  in  the  newly  born  in  twelve  seconds ;  at  three  years,  in  fifteen  sec- 
onds ;  in  the  adult,  in  twenty-two  seconds. 

Sue  and  Growth. — The  relative  size  of  the  heart  is  slightly  greater  in 
infancy  than  in  later  life,  it  being  smallest  at  about  the  seventh  year. 
The  average  weight  at  the  dillerent  periods  of  life  is  as  follows:  f 


Afw. 

Ounce*. 

Ommtnea. 

RAUotobndy 

wel(ftii. 

Birth 

0*50 
1-26 
1-87 
2-35 

a-80 

5-84 
8-50 

"1 
35 

53 

U] 

BO 
166 
S41 

1  year 

1  to  225 

■'■■''■■'-■'■ 

3  jmre .••■•••••. 

8     "    

7     "     

1  to  380 

U  "     

1  to  223 

Adult 

1  to  386 

•  Seo  tnwinES  in  Archives  of  Pir«!ifttrins,  vol.  t,  p,  732. 

f  The  figures  in  infancy  nre  Troin  one  hundreil  and  ftfty-flve  obserrations  made  in 
the  New  York  Infant  Asylum;  the  others  are  taken  from  Sahli. 


ejtyS  DISEASES  OP  THE  CIRCCLATOBT  SVSTEIL 

The  growth  of  the  heart  is  rapid  daring  the  first  three  jews,  and 
nearly  proportionate  to  that  of  the  body.  It  is  slowest  from  the  third 
to  the  tenth  year,  and  most  rapid  from  the  eleventh  to  the  fifteenth 
year.  At  birth,  the  thickness  of  the  right  ventricle  is  very  nearly  the 
same  as  that  of  the  left,  the  ratio  being  6  : 7.  The  left  Tentricle,  how- 
erer,  grows  very  much  more  rapidly  than  the  right,  so  that  at  the  end 
of  the  second  year  the  ratio  is  1 : 2,  which  is  nearly  that  al  the  rest  d 
childhood. 

Pofition  of  the  Apex  Beat— In  the  infant  the  heart  is  placed  aome- 
wbat  higher,  and  occupies  a  position  a  little  nearer  the  horixontal  than  in 
the  adnlt  This  is  partly  dne  to  the  higher  position  of  the  dii4>hragm. 
The  apex  beat  is  therefore  higher  and  farther  to  the  left  than  in  adult 
life.  According  to  the  observations  of  Wassilewski  and  Starch,  whose 
combined  examinations  with  reference  to  this  point  were  made  npon  over 
2,100  children,  the  apex  beat  is,  as  a  rule,  outside  the  mammary  line  until 
the  fourth  year;  if  it  is  less  than  one  third  of  an  inch  beyond  the  nipple, 
it  can  not  be  considered  abnormal.  From  the  fourth  to  the  ninth  year, 
the  apex  ^taat  is  in  or  near  the  mammary  line.  After  the  thirteenth  year, 
ondor  normal  conditions,  it  is  invariably  within  that  line.  Daring  the 
first  year  the  apex  beat  is  usually  fonnd  in  the  fourth  intercostal  space; 
from  the  first  to  the  seventh  year,  it  is  found  with  about  equal  freqaency 
in  the  fourth  and  the  fifth  spaces ;  after  the  seventh  it  is  usually,  and  after 
the  thirtftenth  year  it  is  always,  when  normal,  in  the  fifth  space.  The 
jKrfiition  of  the  apex  beat  may  be  considerably  modified  by  severe  deformi- 
ties of  the  chest  resulting  from  rickets.  Pott's  disease,  or  lateral  cnrvature 
of  thft  Hpinc. 

Sxamination  of  the  EMit— Inspection.— Bulging  of  the  pneoordia  is 
a  frf:t\u(',nl  and  important  sign  of  cardiac  disease  during  childhood.  The 
cardifu;  impulse  is  generally  weaker  than  in  the  adult,  and  often  it  is  diffi- 
eiilt  Uf  IrK^ate  the  apex  beat  owing  to  the  thick  layer  of  adipose  tissue 
covering  the  chest. 

I'alpftlion. — This  is  usually  a  much  more  satisfactory  method  than  is 
\un\}i'.f:l'u>n  for  determining  the  position  of  the  apex  beat.  For  this  pur- 
IHtMi  i\ui  t:h\U]  Hhould  be  in  the  sitting  posture,  with  the  body  inclined 
NJij/htly  forward.  Great  displacement  of  the  apex  beat  is  always  signifi- 
iifttiit  fitui  Mhoiild  loa'l  one  to  snspect  pleuritic  effusion;  lesser  degrees  of 
tli*\tUuu;wf:ui  tit  the  left  indicate  hypertrophy,  especially  of  the  left  ven- 
irl*:Ut ;  Uj  iUt-  right,  hyiKjrtrophy  of  the  right  ventricle,  usually  with  a  oon- 
f^tiftlitii  mill  formation. 

/'ttfr.u/mioH.^TUiH  is  best  done  by  means  of  the  percussion  hammer. 
A  liifht  blow  Nhoiild  \Hi  used,  on  account  of  the  thinness  and  elasticity  of 
iUh  i',hf.ni  wiiUn.  Th*)  outline  of  the  area  of  "relative  cardiac  dulness,** 
miHU'.UWy  \u  Hmull  children,  is  proportionately  larger  than  in  the  adult 
I'filn  may  liifl  Ut  the  mistaken  opinion  that  the  heart  is  enlarged,  when  it 
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is  really  of  normal  size.  According  to  Sahli,*  the  limits  of  tliia  area  arc  as 
follows  :  Above,  the  second  space  or  lower  border  of  the  second  costal  car- 
tilage ;  to  the  right,  at  the  para-sterual  liue,  sometiDies  eligbtly  beyoud  it ;  to 
the  left,  at  or  slightly  beyond  the  mammary  line,  this  depending  upon  the 
age  of  the  child.    The  lower  border  is  indeterminable  on  account  of  the  liver. 

The  area  of  "absolute  cardiac  dulness,"  or  that  part  of  the  heart  un- 
covered by  the  lung,  resembles  in  shape  the  same  area  in  the  adult,  but  it 
is  relatively  larger.  Its  upper 
limit  is  the  upper  border  of  the 
third  intercostal  space,  some- 
times the  third  costal  cartilage; 
it  extends  to  the  left  to  a  point 
between  the  para-sternal  and  the 
mammary  lines,  and  to  the  right 
as  far  as  the  left  border  of  the 
sternum.  These  two  areas  will 
be  readily  understood  by  refer- 
ence to  the  accompanying  dia- 
gram (Fig.  115). 

Auscnltation. — This  is  of  lit- 
tle value  unless  the  child  is  quiet. 
The  preferable  position  is  the 
sitting  posture.  For  an  accu- 
rate diagnosis  the  stethoscope  is 
indispensable,  but  auscultation 
should  always  be  practised  with 
the  naked  car  as  well.  The 
rhythm  and  rapidity  of  the 
child's  heart  action  are  much 
more  easily  disturbed  than  are 
the  adultX  &nd  such  disturbances  are  consequently  much  less  significant. 
The  rapidity  of  the  heart  in  infancy  is  ordinarily  so  great  as  to  make  it 
prac^ticAlly  impossible  to  distinguish  between  diastolic  and  presystolic  mur- 
murs. Normally,  the  loudest  sound  is  the  first  sound  at  the  apex ;  the 
weakest  sound  is  the  second  sound  at  the  aortic  orifice.  According  to 
Ilochsinger,  the  accentuation  of  the  child's  heart-sounds  is  upon  the  first 
sound,  and  not  upon  the  second,  as  in  the  adult 

Id  consequence  of  the  small  size  and  the  thin  walls  of  the  chest,  all 
Bounds,  both  normal  and  pathological,  appear  relatively  louder  than  in  the 
ftdult,  and  the  area  of  diffusion  is  therefore  much  greater.  Thus  it  is  a 
frequent  occurrence  for  murmurs  to  be  heard  all  over  the  chest  both  in 
front  and  behind. 

•  Topographiache  PcreuMion  ira  RindAsalter.  1888. 


Kio.  115. — Showini^  arcae  of  carUko  dulnoes:  a  Ib 
Che  ruAiiitiiiu'V  udi:  ;  b^  lltr  pan-^t4.•mal  Uuc;  £, 
the  uppor  bonier  of  Uir  liver.  The  i»poi'e  cn- 
c]i>*e<I  by  the  ilnttfKl  lint;  rcpreiwiitJii  Uiu  urea  of 
rolativp  dulueas;  Uiu  heavilv  shadrd  area,  that 
of  abnolut^dulnuatL  (Aflerdabli,aUghtlj'  modi- 
fled  by  Ungcr.) 


(JIO  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

Reduplication  of  the  heart  sonnds,  in  consequence  of  the  ralTes  of  the 
two  BideB  not  closing  exactly  together,  is  not  uncommon  in  children,  and 
may  be  due  simply  to  excitement  During  the  first  four  years  of  life 
nearly  all  the  abnormal  murmurs  heard  are  systolic. 

Accidental  murmurs  may  be  due  to  ansemia  and  other  blood  condi- 
tions, and,  although  not  so  common  as  in  older  patients,  they  are  by  no 
m^ns  rare  even  in  infants. 


CHAPTER  11. 

CONGENITAL  ANOMALIES  OF  THE  HEART, 

Etiology. — The  causes  of  congenital  anomalies  of  the  heart  may  be 
gruujHid  under  three  general  heads  : 

1.  Malformations  resulting  from  imperfect  development  of  certain 
parts  of  the  heart,  most  frequently  one  of  the  septa.  Either  the  ventricu- 
lar or  lliM  uuricular  septum  may  be  affected,  or  that  dividing  the  pulmo- 
nary urtory  from  the  aorta.  Such  failure  in  development  perpetuates  condi- 
tiotiH  whi<;h  are  normal  in  the  early  months  of  foetal  life.  There  may  also 
be  atrtiHia  of  any  one  of  the  orifices,  absence  of  one  or  more  of  the  valvular 
louflutH,  or  of  any  one  of  the  large  vessels. 

2.  K<wUil  endocarditis.  The  effects  of  this  condition  vary  according  to 
the  time  of  its  occurrence.  It  is  almost  invariably  of  the  right  side,  most 
frequently  affecting  the  pulmonic  valves.  Valvular  disease  in  foetal  life 
lemin  fiot  only  to  hypertrophy  and  dilatation,  but  also  interferes  with 
the  normal  development  of  the  heart  by  preventing  the  closure  of  the 
auricular  or  ventricular  septum  or  the  ductus  arteriosus,  these  being  kept 
open  by  way  of  compensation. 

3.  Persistence  of  foetal  conditions,  such  as  the  foramen  ovale  or  ductus 
arteriosus.  This  may  be  the  result  of  valvular  disease,  as  previously 
stute<l,  or  of  some  condition  of  the  lungs,  such  as  atelectasis. 

Lefioni. — In  the  following  table  are  given  the  lesions  found  in  two 
hundred  and  forty-two  cases,  which  I  have  collected  from  medical  litera- 
ture : 

Frequeju'.y  of  the  different  lesions  in  S4S  antopsies  upon  cases  of  congenital 

cardiac  anomaly. 

Di'ftKit  in  the  vcntriculftr  septum 149  cases ;  the  only  lesion  in  5  cases. 

T>ef<x!t  in  the  auricular  septum,  or  patent  foramen 

ovalo 126    "  **  «  9     « 

Puhnonio  stenosis  or  atresia 108    "  "         "  6     " 

Patant  dutitus  arteriosus. 68    '*  »         u  3     u 
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Abnornialtties  in  the  origin  of  thr  great  vessels.  45  coses ;  the  only  lesion  in  0  cases. 

Pulmonic  insufficiency 17  "  *'  *'  0  '* 

Tricuspid  ussafllciency 6  "  '*  "  0  ** 

Tricuspid  stenosis  or  atresia S  "  "  "  0  '* 

Mitralinsufficiency 1  "  "  »•  0  " 

Mitral  dtenosis  or  atresia 6  *'  "  '*  0  " 

Aortic  insufficiency 1  "  "  ••  0  " 

Aortic  stenosis  or  atresia 6  "  "  "  0  '* 

Tranfipnsition  of  the  heart 2  "  "  "  0  '* 

^^  Edocardia 1  "  -  •*  o  " 

^M  The  most  frequent  associated  lesions. 

^^  Pulmonic  stenosis,  with  itefect  in  the  Tentricular 

^M      septum 02  cases ;  the  only  lesion  in  20  oases. 

^H     ulmnnic  stenosis,  with  defect  in  the  auricular 

^H^oeptum 52     "  8     •* 

^^foefectsin  both  septa 82     "  17     '* 

^B  Fnlmonio  stenosis  and  defects  in  both  septA 36     "  '*  "  21     " 

^1  From  this  tuble  it  will  be  eeen  that,  in  tlic  great  majority  of  cases, 
^"  several  lesions  are  present,  the  most  frequent  combinaLiuua  being  pul- 
monary stenosis  with  defective  ven- 
'  tricular  septum,  pulmonic  etenosie 
with  defective  auricular  septum, 
the  three  lesions  associated,  or  the 
first  two  with  a  patent  ductus  arte- 

•  riosuB. 
Defect  in  the  venlriculnr  sep* 

turn. — This  is  the   most   fre<|uent     ^^^^Hl.  ^i^Ml^A^^  '*^" 
.        lesion  in  congenital  cardiac  ditjcase, 

and  in  half  the  cases  was  associated 

with  pulmonic  stenosiB.     The  de-     ^^F^r^  ^^Slf^ 

j        feet  is  genendly  at  the  upper  part     ^^B'%  .  '  ^^^  ^'*' 

■  of  the  septum  '(Fig.    llfi).    It  is     ^V^'  ^^ tl'' 

^^  Bsually  from  one  fourth  to  one  half     ^^^^  "^  \^'im^iM 

.        an  inch  in  diiimoter,  b!it  not  infrc-      ^^^™  ^\*i 

^B  qnently  there  is  a  large  defect,  and 
^P  the  septum  may  bo  entirely  abseut, 
^m  the   heart   then   conaistini?  of  hut      „ ,  ,.  ,„.    .  , 

^■^  .  '    y  •%        rit*.  116.— *.">njrenitiii  canJiiio  rJiMame.    The  loft 

"        three    cavities — two    auricles   and  vcntrifk-  i«  nimwn  witii  %  defect  in  the  von- 

.    •    1         Tc  i.1  *      I  trieuhir  M'hluin,  the  oi»uniuiP  beiiii;  ju.it  be- 

one  ventricle.    If  the  auricular  sep-  „,,ah  the  Unic  v.lve.   (F^.m  siiaemdy- 

tnm  also  is  wanting,  as  is  often  the  *°P  I"  ^^^  "»^i*»'  lloapiuil.) 

kcase,  the  heart  has  but  two  cavities. 
Frequently  there  are  also  abnormalities  in  the  origin  of  the  great  vessels. 
The  pulmonary  artery  and  the  aorta  may  be  given  off  from  the  common 
ventricle,  or  the  aorta  may  arise  ]»artly  from  one  ventricle  and  partly  from 
the  other.    If  pulmonic  stenosis  or  atresia  is  present,  the  opening  in  the 
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Tentricular  eeptam  ia  conBerTstire,  affording  a  chaimel  for  the  paeaage  of 
blood  from  the  right  to  the  left  side  of  the  heart. 

Patent  foramen  ovale^  or  defert  in  the  auricular  septum. — Although 
this  is  one  of  the  most  common  congenital  malformations,  it  is  not  one  of 
the  most  important.  It  rarely  occurs  alone,  but  is  freqaently  found  with 
pulmonic  stenosis  or  a  defect  in  the  ventricular  septum.  Small  oblique 
openings  in  the  auricular  septum — usually  at  the  foramen  ovale — are  not 
infrequently  met  with  in  autopsies  upon  young  infants,  but  they  are  of  no 
importance.  In  pathological  conditions  the  opening  is  from  one  fourth 
to  one  inch  in  diameter,  and  there  may  be  more  than  one  opening.  A  de- 
fect in  this  septum  is  frequently  secondary  to  pulmonic  stenosis,  or  it  may 
be  a  failure  in  development.  A  patent  foramen  ovale  may  be  due  to 
atelectasis. 

Patent  ductus  arteriosus. — As  a  solitary  lesion  this  is  rare,  but  it  is 
frequently  associated  with  pulmonic  stenosis,  usually  with  a  defect  in  one 
or  both  septa.  It  is  then  one  of  the  channels  by  which  the  blood  may  find 
its  way  to  the  luugs  when  the  pulmonary  orifice  is  obstructed.  It  is  not 
a  malformation,  but  simply  the  persistence  of  a  foetal  condition  usually 
neceasitated  by  otlier  changes  in  the  heart 

Pulmonic  stenosis. — This  is  one  of  the  most  frequent  and  most  im- 
portant lesioDs.  It  may  be  due  to  foetal  endocarditis,  or  to  a  mal- 
formation. If  the  former,  there  is  usually  stenosis ;  if  the  latter,  there 
may  be  atresia.  It  is  often  a  primary  lesion,  and  when  marked  it  is 
always  accompanied  by  other  changes,  most  frequently  by  a  defect  in  one 
or  both  septa  or  by  a  patent  ductus  arteriosus.  This  is  important,  as  b^ 
ing  more  constantly  associated  with  cyanosis  than  is  any  other  congeni- 
tal lesion.  The  amount  of  obstruction  varies  from  a  slight  narrowing 
of  the  orifice  to  complete  atresia.  If  there  is  atresia,  the  pulmonary  artery 
is  very  small,  and  may  be  rudimentary. 

Pulmonic  insufficienri/. — This  lesion  is  relatively  rare.  It  is  usually 
the  result  of  fcetal  endocarditis,  but  there  may  be  absence  of  the  pulmo- 
nary valve.  It  is  most  frequently  associated  with  a  defect  in  the  ven- 
tricular septum. 

Tricuspid^  mitral,  and  aortic  disease  are  all  very  infrequent  and  usu- 
ally seen  in  cases  with  multiple  defects.  Atresia  or  stenosis  is  much  more 
common  than  insunicieiicy. 

Abnormalities  in  the  origin  of  the  large  vessels. — These  are  quite  fre- 
quent ;  but,  as  will  be  seen  from  the  tablo,  they  are  always  associated  with 
other  lesions.  Three  forms  are  seen  :  (1)  Transposition  of  the  large  vessels 
— the  pulmonary  artery  is  given  off  from  the  left,  and  the  aorta  from  the 
right  ventricle.  (2)  Both  arteries  arise  from  a  common  trunk.  This  is 
usually  due  to  an  incomplete  development  of  the  lower  part  of  the  sep- 
tum dividing  the  two  arteries.  Usually  the  pulmonary  artery  appears  to 
be  a  branch  of  the  aorta.    This  condition  is  frequently  associated  with 
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other  almoriTifllif  i<'s,  ofttMi  with  sr»  lar^Q  a  dofiH'i  in  (1io  vontrit'iilar  septum 
that  there  is  letilly  but  liiil-  v^'ulrule.  (3)  The  uortu  has  an  ahiiornml 
origin,  arising  from  the  right  ventricle,  or  partly  from  hoth  vcntricleii. 
This  aLso  is  associated  with  a  hir^jc  defuet  in  the  ventricular  septum. 
When  described  as  arising  from  l>oth  ventricle!*,  the  aorta  ik  usually  given 
off  directly  above  the  line  of  the  fteptuni. 

An  abnormality  in  the  number  of  valvular  segments  is  (juite  fre(]uent, 
but  seldom  impairs  the  valve's  faiution.  In  niii^  l-uh's  a  valve  is  rudi- 
mentary, and  it  may  Ik?  absent,  generally  at  the  pulmonic  or  tricuspid 
orifice.  Absence  of  the  right  auricle  and  absence  of  the  pericardium  have 
been  recorded ;  also  opening  of  the  pulmonary  veins  into  the  right  auricle, 
and  a  single  pulmonary  artery.  In  one  case  in  the  series  there  was  ecto- 
cardia,  this  being  associated  with  a  congenital  fissure  of  the  sternum.  I 
once  «aw  a  very  remarkable  instance  of  congenital  cardiac  displacement; 
the  heart  was  situated  in  the  Hddnniinnl  cavity.  Ita  pulsations  could  be 
plainly  »een  and  felt  just  al>ove  the  umbilicus. 

Trans poniiion  of  the  heart,  or  true  dextro-cardia,  was  recorded  but 
twice  in  this  scries  of  cases.  It  was,  however.  simuIatiMl  in  sevenil  others, 
including  one  of  my  own,  where  the  apex  beat  was  to  the  right  of  the 
sternum.  There  was  in  this  case  great  hypertrophy  of  the  right  ventricle 
with  a  rudimentary  ventriruhir  s**p(um. 

Secotuiart/  hsiotui, —  In  congenital  malfoniiations  Ihf  right  heart  is 
usually  found  hyi)ertro[»hied,  since  there  remain  one  or  more  of  the  fo'tal 
conditions  in  which  the  greater  part  of  the  work  is  thrown  u[)on  the 
right,  ventricle.  Such  hypertropliy  is  in  most  cases  aecoitii>aninl  by  some 
dilatation.  Changes  in  the  wall  of  the  left  heart  alone  are  exceedingly 
rare.  In  four  cases  there  was  evidence  of  malignant  endocarditis,  which 
was  the  cause  of  death*  all  Imt  one  of  these  patients  l>eing  adults. 

Symptoma. — The  symptoms  of  congenital  cardiac  disea.'<*  are  usually 
manifesleil  soon  after  birth.  Of  ms  cases  in  which  the  time  of  the  first 
symptoms  was  noted,  they  were  congenital,  or  appearetl  during  the  first 
month,  in  85;  after  one  month  and  during  the  first  yejir,  in  IS;  from 
one  to  sixteen  years,  in  15;  while  in  10  no  sjTnptoms  were  observed  until 
after  puberty.  Congenital  cardiac  disea.se  is  one  of  the  causes,  but  not 
a  frerpient  one.  of  death  rluring  the  first  days  of  life. 

The  most  striking  objective  symptom  is  cyanosis.  This  is  pres- 
ent in  over  four-fifths  of  the  severe  cases;  but  cyanosis  may  l>e  absent, 
even  with  serious  lesions.  Tt  may  1m?  slight  and  noticed  only  upon 
exertion,  as  upon  coughing  or  crying,  or  it  may  l>e  intense  an<l  con- 
stanty  giving  the  skin  a  dark,  leaden  colour,  and  the  mucous  membrane 
of  the  mouth  a  rasj»l)erry  hue.  The  view  tliat  cyanosis  depends  upon  an 
admixture  of  arterial  and  venous  blomi  is  generally  discrwlitc^l.  In  the 
great  majority  of  the  cases  at  least,  the  explanation  ia  a  deficient  oxi- 
dation of  the  blood  in  the  lungs,  owing  to  some  interference  with  the 
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ofti'Ti  k'ing  uiuiihle  jiU  ovor  tlu'  cliest.  In  tfio  g^reat  itiajuriiy  of  cases 
this  i«  heard  aloiif:  in  a  smaller  nuiiil>er  a  double  murmur  is  present. 
A  svstolif  imirriuir  nuiv  ho  due  in  puliiinTuc  ^;(cnotiis,  deficient  ventricular 
st^ptujti,  patent  (hu-tu.<  arteriosii>.  mitral  regurgitation,  trienspid  regur- 
gitation, or  aortic  8(euosi».  Since  tliese  conditionR  are  very  often  as- 
sociated, it  is  ditVicult  to  tell  tipon  which  one  the  murmur  depends. 
Ill  a  yotin;^  child,  a  loud  murmur  at  tiie  has^e  with  cytinosirt,  almost 
always  means  con^reuital  disicase. 

Enlargement  of  the  right  heart,  chiedy  from  ventricular  hypertrophy, 
h  prwenl  in  most  of  the  causes. 

A  diagnosis  of  the  preci.se  nature  of  the  malformation  is  ver}'  dillicult, 
and  in  the  great  majority  of  cases  only  a  prohahle  diagnosis  is  possible. 
Nearly  all  the  cases  are  complex,  and  the  variety  of  combinations  is  very 
great.  A  study  of  the  histories  and  autopsies  of  the  cases  in  tills  series 
revealft  many  njiparently  contradictory  facts.  Ijoud  murmurs  arc  some- 
times lieard  which  are  difficult  to  explain  by  the  lesions,  and  munuurs 
may  he  abseni  when  there  in  every  reason  fruui  the  posl-mortrm  Jindings 
for  expecting  their  presence.  I'ertain  lesions  like  aortic  stenosis,  mitral 
stenosis,  aiid  mitral  regurgitation  may  be  accompanied  by  the  ^ame  eigne 
as  in  Re(]uired  disease.  Willi  reference  to  the  other  conditions,  I  eun  not 
do  Iwllcr  than  give  Ihe  more  freijuent  clinical  ^^yrnptoms  with  the  results 
of  the  autopsies  in  the  series  of  cases  which  T  have  collect^]. 

A  systoHc  murmur  at  (lit:  hiiKf,  with  ctfatmsUt. — This  was  the  most 
c."ommon  combinatitm  met  with,  and  was  present  in  about  one  third  of 
the  entire  nundier.  In  over  SO  per  cent  of  the  cases  with  these  ^ymptoms, 
pulmonic  stenosis  wns  found.  The  remainder  were  cornplicated  cases  of 
quite  a  wide  variety.  Pulmonic  stenosis  was  usually  associate*!  with  a 
defect  in  one  of  the  cardiijc  septa,  or  a  patent  ductus  arteriosus. 

A  »ystolic  murmur  iriihtntt  rt/ariusi^.^lxi  this  series  of  autopsies  this 
was  not  a  frequent  coml>iiuition,  being  noted  but  six  times.  It  is  usually 
defiendeut  upon  a  defect  in  the  ventricular  s^eptuni  without  jtulmonic 
stenosis.  Clinically,  however,  this  is  more  often  seen.  The  murmur  is 
generally  loudest  at  the  left  margin  of  the  sternum  at  the  third  space. 
There  is  a  striking  absence  of  all  other  symptoms.  I  have  watched  a 
number  of  such  patients  for  many  years  who  luue  remaincxl  in  perfect 
health. 

,4  gjfstolic  murmur  ni  fhf  apfx  with  n/anosU. — Of  the  six  casos  with 
this  combination,  all  were  examples  of  complex  malformation,  the  most 
frcfpient  lesions  Inking  a  defect  in  the  auricular  sqitum,  transposition  of 
Ihe  great  vessels,  and  patfut  ductus  arteriosus. 

Cifnrtosia  wiHinut  wurmurs  was  noted  fourteen  times.  It  indicates 
either  pulmonic  atresia  or  the  transposition  or  irregular  origin  of  the 
great  vessels. 
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Diastolic  murmurs  were  heard  in  two  cases,  and  depended  upon  pul- 
monic insufficiency. 

Absence  of  both  cyanosis  and  murmurs  was  recorded  in  five  cases. 
The  lesions  found  were :  atresia  of  the  aorta,  both  arteries  arising  from 
the  right  ventricle,  or  defective  septa. 

The  only  cases,  therefore,  in  which  a  fairly  certain  anatomical  diag- 
nosis can  be  made  are  those  of  pulmonic  stenosis  with  a  deficient  ven- 
tricular septum. 

Diagnosis  of  congenital  from  acquired  disease. — Congenital  disease 
may  be  suspected  if  the  patient  is  under  two  years  of  age;  if  there  is  no 
history  of  previous  rheumatism ;  if  the  murmur  is  atypical  in  its  location, 
character,  or  transmission;  if  there  is  a  very  loud  murmur  at  the  base, 
and  if  there  is  evidence  of  enlargement  of  the  right  heart.  If  cyanosis 
and  clubbing  of  the  fingers  are  present  the  diagnosis  is  certain. 

Especially  diilicult  are  the  cases  without  cyanosis  seen  in  older  chil- 
dren. Absence  of  hyjHjrtrophy  of  the  left  ventricle,  continued  absence 
of  subjective  symptoms,  even  with  a  very  loud  murmur,  and  a  lesion 
which  does  not  increase,  all  point  strongly  to  a  congenital  malformation. 

Diagnosis  of  congenital  from  aneemic  murmurs. — This  is  often  a  more 
difficult  matter  than  to  decide  between  congenital  and  at'tiuired  disease. 
From  a  murmur  alone  one  should  be  very  cautious  in  making  a  diagnosis 
of  cardiac  malformation  in  a  very  anaemic  infant.  Anaemic  murmurs  are 
systolic,  basic,  unaccompanied  by  enlargement  of  the  heart;  usually  heard 
in  the  carotids,  often  in  the  subclavian  arteries,  but  arc  seldom  so  loud  as 
those  due  to  malformations.  In  some  eases  it  may  be  necessary  to  watch 
the  effect  of  treatment  before  deciding  the  question. 

Prognosis. — Of  225  cases,  GO  |)er  cent  were  fatal  before  the  end  of  the 
fifth  year,  and  nearly  one-half  of  these  during  the  first  two  months ;  while 
IG  per  cent  of  the  cases  lived  over  sixteen  years,  and  8  per  cent  over  thirty 
years.  The  prognosis  in  any  given  case  is  to  be  made  from  the  general 
condition  of  the  patient  and  how  well  the  circulation  is  carried  on,  rather 
than  from  the  intensity  of  the  cyanosis  or  the  character  of  the  murmur, 
although  extreme  cyanosis  is  always  unfavourable. 

In  the  cases  fatal  soon  after  birth  the  usual  lesions  are  large  defects  in 
the  septa,  transposition  of  the  great  vessels,  or  pulmonic  atresia.  In  five 
of  twenty-three  cases  dying  thus  early,  the  heart  had  but  two  cavities.  IjC- 
eions  which  are  compatible  with  the  longest  life  arc  minor  septum  defects, 
and  pulmonic  stenosis  which  can  be  compensated  for  by  hypertrophy  of  the 
right  ventricle.  Many  exceptional  instances  are  recorded  in  which  patients 
have  lived  a  long  time  in  spite  of  extreme  deformities.  One  child  with 
transposition  of  the  pulmonary  artery  and  aorta  lived  two  and  a  half  years. 
Tiedmann's  case  lived  eleven  years  with  a  heart  consisting  of  three  cavities 
— two  auricles  and  one  ventricle — and  with  constant  cyanosis.  In  three 
cases  reported  by  Rokitansky,  the  patients  lived  over  forty  years  with  rudi- 
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mentary  auricular  septa  and  no  cyanosis  mentioned.  Gelpko's  case  had 
cyanosis*  and  lived  twenty-seven  years  with  rudimentary  auricular  and 
ventri(Milar  tfcptu^  mid  with  no  tricuspid  opening. 

Treatment. — No  treatment  is  of  the  slightest  avail  in  diminishing  the 
amount  of  deformity  or  promoting  the  closure  of  any  of  the  abnormal 
openings.     All  casea  are  to  be  treated  symptomatically. 


CHAPTER  III. 


PERICARDITIS, 


Intlammation  of  the  pericardium  is  a  rare  disease  in  infancy  and 
early  childhood,  only  two  crises  being  seen  in  seven  hundred  and  twenty- 
six  consecutive  autopsies  at  the  New  York  Infant  Asylum.  In  later 
childhood  the  disease  is  more  frequent.  In  its  etiology,  symptoms,  and 
course  it  resembles  quite  closely  the  same  disease  in  adults. 

Etiolog-y. — Of  69  cases  of  pericarditis  in  children  under  fourteen  years 
of  age,  24  occurred  before  the  third  year,  12  between  the  third  and  sev- 
enth years,  and  33  between  the  seventh  and  fourteenth  years.  It  has  been 
seen  in  the  newly  born,  and  has  been  found  even  in  the  fa'tus. 

Pericarditis  is  almost  invariably  a  secondary  disease,  following  (I) 
pleuri&y  or  pleuro-pneuinonia ;  (2)  acute  rheumatism  ;  (3)  acute  infectious 
diseases,  especially  suarlct  fever;  (I)  pyaemia;  (5)  tuberculosis;  (6)  local 
conditions.  The  relative  importance  of  these  causes  differs  with  the  age 
of  the  child.  In  infancy  and  early  childhood  most  of  the  cases  compli- 
cate disease  of  the  Uing  or  pleura,  usually  of  the  left  side.  After  the  fourth 
year  rheumatism  takes  the  first  place  as  an  etiological  factor.  Pericar- 
ditis is  then  generally  associated  with  endocarditis,  and  may  precede  or 
follow  the  articular  nianifcstations  of  rheumatism.  Following  scoirlet  fever, 
pericarditis  generally  occurs  in  connection  with  nephritis  or  multiple  joint 
inflammations.  In  typhoid  fever,  also,  it  is  usually  associated  with  pneu- 
monia or  joint  lesions.  Pyremia  may  be  a  cause  in  the  newly  born,  or  it 
may  occur  in  connection  with  disease  of  the  bones  or  joints  in  older  chil- 
dren ;  in  both  it  is  usually  associated  with  similar  lesions  of  other  serous 
membranes.  Tuberculous  pericarditis  is  more  frequent  after  the  third 
year,  and  is  generally  secondary  to  pulmonary  tuberculosis.  Among  the 
local  causes  may  be  mentioned  traumatism,  ulceration  of  a  foreign  body 
from  the  (osophagus  into  the  pericardium,  disease  of  the  sternum,  ribs,  or 
vertehrte,  and  abscesse-s  resulting  from  cheesy  bronchial  lymph  nodes. 

Leiioni. — 1.  Pericardial  transudations^  or  an  increase  in  the  normal 
pericardial  fluid,  are  met  with  in  many  conditions  in  which  there  is  a 
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very  marked  degree  of  anaemia,  general  dropsy,  or  a  weak  heart,  particn- 
larly  of  the  right  side.  Generally  from  one  and  a  half  to  two  onnces  of  a 
clear  serum  are  found  in  the  pericardial  sac. 

2.  External  or  mediastinal  pericarditis  is  always  associated  with 
mediastinal  pleurisy,  and  results  in  more  or  less  extensive  adhesions  of 
the  pericardial  and  pleural  surfaces,  with  an  increase  in  the  connective 
tissue  of  the  mediastinum.  It  is  often  a  tuberculous  process.  When 
severe,  it  may  cause  compression  of  the  large  blood-vessels,  and  seldom  in 
any  other  way  produces  symptoms.  With  this  form  there  may  be  inflam- 
mation of  the  internal  layer  of  the  pericardium.  It  is  only  inflammation 
of  the  internal  layer  which  is  ordinarily  considered  as  pericarditis,  the 
other  form  being  preferably  classed  as  mediastinitis* 

3.  Dry  pericarditis. — This  may  be  either  general  or  localized.  If  the 
latter,  it  is  more  often  seen  at  the  base  than  at  the  apex  of  the  heart.  The 
two  opposing  surfaces  are  usually  involved.  As  a  result  of  the  inflamma- 
tion they  are  coated  with  fibrin,  which  may  be  partly  absorbed,  but  usu- 
ally leaves  behind  bands  of  adhesions  of  greater  or  less  extent.  From  re- 
peated attacks  there  may  result  complete  obliteration  of  the  pericardial  sac. 

4.  The  sero'fibrinous  form— pericarditis  with  effusion. — This  is  the 
most  common  variety.  The  heart  appears  roughened  from  the  exudate 
which  often  completely  covers  it,  forming  bands  which  extend  from  one 
surface  to  the  other.  The  serum  may  be  clear,  or  contain  flakes  of  lymph, 
and  varies  in  amount  from  a  few  ounces  to  a  pint.  In  cases  terminating 
in  recovery  there  is  gradual  absorption  of  the  serum  and  part  of  the 
fibrin,  but  adhesions  more  or  less  extensive  always  remain. 

5.  Purulent  pericarditis. — If  the  inflammation  is  set  up  by  a  foreign 
body  ulcerating  into  the  sac,  by  the  rupture  of  a  mediastinal  abscess,  or 
by  general  pyaemia,  the  process  may  be  purulent  from  the  outset.  More 
frequently,  however,  in  purulent  pericarditis  there  is  first  an  abundant 
exudation  of  fibrin  with  pus  cells  in  its  meshes,  and  subsequently  the 
pouring  out  of  fluid  pus,  precisely  as  in  empyema,  with  which  it  is  very 
often  associated.  If  death  occurs  in  the  early  stage,  both  surfaces  of  the 
pericardium  are  found  coated  with  a  thick  exudate  of  greenish-yellow 
lymph,  but  little  or  no  fluid  pus  may  be  present.  At  a  later  period  the 
pericardial  sac  contains  pus,  which  may  vary  in  amount  from  a  few 
ounces  to  one  or  two  pints.  Purulent  pericarditis,  which  is  secondary  to 
pneumonia  or  pleurisy,  is  usually  due  to  the  pneumococcus.  In  other  cases 
any  of  the  pyogenic  germs  may  be  found. 

6.  Pericarditis  with  an  effusion  of  hlocd  is  very  rare  in  children.  It 
may  occur  from  the  rupture  of  organized  adhesions  or  in  certain  blood 
states  such  as  purpura,  and  very  rarely  in  tuberculosis. 

Pericarditis  complicating  pneumonia  and  pleurisy  is  generally  fibrinous 
or  fibrino-purulent ;  that  with  rheumatism  is  sero-fibrinous,  and  often 
accompanied  by  endocarditis.    With  acute  tuberculosis  there  is  usually 
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only  a  deposit  of  miliary  tubercles,  or  there  may  be  a  small  serous  or  eero- 
sanguinolent  effusion.  In  chronic  cases  there  may  be  a  tuberculous  in- 
fiammalton  with  the  formation  of  caseous  nodules,  new  connective  tissue, 
and  extensive  adliosiona.  This  gononilly  occurs  in  conriPL-tion  with  pul- 
monary tuborculosia — sometimes  with  tiiboreulona  peritonitis. 

In  any  form  of  pericarditis  complete  recovery,  so  far  as  pathological 
conditions  are  concerned,  ia  nire — if,  inilped,  it  ever  opcurs.  Oenerally 
adhesions  remain,  which  may  be  in  the  form  of  a  few  thin  connective- 
tissao  bands,  or  so  extensive  as  to  produce  almost  entire  obliteration  of 
the  pericardial  sac.  Such  adhesions  are  usually  followed  by  seeondHry 
changes.  The  growth  and  development  of  the  heart  are  interfered  with, 
and  there  may  be  sufficient  pressure  upon  the  coronary  vessels  to  lead  to 
degeneration  of  the  muscular  walls  and  dilatation  of  the  heart.  With 
large  fluid  exudations  there  may  bo  an  interference  witli  the  systemic  circu- 
lation, enlargement  of  the  spleen  and  liver,  and  sometimes  general  dropsy. 

SymptoniA— A  pericardial  transudation,  or  dropsy  of  the  pericardium^ 
is  very  rarely  largo  enou^yrh  to  make  a  diagnosis  i)09sible. 

External  pericarditis  is  seldom  recognised  during  life,  there  being  no 
symptoma  except  those  of  the  pleurisy  with  which  it  is  associated.  Occa- 
sionally there  may  be  hcart]^  particularly  if  the  iiiflammation  is  anterior, 
A  pleuritic  friction  sound  which  is  increased  with  the  systole  of  the  heart. 
The  pulse  may  be  weak  during  inspiration,  and  there  may  bo  an  increased 
area  of  cardiac  duluess.  If  the  inflammation  is  chiefly  posterior,  it  causes 
only  the  symptoms  of  mediastinitis,  whi^^h  ia  recognised  principally  by  ita 
pressure  effects  upon  the  great  vessels.  It  may  produce  oedema  of  the 
face  or  of  the  lower  extremities,  ascites,  enlargement  of  the  liver  and 
spleen,  but  rarely  albuminuria.  It  is  usually  jirugrcs^ive,  and  lasts  from  a 
few  months  to  two  or  three  years,  according  to  its  cause. 

Inflammation  of  the  internal  layer  is  the  only  form  usually  described 
as  pericarditis.  This  is  very  fre<iuently  overlooked,  not  only  on  account 
of  its  rarity,  but  from  the  obscurity  of  its  symptoms.  The  difficulty  in 
diagnosis  is  particularly  great  in  young  children.  The  symptoms  are  few, 
and  many  of  them  are  equivocal.  As  this  disease  is  nearly  always  second- 
ary, the  physician  should  be  on  the  watch  for  it  in  infants  with  pleurisy 
or  pleuro-pneumonia  of  the  left  side,  and  in  older  children  in  the  course 
of  articular  rheumatism.  Localized  pain  and  tendernesa  may  be  present, 
and  also  a  certain  amount  of  embarrassment  of  the  henrfs  action,  usually 
manifested  by  pnecordial  distress,  palpitation,  and  slight  irregularity  of 
the  pulse.  There  may  be  dyapniea,  and  if  there  ia  a  large  effusion  present 
there  may  be  orthopnoea  and  cyanosis.  Sometimes  there  is  delirium. 
When  pericarditis  follows  pleurisy  or  pleuro-pneumonia  there  are  fre- 
quently no  new  symptoms  added. 

The  physical  signs  in  older  children  resemble  those  in  adults.  In  dry 
pericarditis  there  is  usiMlly  heard  a  double  friotioa  loaDd  over  the  prfuoor- 
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dial  space,  the  area  being  gonerully  stiiaU  and  near  the  base  of  the  heart 
The  suuud  is  not  transmitted,  and  bears  no  relation  to  the  rcBpiratorv 
movements.  After  effusion  has  taken  place  the  apex  be4it  may  be  die- 
placed  upward,  diffused^  and  somcwiiat  indistinct,  or  it  maj  not  be  found 
at  all.  There  may  be  bulging  of  the  chest  wall.  On  palpation,  there  is 
nhaenc^e  of  vocal  fremitus  over  an  area  usually  occupied  by  the  lung.  Per- 
cussion gives  an  area  of  marked  duhiess  or  flatness  of  triangular  shape, 
the  base  being  below  and  the  apex  above.  The  normal  area  of  cardiac 
diilnosa  is  increased  in  all  directions,  and  this  dulncss  extends  beyond  the 
limits  of  the  heart  On  auscultation,  the  heart  sounds  aro  feeble  and  dis- 
tant. Friction  sounds  disappear  as  senim  is  poured  out,  and  reappear  as 
it  is  absorbed.  Endocardial  murmurs  may  also  bo  preseut  In  infanta, 
physical  signs  are  often  entirely  wanting,  or  the  normal  sounds  may  be 
feeble,  distant,  or  absent 

The  usual  duration  of  acute  pericarditis  is  from  oue  to  three  woe 
The  ordinary  dry  form,  uitli  its  resulting  adhesions,  may  be  followed  by 
subacute  or  chronic  form  of  the  disease.  In  the  sero-Obrinous  form  tlie 
serum  is  usually  absorbed  quite  promptly,  and  only  adhesions  are  left,  or 
a  chronic  inflammation  follows,  with  exacerbations  in  each  recurrence 
of  rheumatism.  In  the  purulent  form  of  the  disease  in  young  children, 
death  is  the  moat  frequctit  termination.  If  the  pus  is  evacuated,  or  spon- 
taneous opening  takes  place,  there  may  be  recovery,  but  always  with  more 
or  less  extensive  adhesions  remaining. 

Prognosis. — Of  thirty-five  cases  in  Steffen's  collection,  only  8ix  recoT- 
ercd.  This  statement  is  to  be  taken  rather  as  evidence  of  the  great  diffi- 
culty of  diagnobis  than  of  a  very  high  mortiility,  although  the  dincasc  is 
always  a  si^rious  unc.  The  prognosis  depends  chiclly  upon  thr  exciting 
cause.  When  due  to  pyiemia  or  the  acute  infectious  diseases,  or  when  ex- 
tending from  pleurisy  or  pneumonia,  the  prognosis  is  bad.  Here  it  is  usu- 
ally the  primary  disease  rather  than  the  pericarditis  which  is  the  cause  of 
death;  the  latter  may  he  the  case,  however,  if  the  effusion  is  large.  The 
cases  in  which  the  pericarditis  itself  is  the  most  important  disease  are 
those  depending  upon  rheumatism.  Although  immediate  danger  to  life 
inny  not  often  be  great, yt-t  the  remote  conse<]uences  of  the  disease,  by  rea- 
son of  adhesions  and  subsequent  dilatation,  aro  frequently  very  serious. 

Diagnosis. — Owing  to  the  very  rapid  action  of  the  heart  in  children, 
acute  <iry  pericarditis  presents  dinieulticH  of  diagnosis  in  early  life  which 
are  not  met  with  in  the  ndult.  The  disease  is  fortunately  so  rare  under 
three  years,  that  in  ordinary  practice  it  need  seldom  be  considered.  In 
older  children  the  diagnosis  is  to  \ye  made  by  essentially  the  same  signs  u 
in  adults.  Pericarditis  with  effusion  is  to  be  diagnosticated  from  dilata- 
tion of  the  heart  and  from  pleuritic  effusions.  From  dilatation,  the  diag- 
nosis is  not  often  difficult  in  childhood,  for  this  is  not  a  common  con- 
dition, and  is  rarely  extreme  except  in  advanced  vah-nlnr  disease.    From 
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poinliug  to  a  tiieculated  emj)}L*uiu  of  llie  left  side  untoriorly  should  al- 
ways be  rtjgurdt'd  with  suspicion,  particularly  if  the  apex  beat  is  not  dis- 
placed to  ihe  right,  and  if  the  heart  sounds  are  very  feeble.  When  einpy- 
ema  and  perioarditis  coexist^  it  may  be  impusiiible  to  recognise  the  condi- 
tion. The  diagnosis  between  serous  and  purulent  effusions  can  be  made 
only  by  tiHpiration.  Fluid  effusions  in  infants  are  almost  invariably 
purulent,  and  j^o  also  are  they  in  ihe  majority  of  cases  in  older  children, 
unless  due  to  rheuniatisni, 

Treatment. — In  the  early  part  of  an  attack  of  acute  pericarditis  the 
patient  should  be  kept  in  bed  and  as  quiet  as  possible,  and  hot  poultices 
or  counttT-irrJtiilJuu  by  uiuf^turd  used  over  the  heart.  Sometimes  an  ice 
hag  may  with  advantage  k'  substituted.  Excessive  heart  action  may  be 
controlled  by  aconite,  and  severe  pain  requires  usually  opium.  If  the  dis- 
ease is  due  to  rheumatism,  unti-rheuniatic  remedies  should  be  employed. 
Serous  effusions  usually  subside  under  simple  tonic  treatment.  If  ab- 
sorption 18  slow,  it  may  be  hastened  by  counter-irritation.  When  a  large 
effusion  forma  rapidly  there  may  l)e  danger  of  deatli  front  syncope. 
Symptoms  which  indicate  an  unfavourable  termination  are  cyanosis, 
weak,  irregular  pulse,  and  great  dyspnoea,  or  orthopna'a.  Under  those 
conditions  aspiration  may  afford  temporary  relief,  and  free  diuresis 
should  be  induced  by  citrate  of  potash  and  caffein.  The  inhalation  of 
oxygen  is  at  times  of  great  value  in  rases  presenting  such  urgent  symp- 
toms. If  pus  is  shown  to  he  present  by  puncture,  ineision  and  drainage 
should  be  practised,  as  in  empyema.  The  results  of  aspiration  in  such 
cases  are  extR'inely  unfavourable.  Of  eighteen  cases  of  aspiration  of  the 
pericardium  collected  by  K^'ating,  only  four  recovered.  In  puncturing 
the  pericardium  the  point  usually  selected  is  a  little  to  the  left  of  the 
border  of  the  stcrnmn  in  the  fifth  intercostal  space,  the  needle  being 
directed  upward  and  outward. 


CHRONIC   PEiaCAUDITIS  WITH  ADHESIONS. 

This  is  not  a  very  uncommon  condition.  It  may  be  general  or  local- 
ized. The  youngest  case  which  has  come  under  my  observation  was  iu  a 
female  child  sixteen  months  old,  who  died  from  acute  broncho-pneu- 
monia. The  adht'.^ions  were  old  and  general,  the  pericardial  sac  being 
completely  obliterated.  Chronic  adhesive  pericarditis  may  follow  single 
or  repeated  attacks  of  acute  rheumatic  pericanlitis;  or  there  may  be  no 
history  of  any  prior  attack,  the  condition  being  apparently  chronic  from 
the  Ix^ginning.  Osier  has  reported  a  case  in  which  a  similar  lesion  of  the 
fw?ritona»uTn  was  present.  The  pericardium  may  l)Ccome  very  greatly 
thickened  and  its  cavity  obliterated ;  it  may  be  adherent  externally  to  the 
pleura,  diaphragm,  or  chest  wall.  Other  changes  are  usually  present  in 
the  heart.    It  is  often  the  seat  of  chronic  myocarditis;  the  cavities  may 


622  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

be  greatly  dilated,  and  the  heart  walls  very  much  hypertrophied.  Valy- 
iilar  lesions  may  be  present. 

Partial  adhesions  cause  no  symptoms  by  which  they  can  be  recognised, 
and  even  general  adhesions  sufficient  to  obliterate  the  pericardial  sac  may 
be  found  at  autopsy  when  not  suspected  during  life.  This  is  one  of  the 
conditions  in  which,  after  it  has  led  to  considerable  dilatation  of  the 
heart,  sudden  death  sometimes  occurs. 

The  heart  is  almost  invariably  much  enlarged,  chiefly  from  dilatation. 
On  inspection,  there  may  be  bulging  of  the  chest  wall,  with  a  diffused  and 
often  feeble  or  absent  apex  beat.  The  characteristic  signs  are  a  systolic 
retraction  of  the  chest  at  or  near  the  apex  of  the  heart,  sometimes  at  the 
tip  of  the  sternum.  This  is  due  to  the  external  pericardial  adhesions, 
and  is  often  better  appreciated  by  palpation  than  by  inspection.  It  is 
followed  by  a  rapid  rebound,  associated  with  diastolic  collapse  of  the 
jugular  veins.  A  similar  retraction,  according  to  Broadbent,  is  to  be  seen 
behind  in  the  infra-scapular  region,  sometimes  on  the  left  and  sometimes 
on  the  right  side.  Percussion  shows  an  increase  in  the  cardiac  dulness 
in  all  directions.  The  position  of  the  apex  and  the  percussion  outline  of 
the  heart  do  not  change  with  the  posture  of  the  patient,  and  the  cardiac 
dulness  is  but  little  affected  by  full  inspiration.  A  systolic  murmur  is 
often  present.  The  diagnosis  of  adherent  pericardium  always  presents 
difficulties,  but  it  can  be  made  with  tolerable  certainty  in  a  considerable 
proportion  of  the  cases.  On  account  of  the  enlargement  of  the  heart  and 
the  frequency  of  murmurs,  it  is  usually  mistaken  for  valvular  disease. 
The  lesion  is  a  permanent  one,  and  tends  to  increase.  The  treatment  ia 
symptomatic. 

CHAPTER   IV. 

ENDOCARDITIS  AND   VALVULAR  DISEASE. 

ACUTE  SIMPLE  ENDOCARDITIS. 

Acute  endocarditis  may  occur  even  in  foetal  life.  At  this  period  it 
usually  affects  the  right  side  of  the  heart,  and  is  one  of  the  important 
causes  of  congenital  malformations.  In  infancy,  acute  endocarditis  is 
exceedingly  rare,  not  a  single  instance  being  found  in  over  one  thousand 
autopsies  upon  children  under  three  years  of  age  of  which  I  have  records. 
From  the  third  to  the  fifth  year  it  is  not  so  rare,  and  after  this  period  it 
is  quite  common.  Of  95  cases  observed  by  Steffen,  15  occurred  before 
the  sixth  year,  and  80  between  the  sixth  and  fourteenth  years. 

Acute  endocarditis  may  be  primary,  but  it  is  much  more  frequently  a 
secondary  disease.  The  primary  cases  have  been  the  subject  of  much  dis- 
cussion, but  I  agree  with  those  who  regard  the  great  majority  of  these 
as  rheumatic.  Cheadle  (London)  has  well  said  that  we  are  to  look 
upon  endocarditis  in  children  not  as  a  complication  of  rheumatism,  so 
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much  as  a  manifestation — often  the  first — rif  that  disease.  Sometimoa 
LMuh>C'ar(liiifi  <XM'urH  alone,  and  somotimes  it  is  associated  with  chorea 
without  nrlioTilflr  symptoms;  but  the  latter  almost  invariably  appear 
sooner  or  hiter.  Endocarditis  is  seen  as  a  frequent  euiiiplication  both  of 
acute  and  of  subacute  articular  rheumatism.  The  proportion  of  rheu- 
nuitic  raj^es  in  which  it  occurs  is  nmeh  larger  in  childrin  than  in  adults. 
Compared  with  rheumatism,  all  other  causes  of  acute  endocarditis  are 
very  infrequent.  It  is  seen  occasionally  in  the  course  of  nearly  all  the 
acute  infectious  diseases,  most  often  with  scarlet  fever,  and  it  sometimes 
complicates  pleurisy  and  pneumonia,  being  usually  associated  with  peri- 
carditis. It  may  follow  acute  tonsillitis.  In  infectious  diseases,  and  in 
pleurisy  and  pneumonia,  the  endnearditis  is  probably  excited  by  patho- 
genic germs.  Fraenkel  and  Sanger  have  found  the  staphylococcus  in 
eases  of  simple  endocarditis,  and  cultures  by  others  have  shown  tlie 
presence  of  other  pyo^'enie  organisms,  including  the  pneumoeoccus. 

Lesions. — Acute  inflammation  may  atTeet  any  part  of  the  endocar- 
dium, but  in  extra-uterine  life  it  usually  affects  the  valves  of  tiie  left 
side,  involving  the  mitral  much  more  frequently  than  the  aortic  valve. 
StefTen's  tJgiires  give  only  four  examples  of  aortic  disease  in  ninety-five 
cases.    (Compare  statistics  of  valvular  disean:'.) 

The  pathological  changes  consist  first  in  an  extensive  growth  of  new 
connective-tissue  cells  and  an  infiltration  of  round  cells  Ijeneath  the  endo- 
thelial layer.  This  resnlta  in  the  formation  of  small  masses  of  gftinuktion- 
tissne  upon  the  valves  or  the  endocardium  of  the  heart  wall,  and  upon 
these  there  is  deposited  fibrin  from  the  blood.  In  this  way  the  tiny  wart- 
like excrescences  known  as  vegetations  are  produced.  Raoteria  may  also 
be  caught  in  the  exudate.  As  a  consequence  of  the  inllammatioii,  the  valve 
is  swollen,  somewhat  shortened,  and  consequently  inautficient.  The  results 
of  the  process  may  be  ulceration  of  this  now-formed  tissue,  which  in  ordi- 
nary cases  is  small  in  amount,  or  organization  aud  cicatrization.  Masses 
of  fibrin  may  be  detached  from  the  vegetations  and  swept  into  the  general 
circulation,  lodging  as  emlxdi  in  the  kidneys,  spleen,  brain,  or  other 
organs.  This  is  not  common  in  acute  endocarditis,  at  least  not  in  the 
first  attacks. 

In  the  milder  forms  of  inflammation  it  is  possible  for  complete  recov- 
ery to  take  place,  with  the  exception  of  a  slight  valvular  thickening,  not 
enough,  however,  to  interfere  in  any  way  with  the  function  of  the  valves. 
But  this  result  is  rare.  In  most  cases  they  remain  slightly  insufficient,  as 
the  least  serious  consequence  of  the  infiammation.  Unfortunately,  it  more 
often  happens  that  an  acute  inflammation  which  may  not  be  at  first  seri- 
ous, proves  the  beginning  of  the  progressive  changes  of  a  chronic  infiam- 
mation, the  full  etTects  of  which  are  not  seen  for  years.  Chronic  inflam- 
mation may  follow  the  first  attack  immediately,  or  after  a  considerable 
interval,  or  occur  after  several  acute  attacks. 
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Symptoms. — Wben  aciito  endocarditis  occars  as  a  primarr  disoaso,  or 
when  it  is  the  only  manifestation  of  rbeumatisDif  it  usually  begins  abruptly 
with  rather  severe  general  symptoms — high  temperature,  often  102''  to 
105°  F.,  prostration,  exaggerated  heart  action,  restlessness,  and  some- 
times dyspnoea.  There  is  nothing  distinctive  about  these  symptoms,  and 
it  is  not  nntil  the  heart  is  examined  that  the  disease  is  recognised.  If  the 
iieart  is  not  watched,  the  diagnosis  is  not  made,  and  there  may  be  no  sus- 
picion of  the  nature  of  the  attack  until  some  time  afterward,  when  the 
existence  of  valvular  disease  is  discovered.  If  the  heart  ia  carefully 
examined  from  day  to  day,  nothing  abnormal  maybe  found  until  the  third 
or  fourth  day,  or  even  later,  when  there  is  heard  the  characteristic  soft, 
blowing,  systolic  murmur  at  the  apex.  The  murmur  is  generally  trans- 
mitted to  the  left.  It  may  be  accompanied  by  a  thrill  and  by  an  accentu- 
ated pulmonic  second  sound,  and  later  there  may  be  evidence  of  slight  dila- 
tation with  the  usual  signs  of  some  degree  of  cardiac  insufficiency.  The 
murmur  gradually  increases  in  intensity  until  the  maximum  is  reached, 
and  then  in  most  cases  somewhat  subsides. 

Acute  endocarditis  sometimes  occurs  in  the  course  of.  or  simnltane- 
oiisly  with  an  attack  of  chorea,  with  symptoms  quite  similar  to  those 
above  described.  Finlayson  (Glasgow)  has  called  attention  to  endocarditis 
as  a  frequent  cause  of  obt-cure  fever  in  choreic  patients,  cither  when  o(?cur- 
ring  alone  or  with  articular  symptoms.  It  may  develop  at  any  lime 
during  the  choreic  attack  or  subsequent  to  it.  When  endocarditis  oc- 
curs as  a  coiujilicaliou  of  articular  rheumatism,  there  may  he  an  in- 
crease in  the  temperature  and  in  the  severity  of  the  general  symptomK^ 
but  rarely  anything  more  definite.  Endocarditis  complicating  other 
diseases  is  recognised  only  by  t!ie  physical  signs. 

The  usnal  duration  of  acute  endocarditis  is  from  one  to  three  weeks, 
the  febrile  symptoms  frequently  subsiding  in  a  few  days  and  the  cardiac 
symptoms  slowly  diminishing. 

The  attjick  may  terminate  fatally  in  the  course  of  a  few  weeks,  owing 
to  the  nipid  development  of  acute  dilatation,  accompanied  by  the  usual 
signs  of  cardiac  insufficiency,  with  dropsy,  cyanosis,  and  often  pulmonary 
complications.  Cerebral  embolism  may  occur,  which  usually  produces 
hemiplegia,  but  rarely  results  fatally.  If  emboli  lodge  in  the  spleen  or 
kidneys,  they  may  lead  to  swelling  of  the  spleen  or  to  hiematuria.  The 
patient  may  recover  with  a  mnrmur  which  lasts  but  a  few  weeks  and 
gradually  disappears — a  rare  result  Usually  there  is  a  persistent  mur- 
mur, with  the  subsequent  development  of  the  onlinary  signs  of  valvular 
disease.  Lastly,  there  may  be  recurrent  attacks  of  inflammation,  with  the 
ultimate  development  of  chronic  valvular  disease. 

Biagnotds. — The  diagnosis  of  acute  endocarditis  is  very  frequently  not 
mn<lo ;  not  because  it  is  difficult,  but  because  in  young  children  the  heart 
is  not  examined  oa  frequently  and  as  carefully  as  it  should  be.    The  symp- 
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tomt*  arc  fow  and  not  dinjni'^'^tic.  It  i?^  Ihort-fon'  very  iniportnnt  thiit 
not  only  iu  chorea  imd  rheunmtism,  but  in  all  atule  fobrile  altufks,  par- 
ticulai'ly  those  of  obst'ure  origin,  the  heart  should  be  watched,  Endo- 
ranlitis  affeelnig  (he  wnll  of  the  lieart  can  not  Ik*  diap;no:^ticated.  Tlie 
murmur  nf  valvuhir  endocarditis  may  Ik;  eonfounded  with  ])ericarditi8, 
or  witli  functional  murmurs  occurring  in  the  course  of  febrile  attacks, 
or  with  thoBe  of  anaemic  origin.  From  pericarditis  it  is  dir^tin^uishcd  l)y 
tile  fact  that  tlic  nnirnmr  Ia  single,  has  a  soft  blowing  character,  is  usu- 
ally locate*!  at  the  apex,  is  transniittcnl  beyond  the  border  of  the  heart, 
and  is  diniinisheil  by  a  full  inspirnlion.  ATurniurs  are  (>fton  hoard  lute  in 
acute  infectious  diseases,  especially  diphtheii;i,  scarlet  fever,  and  typhoid, 
which  closely  simulate  those  of  acute  endocarditis.  They  are  most  fre- 
tjuently  due  to  a  relative  indufTllcieney  at  the  mitral  orifice.  genoraJly 
caused  by  dilatation  of  the  Icfl  vontritlc.  This  produces  a  systolic  murmur 
at  the  apex,  transmitted  to  the  left,  often  aceompanie<l  by  an  acc»Mitua(4*d 
second  pulmonic  sonml.  A  differential  diu(:nosis  l>etwoen  these  condi- 
tions is  often  impossible  except  by  follf>wing  the  course  of  the  disease. 

PrognoBifl.— The  danger  to  life  in  acute  endocarditis  ia  not  often  great, 
as  the  disease  seldom  proves  fatal.  However,  death  may  occur  when  it  ia 
a.ssociated  with  chorea,  but  here  usually  when  an  acute  process  ia  ingrafted 
upon  an  olrl  valvular  disease.  In  other  cjises,  death  rt^sults  from  compli- 
catione,  particidarly  pneumonia.  Only  the  progress  of  the  case  enables 
one  to  decide  how  extensive  is  the  damage  which  has  been  done  to  the 
valves.     There  is  always  the  danger  of  recurrent  attacks. 

Treatment. — The  most  important  thing  in  the  management  of  these 
cases,  and  tlie  one  freqaiently  overlooked,  is  to  secure  for  the  heart  as 
complete  rest  as  possible,  not  only  during  the  period  of  acute  inflamma- 
tion, but  for  several  succeeding  weeks.  With  children  this  can  be  accom- 
plished only  by  keeping  them  in  bed,  after  mild  attacks  for  at  least  a 
month,  after  severe  attacks  for  three  months.  It  is  luring  this  early 
period  of  the  disease  that  changes  take  place  most  rapidly  in  the  heart 
walls,  and  the  gravest  results  sometimes  follow  the  neglect  of  these  pre- 
cautions. Children  are  often  allowed  out  of  bed  as  soon  as  the  fever  has 
subsided,  and  the  heart  disease  is  unnoiiciMi  until  a  grave  amount  of  dila- 
tation has  developed,  with  dropsy,  palpitation,  shortness  of  breath,  slight 
cyanosis,  irregular  pulj^o,  and  cough.  All  the  so-called  primary  oises.  as 
well  as  those  occurring  with  chorea  and  articular  symptoms,  should  have 
the  benefit  of  anti-rheumatic  remedies,  as  this  is  the  only  plan  which 
offers  any  chance  of  limiting  the  inflammation,  although  the  effect  upon 
the  heart  ia  rarely  striking.  Excessive  cardiac  action  is  sometimes  al- 
layed by  aconite,  sometimes  best  by  opium.  Alt  children  who  have  once 
suffered  from  endocarditis  should  be  protected  as  much  as  possible 
from  subsequent  attacks  of  rheumatism. 
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MALIGNANT  ENDOCARDITIS. 

Malignant  or  ulcerative  endocarditis  is  a  rare  disease  in  childhood. 
The  youngest  case  I  have  found  reported  is  that  of  Harris,  which  occurred 
in  a  boy  four  years  old,  and  affected  the  right  side  of  tlie  heart  It  was 
secondary  to  a  cardiac  malformation.  Of  the  cases  thus  far  reported  in 
e^irly  life,  about  twenty-five  in  number,  the  great  proportion  have  been  in 
children  over  ten  years  of  age,  in  whom  the  disease  does  not  differ  essen- 
tially from  the  adult  type.  For  the  most  exhaustive  study  of  this  subject 
we  are  indebted  to  Osier's  Gulstonian  Lectures. 

Malignant  endocarditis  rarely  occurs  as  a  primary  affection.  Of  the 
acute  discAses,  it  ia  most  frequently  secondary  to  pneumonia,  next  to 
rheumatism  and  meningitis.  It  may  be  met  with  in  any  infectious  dis- 
ease or  septic  process.  In  75  per  cent  of  the  cases,  according  to  Osier,  it 
is  ingrafted  upon  a  previous  valvular  disease.  In  my  series  of  collected^H 
cases  of  coTigenital  malformations  of  the  heart,  there  were  four  deathi^H 
from  malignant  endocarditis,  all  but  one,  however,  occurring  in  adnlt  life. 

The  bacteria  most  frequently  associated  arc  the  staphylococcus  and 
streptococcus,  and,  in  the  casos  complicating  pneumonia,  the  pnoumo- 
coccus.  These  micro-organisms  are  believed  to  play  an  important  part 
in  the  production  of  the  disease.  Circulating  in  the  bloody  they  lodge 
upon  the  endocardium  of  tlie  valves,  all  the  more  readily  when  the 
valves  are  previously  diseased. 

Lesions. — Malignant  endocarditis  may  result  in  the  production  of 
vegetations  which  pubsequently  break  down,  or  there  may  be  superficial 
ulceration  affecting  only  the  endocardium,  or  deeper  ulceration  involving 
the  valve,  the  septum,  or  even  the  heart  wall.  In  other  cases  there  is  sup- 
puration of  the  deeper  tissues  of  the  valve  first  affected,  with  the  produc- 
tion of  pmall  abscesses  at  the  base  of  the  vegetations.  These  conditions 
may  lead  to  large  perforations,  or  even  to  the  destruction  of  the  valve,  to 
valvular  aneurisms,  or  to  abscesses  of  the  heart  wall.  According  to  Osier, 
the  different  parts  of  the  heart  are  affected  in  the  following  order:  mitral 
valve,  aortic,  mitral  and  aortic  combined,  tricuspid  and  pulmonic  valves, 
and  the  cardiac  wall.  The  secondary  lesions  of  malignant  endocarditis 
are  due  to  emboli.  These  are  most  frequent  in  the  spleen  and  kidney, 
next  in  the  brain,  intestines,  and  skin,  and,  if  the  right  side  of  tlie 
heart  ig  diseased,  in  the  lungs.  These  emboli  lead  to  the  formation  of 
red  or  white  infarctions,  to  hemorrhages,  or  to  multiple  abscesses  in  the 
various  organs  and  tissues  in  which  they  lodge. 

Symptoms.— Malignant  endocarditis  presents  a  great  variety  of  symp- 
toms, making  the  diagnosis  extremely  difficult  in  perhaps  the  majority  of 
cases.  There  is  generally  a  remittent  type  of  fever,  sometimes  repeated 
rigors,  profuse  sweating,  low  delirium,  stupor  or  coma,  and  extreme  pros- 
tration.   In  many  cases  there  is  a  fine  petechial  eruption  upon  the  skin; 
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diarrho>a  is  also  fref|iient  The  foroliral  symptoms  mny  tip  so  prominent 
as  to  fiujii^^^est  luenin^ritiH.  There  is  usually  u  cardiiu,!  muniiur,  the  locatioa 
of  wliich  depends  ufton  the  seat  of  disease.  It  is  most  frequently  the 
miirninr  of  mitral  re^nirgitiition.  This  murmur  is  sometimes  faint,  and 
may  he.  absent.  The  dpleou  is  in  most  cases  enlarged.  From  the  emboli 
there  may  be  hemiplegia,  rapid  swelling  of  the  spleen,  bloody  urine,  cough, 
and  symptoms  of  pneumonia.  The  disease  lasts  from  a  few  days  to  six 
weeks,  death  being  the  almost  invariable  terndnation.  It  is  due  to  ex- 
haustion or  to  some  embolic  process. 

Diagnosis. — The  most  charactoristic  features  of  malignant  endociirditia 
are  the  development  of  pya'mic  or  typhoid  symptoms  with  a  petechial 
eruption,  in  a  patient  who  has  previously  had  valvular  disease.  Malignant 
endocarditis  is  differentiated  from  typhoid  fever  by  its  sudden  onset, 
irregular  temperature,  recurring  chills,  profuse  sweats,  petechial  eruption, 
and  dyspna-a.     It  may  be  confounded  with  malarial  fever. 

Treatment. — This  is  entirely  syniptoniatic ;  no  known  measures  have 
any  influence  uimn  the  disease  itself. 

CHRONIC   VALVULAR   DISEASE. 

Chronic  valvular  disease  of  the  heart  in  children  is  usually  the  result 
of  endocarditis;  in  a  «niall  number  of  cases  it  depends  upon  congenital 
malformation  ;  but  the  degenerative  lesions  to  which  many  adult  cases  are 
due  have  no  place  in  early  life. 

Ledons. — The  changes  of  chronic  endocarditis  may  be  briefly  described 
as  follows :  The  valvular  segments  are  thickened  by  the  production  of  new 
connective  tissue,  the  contraction  of  which  results  in  retraction,  shorten- 
ing, puckering,  and  imperfect  closure  of  the  valves.  The  valvular  lealletB 
mav  adhere  to  each  other,  so  that  the  opening  is  very  much  narrowed. 
This  is  sometimes  reduced  to  a  funnel-shaped  orifice  barely  admitting  the 
tip  of  the  finger,  and  it  may  even  be  much  smaller.  The  leaflets  are  some- 
times adherent  to  the  wall  of  the  heart;  the  chordie  tendineae  are  short- 
ened, and  sometimes  entirely  disappear  ;  and,  finally,  the  valves  may  be  the 
seat  of  calcareous  deposits.  These  changes  take  place  very  slowly,  requir- 
ing many  years  for  their  full  development.  From  time  to  time  there  may 
be  attacks  of  acute  inflammation.  The  changes  described  may  bring  about 
(1)  valvular  insufficiency,  owing  to  imi>erfect  closure,  causing  a  regurgita- 
tion of  blood  through  the  opening  guarded  by  the  valve;  or  (?)  stenosis, 
with  such  a  narrowing  of  the  opening  that  the  outflow  of  blood  is  ob- 
structed.    In  curly  life  it  is  usually  the  mitnd  valvu  that  is  affected. 

Of  141  cases  in  children  under  fourteen  years  old,  observed  clinically  by 
Br.  F.  M.  Orandall  and  myself,  the  mitral  valve  was  alone  affected  in  79  per 
cent;  the  aortic  valve  alone  in  3  per  cent;  and  both  were  associated  in 
18  per  cent.  Lesions  of  the  aortic  valve  in  early  life  are  therefore  com- 
paratively rare. 
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Following  valvular  lesions,  important  changes  take  place  in  the  wall 
and  cavities  of  the  heart:  these  are  hypertrophy  and  dilatation. 

Hypertrophy. — This  consists  in  uu  increase  in  the  thickneea  of  the 
heart  wall,  due  to  an  increase  in  the  size  and  number  of  the  inuscular 
fibres.  It  is  principally  of  the  ventricles,  and  is  always  conservative.  It 
may  continue  indelinitely,  or  it  may  be  followed  by  degeneration  and  dila- 
tation. Hypertrophy  occurs  as  a  result  of  any  obstructive  lesion  at  one  of 
the  cardiac  oriQces,  in  renal  disease  when  the  obstruction  is  in  the  small 
arteries,  also  when  extra  work  is  thrown  upon  the  ventricles  as  a  result  of 
regurgitation,  and  it  may  follow  primary  dilatation. 

Dilatatioiu — This  consists  in  an  enlargement  of  the  cavities  of  the 
heart,  nsnally  with  thinning  of  their  walls.  It  is  generally  most  marked 
in  the  auricles.  Primary  dilatation  is  produced  by  regurgitation  of  blood 
into  any  of  the  cavities  as  a  reealt  of  valvular  insufficiency.  This  may  to 
a  slight  extent  be  regarded  as  a  conservative  lesion.  Secondary  dilatatioo, 
or  that  resulting  from  degeneration  of  the  cardiac  muscle,  is  always  in- 
jurious. It  is  usually  caused  by  imperfect  nutrition  of  the  heart  which 
may  be  due  to  local  or  general  causes.  In  moat  of  the  cases  both  hyper- 
trophy and  dilatation  continue  for  a  long  time.  So  long  as  hypertrophy 
predominates,  the  circulation  may  be  well  carried  on ;  but  when  dilatation 
comes  to  exceed  hypertrophy,  there  are  signs  of  great  embarrassment  to 
the  circulation  and  of  cardiac  insufficiency'. 

There  are  other  lesions  accompanying  chronic  valvular  disease,  de- 
pending upon  obstrnction  to  the  venous  circulation.  If  this  obstruction 
is  in  the  pulmonary  veins,  it  leads  to  congestion  of  the  lungs,  chronic 
bronchitis,  or  chronic  pneumonia;  if  of  the  systemic  venous  circulation, 
it  leads  to  chronic  congestion  of  the  spleen,  liver,  kidneys,  peritonaeum, 
and  sometimes  to  general  dropsy. 

Etiology. — The  following  table  gives  the  ago  and  sex  in  the  cases  ob- 
served by  Dr.  Crandall  and  myself : 
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The  diflference  in  sex  is  very  nearly  thie  same  as  in  my  cases  of  rheuma- 
tism. SturgcB,  in  100  cases  of  chronic  endocarditis  gives  56  per  cent 
females  and  44  per  cent  males.  Sansom's  figures  alone  give  a  predomi- 
nance of  males. 

The  chronic  endocarditis  of  early  life  is,  as  a  rule,  secondary  to  the 
acute  or  subacute  form.  Its  etiological  factors  are  therefore  those  of 
acute  endocarditis.  Of  117  cases  in  my  own  series,  93,  or  80  per  cent, 
gave  a  history  of  previous  rheumatism — 7  cases  of  chorea  without  ar- 
ticular symptoms  being  included  as  rheumatic.    Of  the  31  cases  vhich 
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at  the  first  examination  ^ave  no  history  of  rheumatism,  8  snbeeqncntly 
developed  articular  rheumatism,  and  2  chorea,  so  that  nearly  90  per  cent 
of  this  series  of  cases  presented,  to  my  mind,  conclusive  evidence  of  a 
rheumatic  diatliesis.  Thirty  per  cent  had  chorea  previously,  or  developed 
it  while  under  observation.  The  more  closely  I  study  cases  of  rheumatism, 
chorea,  and  valvular  disease,  and  the  longer  the  patients  are  kept  under 
ol»eervatiou,  the  deeper  Iwcomea  my  conviction  of  the  very  close  relation- 
ship between  these  three  conditions  in  childhood.  The  percentage  of 
rheumatic  cases  in  this  series  is  considerably  larger  tlian  that  given  by 
many  writers,  but  it  corresponds  very  closely  with  Cheadle's  careful  obser- 
vations. Valvular  disease  is  occasionally  traced  to  an  attack  of  endo- 
carditis complicating  scarlet  fever,  and  in  rare  oases  to  that  occurring  with 
other  infectious  diseases. 

Symptomt. — The  symptoms  of  chronic  valvular  disease  in  most  cases 
oome  on  slowly,  often  insidiously,  and  frequently  there  are  none  until  the 
disease  has  lastetl  a  long  time,  the  condition  being  discovered  by  accident. 
The  course  of  valvular  disease  is  usually  divided  into  two  periods,  the  first 
being  that  while  compensation  is  present,  and  the  second  after  compensa- 
tion has  failed.  The  duration  of  the  stage  of  compensation  is  indefinite; 
it  may  last  a  lifetime.  The  only  subjective  symptom  that  is  of  much  diag- 
nostic value  is  shortness  of  breath  on  exertion.  Occasionally  other  symp- 
toms are  present*  such  as  priecordial  pain,  attacks  of  palpitation,  head- 
ache, epistaxis,  anosmia,  and  cough.  These  are  rarely  constant,  but  come 
on  when  the  patient^s  general  eouditiuu  for  any  reason  is  below  normal. 
As  a  rule,  there  is  in  young  subjects  a  tendency  to  an  incre-ase  in  the  dis- 
ease, although  this  is  often  slow,  and  may  be  interrupted  by  long  periods 
in  which  the  process  appears  to  be  stationary.  At  such  times  the  patients 
either  have  no  symptoms,  or  suffer  only  from  a  slight  amount  of  incon- 
renience  on  marked  exertion. 

Failure  in  compensation  is  generally  brought  about  by  one  of  the  fol- 
lowing causes :  There  may  be  an  intercurrent  attack  of  acute  endocarditis, 
which  in  a  short  time  leads  to  a  very  great  increase  in  the  heart's  disability. 
It  may  be  due  to  additional  work  thrown  upon  the  heart  from  excessive 
mnscolar  exertion,  or  to  the  strain  of  a  prolonged  attack  of  some  acute  ill- 
ness, especially  one  that  is  liable  to  prodnco  changes  in  the  heart  muscle, 
■nch  as  typhoid  or  scarlet  fever.  It  is  sometimes  the  increased  work  which 
is  physiologically  thrown  upon  the  heart  at  the  time  of  pnberty,  owing  to 
the  rapid  growth  of  the  body.  It  may  result  from  any  cause  which  seri- 
ously affects  the  patient^s  general  nutrition,  particularly  when  this  is 
associated  with  marked  ann?mia. 

The  symptoms  indicating  failure  of  compensation  are  those  depending 
upon  a  weak  heart,  with  imperfect  filling  of  the  arteries  aud  overfilling  of 
the  veins.  The  embarrassment  of  the  pulmonary  circulation  leatis  to  con- 
staDt  dyspnoea  or  orthopnoea  and  cough,  sometimes  accompanied  by  profuse 
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expectoration,  which  may  be  bloody,  and  in  rare  casee  there  znay  be  larger 
pnlmonary  hceraorrhages.  The  obstruction  to  the  systemic  venooa  circu- 
latioQ  leads  to  dropsy,  which  begins  in  the  feet  There  may  be  genera) 
anaaarea  and  dropsy  of  the  serouB  cavities,  especially  the  peritonfenm  and 
pleura;  also  enlargement  and  functional  disturbances  of  the  liver,  en- 
largement of  tbe  spleen,  dyspeptic  symptoms,  and  chronic  congestion  of 
the  kidney,  with  scanty  urine  and  albuminuria.  There  may  be  dilatation 
of  the  superficial  veins,  with  clubbing  of  the  fingers,  and  cyanosis;  and 
there  may  be  cerebral  Bymptoma,  such  as  headache,  dizziness,  and  faint- 
ing attacks.  The  pulse  is  small  and  soft,  and  the  hearths  action  rapid 
and  irregular. 

It  is  rare  to  see  all  the  symptoms  of  cardiac  failnre  in  childroa, 
under  ten  years,  but  about  the  time  of  puberty  they  are  not  nncommon*' 
The  symptoms  may  increase  in  severity  until  death  occurs,  or  they  maj 
be  severe  for  a  time  and  then  nearly  disappear,  to  return  again  after  a, 
longer  or  shoHer  interval.*    Death  may  be  due  to  sudden  cardiac  paralysiflv 


*  The  course  and  terraiaatton  of  these  caRce  of  chronic  vslrular  di^a&c  is  well 
illustrated  b^  the  following  history  of  a  little  girl  who  was  under  mjr  oUaervation  for 
nine  years:  When  first  $een  she  was  seven  yeara  old«  and  gave  a  history  of  cardiao 
symptoms  for  one  year.  There  was  then  present,  a  loud  mitral  regurgitant  mumiiirg 
with  considerable  hypertrophy.  There  was  general  Urup&y,  and  all  the  symptoms 
point«d  toward  acute  dilatatiun.  Under  ireattnenl,  the  dropsy  and  other  symptoms 
disappeared,  and  she  went  ou  comfortably  for  over  a  year,  lu  her  eighth  and  ninth 
years  there  were  frequent  attacks  of  subacute  rheumatism,  during  which  time  the 
heart  lesion  stoadily  inorca»td  in  severity.  At  twelve  years  there  was  an  eruption  of 
flubcutaneous  tendinous  nodules,  which  reiuaine*}  for  over  two  years.  During  this 
year  there  was  heard  for  the  first  time  a  mitral  direct  munnur,  accompanied  by  a  rcry 
marked  thrill,  mitral  stenosis  having  been  gradually  brought  about  by  the  slowly  pro- 
gressing endocarditis.  This  murmur  gradually  increased  in  intensity  from  that  time, 
while  thu  mitral  regurgitant  murmur  became  less  distinct.  The  apex  beat  whs  then  in 
the  sixth  space,  two  and  a  half  inches  to  the  left  of  the  nipple.  From  the  twelfth  to  the 
fifteenth  year  she  grew  ver}'  little  in  height  or  weight,  and  showed  no  signs  of  mata- 
rity,  the  ranlioc  symptoms  being  nejirly  stationary.  In  the  fifteenth  year  she  dewl- 
oped  a  marked  enlargement  uf  the  liver  and  spleen  with  general  dro|isy  and  all  the 
symptoms  of  cardiac  insufficiency,  these  being  the  first  symptoms  of  this  character 
aincc  bhe  wa£  seven  years  old.  There  was  now  heard  for  the  first  time  an  aortic  re- 
gurgitant munnar  in  addition  to  the  others  fonuerly  present.  The  symptoms  dis- 
apfHwred  under  treatment  in  the  course  of  a  few  months,  hut  six  months  later  returned 
with  greater  severity  and  were  accompanied  by  albuminuria,  the  patient  dying  from 
heart  failure  in  a  few  weeks.  During  the  lost  exacerbation  there  was  heard  a  doable 
aortic  as  well  us  a  double  mitral  murmur. 

At  autopsy  the  heart  weighed  fifteen  ounces.  There  was  a  very  great  hypertrophy, 
eepecially  of  the  right  ventricle,  wliich  was  as  thick  oa  the  left.  All  the  cavities  were 
much  dibited.  The  most  important  valvular  lesion  was  mitral  stenosis,  the  orifice  not 
admitting  tbe  end  of  tbe  little  finger.  The  valves  were  the  seat  of  caloareous  dcposito. 
The  curtains  uf  tbe  aortic  valve  were  thickened  and  adherent ;  there  was  also  thickeo- 
ing  of  the  pulmonic  and  tricuspid  valves. 
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to  intercurrent  nephritis,  pneumonia^  embolism,  inflammatiou  of  the  ae- 
roii3  membranes,  or  to  oedema  of  the  lunga. 

Clinical  Varietiet. — Of  the  141  cases  of  valrular  disease  iu  children 
UMiier  fourteen  years,  previously  referred  to,  the  following  wore  the  forms 
and  comhinationa  recorded.  It  is  to  be  noted  that  these  figures  are  baaed 
upon  clinical  and  not  pathological  examinations: 

Mitral  insufficiency 131  oases;  aloue  in  90  casoa. 

Mitral  Rtenosia 17     "  "      "    4     " 

Aortic  insufficiency 9     "         **      "    0     " 

Aortic  stenosis 28     "  "      "    8     •• 

Double  mitral 8     '* 

Double  aortic 1  case. 

Double  mitml  and  double  oorUo 3  oases. 

Mitral  insuftioiency  and  double  aortic 3     " 

Mitral  in^ufnciency  aud  aortic  Btenosis 18     ** 

Mitral  stenosis  and  aortic  insufficiency  * 2     " 

Mitral  inaufficiency. — This  is  usually  the  result  of  attacks  of  acuto 
endocarditis.  It  is  by  far  the  most  frequent  form  of  valvular  disease  in 
early  life,  occurring  in  93  per  cent  of  the  above  cases,  and  alone  in  70  per 
cent,  in  mitral  iuaunicioncy  there  is  regurgitation  of  blood  from  the  left 
ventricle  into  the  left  auricle  during  systole.  This  is  compensated  for  by 
hypertrophy  of  both  ventricles.  It  causes  dilatation  of  the  left  auricle, 
increased  pressure  in  the  pulmonary  veins,  afterward  in  the  pulmonary 
arteries,  hypertrophy  of  the  right  ventricle,  and,  finally,  there  is  dilata- 
tion of  the  right  ventricle,  tricuspid  insut^ciency,  dilatation  of  the  right 
auricle,  and  general  systemic  venous  obstruction.  Coincident  with  the 
changes  in  the  right  heart  there  is  hypertrophy  of  the  left  ventricle,  fol- 
lowed by  dilatation. 

In  mitml  insufficiency  there  is  heard  a  systolic  murmur  which  is  syn- 
chronous with  the  apex  impulse  and  with  tlie  first  sound  of  the  heart,  aud 
may  in  part  replace  the  first  sound.  It  is  loudest  at  the  apex,  trans- 
mitted to  the  left,  aud  heard  with  almost  equal  distinctness  at  the  inferior 
angle  of  the  left  scapula.  This  is  a  very  diffusible  murmur,  aud  may  be 
andiblo  all  over  the  chest  It  is  accompanied  by  an  aoocntuation  of  the 
pulmonic  second  sound  heard  at  the  left  border  of  the  sternum  iu  the 
second  space,  and  by  signs  of  hypertrophy  of  the  heart  When  both  these 
signs  are  wanting,  the  existence  of  mitral  insufficiency  is  somewhat  doubt- 
ful, as  a  similar  murmur  may  be  of  functional  or  accidental  origin.  In 
the  early  stages  of  the  disease  the  signs  of  hyjiertrophy  predominate ;  in 
the  later  stages,  those  of  dilatation. 

In  hypertrophy  of  the  left  ventricle  or  of  the  whole  heart,  the  apex 
beat  is  displaced  downward  and  to  the  left*     It  may  be  iu  the  lifth  or 


For  normal  position  of  the  apex  in  childhood,  aee  pAge  e04« 


633 


DISEASES  OF  THE  CIRCULATORS  SYSTEM. 


the  sixth  space,  but  rarely  lower,  and  as  far  to  the  left  as  the  axillary  line. 
There  is  often  bulging  of  the  pnecordia,  so  marked  as  to  cause  a  deformity 
of  the  chest.  The  impnlse  k  forcible  and  heaving,  and  over  a  larger  s 
than  nornaal.  The  area  of  cardiac  dulness  is  increased  in  all  directio 
but  particularly  downward  and  to  the  left.  In  hyj^ertrophy  invol 
chiefly  the  right  ventricle,  there  may  be  bulging  of  the  lower  part  of  the 
sternum,  and  the  area  of  dulness  is  increased  to  the  right,  in  extreme  cases 
extending  from  one  to  one  and  a  half  inches  beyond  the  right  border  of 
sternum.  The  heart  sounds  in  hypertrophy  are  loud  and  distinct,  and 
often  have  a  somewhat  metallic  character.  With  hypertrophy  of  the  right 
ventricle  there  maybe  reduplication  or  accentuation  of  the  second  sound. 
The  pulse  is  full  and  strong. 

In  dilatatiou  the  apex  beat  is  indistinct,  diffuse,  and  undnlatory. 
There  is  an  increase  in  the  area  of  cardiac  dulness,  the  outline  being  nearly 
square.  The  cardiac  sounds  are  feeble,  and  murmurs  previously  presoni 
may  bo  lost.  '  The  heart's  action  is  irregular,  and  the  pulse  small  and 
weak. 

Mitral  stenosis. — This  is  apt  to  occur  from  repeated  attacks  of  sub- 
acute rheujuatism,  with  a  slowly  progrci^ing  endocarditis.  It  is  usu- 
ally associated  with  mitral  regurgitation.  With  this  lesion  there  is 
obstruction  to  the  flow  of  blood  from  the  left  auricle  into  the  left  ven- 
tricle. It  is  mainly  compenj:>atL*d  for  by  hypertrophy  of  the  right  ven- 
tricle, but  to  a  certain  degree  by  hypertrophy  of  the  left  auricle.  The 
secondary  changes  following  the  lesion  are  hypertrophy  of  the  left  au- 
ricle followed  by  dilatation,  increased  pressure  in  the  pulmonary  veins, 
followed  by  hypertrophy  and  dilatation  of  the  right  ventricle.  The  left 
ventricle  is  usually  normal  or  small. 

Mitral  stenosis  produces  a  presystolic  murmur  which  is  somewhat 
prolonged,  usually  rough  in  character,  and  terminates  sharply  with  the 
Erst  sound  of  the  heart.  It  is  loudest  at  or  near  the  apex,  but  is  audible 
over  only  a  small  circumscribed  area.  Quite  as  constant  and  important 
for  dingno.«is  is  the  presence  of  a  "  purring  thrill,"  which  is  very  distinct 
upon  palpation,  and  terminates  sharply  as  the  apex  strikes  the  chest  wall. 
The  pulse  of  mitral  stenosis  is  usually  small.  The  symptoms  are  few, 
but  those  which  are  present  depend  chiefly  upon  pulmonarj'  congestion. 

Aortic  stenosis, — This  is  not  very  common  in  early  life,  and  rarely 
occurs  us  the  only  lesion,  being  most  frequently  associated  with  mitral 
insufficiency.  It  is  soraetimes  a  congenital  lesion.  Aortic  stenosis  is 
compensated  for  by  hypertrophy  of  the  left  ventricle,  which  may  be 
complete  for  a  long  period,  but  ultimately  it  is  followed  by  dilatation  of 
the  left  ventricle,  with  mitral  insufllciency  and  its  consequences.  In 
aortic  stenosis  there  is  an  interference  with  the  outflow  of  blood  from 
the  left  ventricle  into  the  aorta.  It  causes  a  systolic  murmur,  which  is 
usually  loudest  at  the  right  border  of  the  sternum  in  the  second  space. 
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and  18  transmittod  upward,  being  distinct  in  the  carotids.  The  second 
Bound  is  generally  weak.  There  are  associated  the  signs  of  marked  hyper- 
trophy of  the  left  ventricle. 

Aortic  obstruction  is  more  frequently  confoundeil  with  condttions  giv- 
ing accidental  or  functional  murmurs  than  is  any  other  valvular  lesion. 
Without  the  signs  of  hypertrophy  of  the  left  ventricle,  a  positive  diagnosJB 
shonld  not  bo  made.  On  account  of  the  almost  perfect  compensation, 
this  form  of  the  disease  causes  fewer  symptoms  than  any  other  variety, 
possibly  excepting  mitral  obstructiou.  The  danger  of  embolism  is  some- 
what greater  than  in  mitral  disease. 

Aortic  insujficiency. — This  is  one  of  the  rarest  valvular  lesions  in  chil- 
dren. In  no  case  on  my  list  did  it  occur  as  the  only  lesion.  It  causes  a 
regurgitation  of  blood  from  the  aorta  into  the  left  ventricle  during  dias- 
tole. It  is  compensated  for  by  dilatation  and  hypertrophy  of  the  left 
ventricle.  The  order  in  which  the  secondary  changes  take  place  is:  dila- 
tation followed  by  h>'j)ertrophy  of  the  left  ventricle,  ultimately  followed 
by  farther  dilatation  due  to  degeneration,  this  leading  to  mitral  insuffi- 
ciency with  all  its  remote  consequences.  The  signs  of  aortic  insufficiency 
are  a  prolonged  diastolic  murmur,  with,  or  taking  the  place  of,  the  second 
sound  of  the  heart,  generally  londest  at  the  left  border  of  the  sternum  in 
the  second  space,  and  transmitted  downward  to  the  apex  of  the  heart  or  the 
ensiform  cartilage.  This  is  invariably  accompanied  by  signs  of  hyper- 
trophy and  dilatation  of  the  left  ventricle,  which  are  usually  marked. 
In  the  st«ge  of  compensation  the  signs  of  hypertrophy  predoiuinatf,  and 
when  compensation  has  failed,  the  signs  of  dilatation.  A  characteristic 
symptom  ia  the  intense  throbbing  of  the  carotids,  with  the  sudden  disten- 
sion and  complete  collapse  of  their  walls,  and  the  "ball-pnlse '*  of  Corri- 
gan.  Early  in  the  disease  there  may  be  headache,  flashes  of  light  before 
the  eyes,  and  other  evidences  of  cerebral  congestion.  In  the  late  stages 
there  may  be  fainting  attacks.  With  this  lesion  compensation  may  be 
complete  for  a  long  time. 

Tricuspid  ini^ufficiencif. — This  is  usually  secondary  to  disease  of  the 
left  side  of  the  heart,  occurring  in  its  late  stages.  It  most  frequently  fol- 
lows mitral  insufficiency,  where  it  is  usually  due  to  dilatation  of  the  right 
ventricle  without  changes  in  the  valves.  It  may  be  secondary  to  certain 
diseases  of  the  lungs,  such  as  emphysema,  chronic  interstitial  pneumonia, 
or  chronic  pleurisy,  and  it  may  be  due  to  congenital  malformation.  Tri- 
cuspid insufficiency  gives  a  systolic  murmur,  loudest  over  the  lower  part  of 
the  sternum,  but  heard  usually  over  a  small  area.  It  is  generally  associated 
with  signs  of  dilatation  of  the  right  ventricle.  The  jugular  veins  stand 
out  prominently,  and  often  show  systolic  pulsation,  especially  upon  the 
right  side.  The  symptoms  associated  with  tricuspid  regurgitation  are  due 
to  general  systemic  venous  obstruction,  already  mentioned  in  connection 
with  mitral  insufficiency. 
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Tricuspid  stenosis,  pulmonic  stenosis^  and  pulmonic  insnflicionnfl 
are  priicticully  unknown  in  childhood,  except  in  congenital  cardiuoj 
discasp. 

Prognosis  of  Valvular  DiseaM. — Complete  recovery  from  valvular  dis- 
ease in  pon.-filjle  only  when  the  lesions  are  very  slight.  Few  children  die 
from  cardiac  disease  before  reaching  the  age  of  fourteen  years,  sudden 
death  being  extremely  rare.  A  large  proportion  of  the  cases  do  fairly 
well  up  to  about  the  time  of  puberty,  when  they  begin  to  loec  ground, 
often  failing  rapidly.  Others  do  well  until  a  fresh  endocarditis  is  lighted 
up  by  an  iutercurrent  attack  of  rheumatism,  after  which  the  disease  may 
make  rapid  progress.  The  proportion  of  children  who  have  serious  cardiac 
lesions  before  the  age  of  eight  years,  and  reach  adult  life  in  good  condition 
is  comparatively  small. 

There  are  several  features  of  cardiac  disease  in  children,  in  conse- 
quonce  of  which,  serious  lesions  tend  to  progress  more  rapidly  than  in 
adults.  The  muscular  walls  are  less  resistant,  and  hence  rapid  dilata- 
tion occurs  much  more  readily  than  in  adult  life.  The  heart  must  pro- 
vide not  only  for  constant  needs,  but  for  the  growth  of  the  body.  If  the 
]>atient's  general  nutrition  is  poorduring  the  period  of  most  rapid  growth, 
this  tolls  quickly  and  seriously  upon  the  heartland  dilatation  mnkes  rapid 
progress;  but  if  the  general  nutrition  continues  good  the  heart  may  do 
more  than  hold  its  own  throughout  childliood.  The  demands  made  upon 
the  heart  at  puberty  are  especially  severe,  by  reason  of  the  rapid  growth 
of  the  body  and  the  frequency  of  anaemia  and  malnutrition.  There  is 
always  present  the  danger  of  rapid  advances  in  the  disease  from  inter- 
current attacks  of  rheumatism,  from  which  children  are  more  likely  to 
sutfer  than  are  older  subjects.  Extensive  pericardial  adhesions  are  fre- 
quent, and  seriously  handicap  the  heart,  greatly  increasing  the  tendency 
to  dilatation.  The  elTeet  upon  the  heart  of  poor  food,  unliygicnir  sur- 
roundings, and  general  malnutrition  is  much  more  marked  than  in  adults. 

These  unfavourable  conditions  are  in  part  offset  by  others  in  which 
the  child  has  an  advantage  over  the  adult.  Disease  of  the  coronary  ar- 
(erie:?  is  very  rare,  and  the  valvular  lesions  which  are  most  frequently  met 
with — mitral  insufficiency  and  aortic  obstruction — are  those  which  adroit 
of  the  most  complete  compensation. 

In  making  a  prognosis  in  any  given  case,  the  amount  of  hypertrophy 
or  dilatation  which  exists  is  of  much  more  importance  than  the  location 
or  the  special  character  of  the  murmur.  The  condition  of  the  arterial 
and  venous  circulation  must  also  be  taken  into  consideration;  also  how 
rapidly  the  disease  is  progressing,  the  condition  of  the  patient's  general 
^ealth,  and  how  well  circumstances  will  admit  of  proper  hygienic  and 
jncral  management.  The  presence  of  valvular  disease  in  childhood  in- 
creases the  danger  from  every  acute  disease,  especially  pertusais,  diph- 
theria, pneumonia,  and  scarlet  fever. 
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Diagnosis. — Valviilar  disease  is  to  be  particularly  distinguished  from 
condUious  in  which  there  are  heard  functional  or  accidental  murmurs. 
According  to  my  own  experieuee  the  latter  nre  quite  common  even  in 
young  children.  Mistakes  usimlly  arise  from  attaching  too  much  impor- 
tance to  the  presence  of  murmurs,  and  too  little  to  the  changes  in  the 
walls  and  cavities  of  the  heart,  with  which  valvular  disease  is  almost  in- 
variably associated.  It  is  not  alwnys  possible  to  decide  whether  a  mur- 
mur is  organic  or  functional  until  the  patient  has  been  for  some  time 
under  observation  and  treatment,  particularly  when  anaemia  is  present. 
The  diagnostic  points,  so  far  as  the  murmurs  are  concerned,  are  men- 
tioned in  connection  with  anaemic  murmurs. 

Treatment. — A  child  who  is  the  subject  of  a  serious  chronic  valvular 
disease  should  be  constantly  under  a  physician's  observation.  Irrepa- 
rable harm  often  results  from  wilful,  but  more  frequently  from  ignorant, 
disregard  of  the  simplest  and  most  important  rules  of  life  for  these 
patients.  At  the  very  least  the  patient  should  be  carefully  examined 
three  or  four  times  each  year,  in  order  that  the  physician  may  note  the 
progress  of  the  disease,  and  be  able  to  modify  the  child's  occupation,  ex- 
ercise, and  surroundings  so  as  to  meet,  as  far  as  possible,  the  changing 
conditions. 

Several  distinct  conditions  may  be  present  which  call  for  quite  dilTer- 
ent  management.  The  essential  points  may  be  stated  in  a  few  words: 
for  all  recent  cases  and  during  all  exacerbations,  rest,  complete  and  pro- 
longed; for  deformed  valves  with  good  heart  walls  and  perfect  compen- 
sation, fresh  air,  moderate  exercise,  and  general  tonics ;  for  feeble  heart 
walls,  failing  compensation  and  dilatation,  rest  and  specific  heart  tonics. 

During  the  stage  of  compensation,  treatment  directed  especially  to 
the  heart  is  rarely  necessary.  The  main  purpose  should  be  to  maintain 
the  patient's  general  nutrition  at  the  highest  possible  point  during  the 
period  of  active  growth.  To  this  end,  diet,  sleeps  study,  and  exercise 
should  receive  the  most  curefnl  attention.  If  malnutrition  and  anicmia 
are  allowed  to  go  on  unchecked  until  they  become  severe,  the  cardiac  dis- 
ease may  make  rapid  strides,  and  as  much  harm  be  done  in  a  few  months 
as  otherwise  might  not  occur  in  years.  The  question  of  exercise  and  rec- 
reation is  always  a  difficult  one  to  settle.  Often  too  little  latitude  is 
given,  and  the  heart,  like  the  voluntary  muscles,  loses  its  tone.  Every 
form  of  exercise  requiring  a  prolonged  severe  strain  should  be  forbidden, 
particularly  swimming  and  competitive  games,  like  ball  and  tennis,  and 
others  requiring  much  running;  but  skating,  rowing,  mountain-climbing, 
horseback  exercise,  gymnastics,  and  even  cycling  on  the  level — all  in 
moderation — may  be  allowed  not  only  without  harm,  but  with  the  great- 
cat  benefit;  but  any  of  these,  used  immoderately,  may  be  productive  of 
great  injury.  All  exercise  should  be  taken  with  regularity  and  system, 
the  amount  being  carefully  measured  by  the  child's  condition.    If  the 
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patient  ifi  u  boy  who  m\ii^i  oarn  his  owu  living.  Uio  physician  should 
to  it  that  the  occupation  chosen  is  not  one  likely  to  make  special  demands 
upon  the  heart. 

Special  wutch/ulnesa  is  required  at  the  time  of  puberty  to  prevent 
overpressure  in  schools,  and  the  developnient  of  aniemia  or  cJilorosis. 
The  first  symptoms  of  these  conditions  should  be  treated  energetically, 
and  if  the  heart  seems  to  be  overtaxed  the  child  should  be  put  to  bed. 
Patients  should  be  so  far  as  possible  removed  from  conditions  likely  to 
induce  fresh  attacks  of  rheumatism.  To  this  end,  if  possible,  they 
should  spend  the  winter  and  spring  months  in  a  warm,  dry  climate. 

In  the  stage  of  failing  compensation,  the  same  general  conditions 
present  aa  in  adults,  and  they  are  to  bo  managed  in  pretty  much  the  samt 
way.  When  such  symptoms  are  lirst  seen,  prolonged  rest  in  bed  should 
be  insisted  upon  as  the  thing  iiinst  likely  to  restore  the  normal  conditions. 
Cardiac  dropsy  with  low  arterial  tension  and  weak  pulse,  calls  for  digitalis. 
An  overloaded  venous  circulation  may  bo  relieved  by  diuretics,  or,  better, 
by  saline  purgatives.  Iron  and  tonics  generally  are  indicated,  particularly 
strychnine  and  cod-liver  oil.  In  cases  of  sudden  heart  failure,  nitroglycer- 
in, ether,  and  ammouia  are  a8  valuable  as  in  adults;  but  better,  probably, 
than  any  of  these  is  the  use  of  strychnine  hypodermically. 


lej        I 
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MYOCARDITIS. 

Disease  of  the  muscular  wall  of  the  heart  is  rare  in  children,  and  of 
comparatively  little  importance,  except  in  connection  with  the  acute  in- 
fectious diseases.  Myocarditis  may,  however,  occur  at  any  age,  even  in 
fcotal  life.  As  seen  in  children,  it  is  almost  invariably  a  secondary  lesion, 
usually  the  result  of  some  infectious  process.  The  two  diseases  which 
furnish  most  of  the  cases  are  scarlet  fever  and  diphtheria.  The  most 
important  local  cause  is  pericarditis  with  adhesions. 

Leiions. — In  extra-uterine  life,  myocarditis,  as  a  rule,  afFecta  the  wall 
of  the  left  ventricle,  the  papillary  muscles,  or  the  septum.  The  heart  is 
pale  or  of  a  yeltowish-white  colour,  very  soft  and  flabby,  and  there  is  fre- 
quently dilatation  of  the  cavities.  Small  ecchymoses  may  be  seen  beneath 
the  pericardium. 

Two  varieties  of  myocarditis  arc  described :  In  the  parenchymatous 
form  there  is  a  dcgcnenition  of  tho  muscle  fibre  which,  according  to 
Romberg,  is  most  frequently  albuminous,  next  fatty,  and  least  frequently 
hyaline.  There  is  a  loss  of  the  transverse  striations,  and  there  may  be 
complete  disintegration  of  the  fibres.  This  process  may  be  circumscribedi 
but  it  is  usually  diffuse.  In  the  interstitial  form  the  lesion  nsually  occurs 
in  small,  circumscribed  areas.  There  is  an  infiltration  of  round  cells  be- 
tween the  muscular  fibres  of  the  heart.  The  process,  when  acute,  may  re- 
sult in  absorption  or  in  the  production  of  small  abscesses.  There  may  also 
be  congestiou  and  minute  blood  extravasations.    In  chronic  caaes  it  may 
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lead  to  the  formation  of  larger  or  smaller  areas  of  dense  connective  tissue 
resembling  cicatrices,  in  the  heart  wall.  Eitlier  the  interstitial  or  the  pa- 
renchymatons  form  may  occur  alone,  but  in  most  of  the  acute  caees  they 
are  combined.  In  addition,  there  is  usually  some  degree  of  mural  endo- 
carditis and  inflummution  of  the  pericardium  next  to  the  heart  wall. 
DilataUon  frequently  follows;  rarely  abscesacis  may  form,  which  may  open 
into  the  heart  or  into  the  pericardium.  Cardiac  aneuriHm,  and  even  rup- 
ture, have  been  known  to  occur  in  a  child  of  six  years  (Haddcn's  case). 

Symptoms. — These  are  very  rarely  sufficiently  marked  to  enable  one 
to  make  a  jioaitive  diagnosis.  In  Tnany  cases  in  which  advanced  lesions 
have  been  found  at  autopsy  there  Lave  been  no  symptoms  during  life, 
and  in  others  none  until  the  occurrence  of  sudden  death.  This  is  usu- 
ally fr4>in  cai*diac  paralysis,  rarely  from  rupture.  In  eight  cases  studied 
by  Romberg,  which  occurred  in  the  course  of  diphtheria,  not  one  had 
cardiac  symptoms  during  life  and  two  died  suddenly.  When  symptoms 
are  present,  they  are  generally  those  of  feeble  heart  action — a  faint  apex 
impulse,  a  slow,  weak  pulse  of  irregular  rhythm,  pallor,  dyspncea,  and 
attacks  of  syncope.  In  the  late  stages  there  may  be  the  physical  signs  of 
dilatation,  with  dropsy  of  the  feet  or  the  serous  cavities,  and  scanty  urine, 
sometimes  containing  albumin. 

Diagnosis. — A  positive  diagnosis  of  myocarditis  is  impossible.  It  may 
be  suspected  in  the  course  of  diphtheria,  scarlet  or  typhoid  fever,  when 
cardiac  symptoms  like  those  mentioned  occur,  and  when  pericarditis  and 
endocarditis  can  be  excluded  by  the  physical  examination. 

Treatment. — This  is  mainly  symptomatic.  After  severe  attacks  of 
those  infectious  diseases  in  which  myocarditis  is  liable  to  occur,  and  at 
any  time  when  it  is  suspected,  patients  should  be  kept  recumbent  for 
several  weeks,  and  special  care  exercised  to  prevent  any  sudden  exertion, 
as  death  has  occurred  from  so  slight  a  thing  as  suddenly  sitting  up  in 
bed.  Iron,  alcohol,  and  tonics  sliould  be  given,  the  best  of  all  of  these 
being  strychnine.  Digitalis  should  be  used  with  caation,  and  never  in 
large  doses.  In  some  cases  with  symptoms  indicating  imminent  heart 
failure,  more  striking  benefit  follows  the  use  of  morphine  hypodermically 
than  any  other  plan  of  trcfttment. 


ANEMIC  MURMURS. 

As  already  stated,  ansemic  murmurs  arc  not  rare  even  in  infancy. 
They  may  be  confounded  with  organic  murmurs,  either  from  congenital 
malformations  or  acquired  disease.  I  have  several  times  found  the  heart 
normal  at  autopsy  in  cases  where  a  diagnosis  of  congenital  disease  had 
been  unhesitatingly  made  during  life,  the  murmur  having  been  of  anicmic 
origin.  In  any  anroniic  infant,  as  well  as  older  child,  one  should  hesitate 
to  make  a  diagnosis  either  of  congenital  or  acquired  organic  disease,  from 
the  mere  presence  of  a  murmur. 
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Au  ana'iuic  niurmur  is  usually  sjstolic,  generully  but  not  aiways  loud' 
est  at  the  base  of  the  heart,  audible  in  the  carotids,  often  in  the  Rubclav- 
ians,  and  occasionally  over  any  lar^e  artery.  The  niunnur  varies  from  day 
to  da3',  and  sonictiinos  it  is  altLTLnl  by  changing  th*;  position  of  the  patient. 
It  may  be  loud  enough  to  be  beard  over  a  great  part  of  the  chest  in  front, 
and  even  heliind.  There  is  frequently  present  a  venous  hum  in  the  neck. 
There  are  no  signs  of  hypertrophy,  nor  is  there  the  accentuate<l  Hecond 
sound  so  characteristic  of  mitral  disease.  The  puls-e  is  not  usually  strong. 
Anaemic  inurmurn  diniiiiisli  in  intensity  and  ultimately  disappear  with 
improvement  in  the  general  efmilition  of  the  jmtient.  In  some  ease**  one 
must  wait  for  the  effecta  of  treatment  before  giving  a  positive  opinion. 


PUNCTIONAL  DISORDERS  OP  THE  HEART. 

Bifiturbanee.q  in  the  hearths  action  unconnected  with  organic  diaeaaOi 
we  rare  in  infants  and  young  children;  but  after  the  seventh  year  they 
are  not  uncommon^  becoming  in  fact  quite  frequent  as  puberty  approaches. 
One  of  the  most  important  (uiuseB  is  indigestion  ;  another  is  overpressure 
in  schools,  or  anything  else  leading  to  nervous  exhaustion.  In  these  cir- 
cumstances it  i&  usually  associated  with  other  mental  or  psychical  dis- 
turbances. An  important  predispusing  cause  is  the  demand  made  upon 
the  heart  by  the  rapid  growth  of  the  body  about  the  time  of  puberty, 
particularly  when  this  is  associated  with  anEemia.  In  some  of  the  cases 
there  is  a  definite  exciting  cause,  such  as  fright  or  great  excitement,  and 
it  may  be  due  to  the  excessive  use  of  tea,  coffee,  or  tobacco,  especially  in 
the  form  of  cigarette-smoking.  In  a  few  instances  it  has  been  traced  to 
masturbation.  It  may  follow  any  acute  disease,  such  as  typhoid  fever, 
malaria,  or  one  of  the  exanthemata,  and  occasionally  it  occurs  in  the 
course  of  these  diseases,  or  with  bronchitis  or  pneumonia. 

Symptoms. — The  usual  manifestations  are  attacks  of  palpitation  ;  lees 
frequently  there  is  tachycardia  (rapid  heart)  or  bradycardia  (slow  heart). 
The  majority  of  children  complain  more  with  functional  disturbances 
than  with  organic  disejise,  certainly  while  the  latter  is  accompanied  by 
compensation.  Attacks  of  palpitation  occur  in  paroxysms.  In  the  severe 
form  there  is  usually  a  sense  of  oppression  in  the  region  of  the  heart, 
with  some  dyspnoea,  or  even  orthopncea.  The  pulse  is  usually  rapid,  from 
120  to  130,  and  is  irregular  both  as  to  force  and  rhjrthm.  The  carotids 
pulsate  strongly.  The  apex  impulse  is  felt  over  an  increased  area,  the 
heart  sounds  are  usually  strong  but  irregular,  and  sometimes  a  slight  mur- 
mur is  heard.  The  face  is  pale  or  flushed.  There  may  be  headache,  ver- 
tigo, spots  before  the  eyes,  and  noises  in  the  ears.  Sometimes  there  is 
slight  cyanosis  with  cold  hands  and  feet,  and  general  perspiration.  The 
frequency  of  these  attacks  depends  upon  the  nature  of  the  exciting  cause. 
Their  duration  is  from  a  few  minutes  to  several  hours. 
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Bift^oiii. — Functional  dieorders  are  differentiated  from  organic  car- 
diac disease  onlj  by  careful  and  repeated  eiaminations  of  the  heart.  In 
the  diagnosis  of  functional  disturbance  especial  importance  is  to  be  at- 
tached to  a  neurotic  or  neuraathenic  condition  of  the  patient,  to  the 
presence  of  some  adequate  exciting  cause,  the  absence  of  evidence  of 
enlargement  of  the  heart,  and  the  fact  that  the  pulmonic  second  sound  ia 
not  increased. 

Prognosii. — This  in  most  cases  is  favourable,  for  with  improvement 
in  the  patient's  general  condition,  with  the  growth  of  the  body,  and  in 
girls  with  the  establishment  of  menstruation,  the  attacks  usually  disappear. 

Treatment. — During  the  attacks,  digitalis  in  moderate  doses  should  be 
given,  also  bromides  or  valerian.  The  curative  treatment  is  to  be  directed 
toward  the  cause.  Where  do  special  cause  can  be  discovered  a  general 
tonic  plan  of  treatment  should  be  adopted,  with  careful  regulation  of 
the  patient*s  diet,  exercise,  and  mode  of  life.  Al!  stimulating  food,  tea, 
coffee,  and  tobacco  Bhould  be  prohibited.  Anremia  should  receive  its  ap- 
propriate remedies.  The  hours  of  sleep  and  study,  and  the  amount  and 
character  of  exercise  allowed,  should  Ix?  carefully  regulated.  Between 
attacks  no  ti:eatiiient  of  the  heart  is  necessary. 

DISEASES  OP  THE  BLOOD-VESSELS. 

Abnormally  Bmall  Arteries  (Art erial  hypoplasia). — This  condition  is 
not  a  very  common  one,  but  it  has  attracted  a  good  deal  of  attention, 
having  been  studied  especially  by  Virchow.  The  only  thing  which  is  ab- 
normal in  the  circulatory  system  may  be  that  tlie  aorta,  and  pometimes  all 
the  large  vessels  are  only  two  thirds  or  three  fourths  their  usual  calibre, 
or  even  less.  This  may  interfere  seriously  with  the  growth  and  develop- 
ment of  the  body,  especially  of  the  genital  organs,  although  this  result  is 
not  a  constant  one.  The  condition  is  found  occasionaliy  in  cases  of  chlo- 
rosis, and  in  the  congenital  cases  it  may  be  the  chief  cause.  There  is 
usually  associated  a  certain  amount  of  hypertrophy  of  the  heart  The 
other  symptoms  are  antemia,  and  sometimes  an  imperfect  development  of 
the  body.     A  positive  diagnosis  during  life  is  impossible. 

Aneurism  and  Atheroma. — In  early  life  chronic  disease  of  Uie  blood- 
vessels is  exceedingly  rare,  yet  a  sufficient  number  of  observations  have 
been  recorded  to  show  that  even  young  children  are  not  exempt  from  this 
form  of  disease.  There  bad  been  reported  up  to  1890  twenty-eight  cases 
of  aneurism  in  patients  under  twenty  years  of  age  (Jacobi).*  Of  these^ 
however,  only  twelve  were  under  fourteen  years.  Sann6  f  records  the 
youngest  case,  which  occurred  in  a  foetus  boru  at  about  the  eighth  month, 

•  A,  Jacobi,  Archives  nf  Pip^iialrics,  vol.  vii,  p.  1(J1. 

f  Sann^,  Rerue  Mensuelle  des  Maladies  des  I'Enfftnce,  voL  t,  p.  5€.  la  tbeso  artl- 
oIm  will  b«  found  references  to  nioct  of  the  reported 
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in  whose  body  there  was  found  a  large  aneurism  of  the  abdominal  aorta 
just  below  the  origin  of  the  renal  arteries.  Of  the  eleven  remaining  cases 
occurring  in  children  under  fourteen  years,  in  over  one  half  the  number 
the  arch  of  the  aorta  was  the  part  affected.  In  one  case  the  seat  was  the 
femoral  artery,  in  another  the  external  iliac,  and  in  still  another  the 
abdominal  aorta. 

Probably  the  most  important  etiological  factor,  as  in  adult  life,  is 
syphilis,  but  in  only  a  few  of  the  cases  reported  was  the  evidence  of  syphi- 
lis conclusive.  In  two  cases  there  was  general  tuberculosis.  In  addition 
to  these  general  causes,  aneurism  may  be  due  to  some  local  condition, 
such  as  an  erosion  from  bone,  an  abscess  in  the  neighbourhood,  or  to  em- 
bolism. The  symptoms  and  course  of  aneurism  in  young  children  do  not 
differ  essentially  from  those  of  the  disease  as  seen  in  adults. 

In  addition  to  the  cases  of  aneurism  referred  to  above,  I  have  fonnd 
reports  of  seven  cases  of  atheroma  in  very  young  subjecU.  In  Sann6*B 
case  the  patient  was  but  two  years  old,  and  patches  of  atheromatous  de- 
generation were  found  in  several  places  in  the  aorta.  In  Hawkinses  case, 
eleven  years  old,  there  was  found  extensive  atheromatous  disease  of  the 
aorta,  subclavian  and  carotid  arteries.  In  FilatofT's  case,  athoromatona 
degeneration  afTectud  the  arteries  at  the  base  of  the  brain,  causing  death 
from  cerebral  hiBmorrhage.  It  is  interesting  to  note  that  in  this  patient, 
who  was  only  eleven  years  old,  there  was  also  present  chronic  diffuse 
nephritis  with  contracted  kidneys.  A  similar  condition  of  the  kidneys 
and  arterios  was  observed  by  Dickinson  in  a  girl  of  six  years. 

Embolism  and  Thrombosis. — Embolism  has  already  been  referred  to  in 
connection  with  acute  endocarditis.  It  may  be  seen  at  any  age,  even  in 
infancy,  but  generally  occurs  in  patients  over  five  years  old.  The  emboli 
are  uanally  swept  into  the  circulation  from  vegetations  upon  the  valves 
of  the  heart.  The  symptoms  which  they  produce  will  depend  upon  the 
nature  of  the  emboli  and  the  vessels  occluded  by  them.  If  they  lodge  in 
the  brain  they  may  cause  paralysis  or  convulsions ;  if  in  the  spleen,  pain 
and  swelling  of  this  organ ;  if  in  the  kidneys,  pain,  tenderness,  and  some- 
times hffimatuna;  if  in  the  lungs,  cough,  sometimes  accompanied  by 
haemoptysis  and  occasionally  by  a  sharp  thoracic  pain.  If  the  emboli  are 
iiifections,  they  may  give  rise  to  abscesses.  The  pathological  results  fol- 
lowing embolism  are  similar  to  those  which  are  seen  in  adults. 

The  most  frequent  form  of  thrombosis,  that  occurring  in  the  sinuses  of 
the  brain,  is  discussed  in  connection  with  Diseases  of  the  Nervous  Svstem. 
Cardiac  thrombi,  especially  of  the  right  side  of  the  heart,  are  not  infre- 
quently found  in  patients  dying  from  heart  disease,  pneumonia,  and  occa- 
sionally also  from  other  acute  inflammatory  processes  and  acute  infectious 
diseases,  particularly  diphtheria.  These  thrombi  are  in  most  cases  pro- 
duced during  the  last  few  hours  of  life,  or  just  at  the  time  of  death,  and  are 
of  no  clinical  importance.    They  frequently  extend  from  the  heart  into  the 
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large  blood-vessels,  particularly  the  pulmonary  artery.  Thromboflis  occa- 
Bionally  occurs  in  all  the  lurge  vascular  trunks  in  childhood  as  well  as  ia 
adult  life. 

Thrurnbosis  of  the  internal  jugular  vein. — Pasteur*  reports  a  case  in  a 
child  two  and  a  half  years  old,  in  which  the  middle  of  the  vein  was  filled 
with  an  organized  thrombus,  and  the  lower  portion  obliterated  and  re- 
duced to  a  fibrous  cord.  The  aymptoms  were  swellings  anloma,  and  cya- 
nosis of  the  face,  and  dilatation  of  the  facial  vein,  but  not  of  the  external 
jugular.  There  were  clubbing  of  the  fingers  and  oedema  of  the  feet,  but 
not  of  the  arm.  The  heart  was  found  to  be  dilated  and  hyportrophied, 
but  was  not  the  seat  of  valvular  disease.  The  symptoma  had  existed  since 
an  attack  of  pneumonia,  eighteen  months  before  death. 

ThromboiiiH  of  the  vena  cava, — Quite  a  number  of  cases  are  on  record 
where  thts  has  occurred  as  the  result  of  pressure  from  large  abdominal 
tumours ;  it  has  followed  new  growths  of  the  kidney  and  large  masses  of 
tuberculous  lymph  nodes.  Neurutter  and  Salmon  have  recorded  a  case  of 
thrombosis,  apparently  of  marantic  origin,  in  a  child  seven  years  old. 
The  thrombus  filled  the  vena  cava,  and  extended  to  the  origin  of  the 
hepatic  veins  and  into  both  femoraLj,  Death  occurred  from  tuberculosis. 
In  Scudder's  case  (sovonteen  years  old)  there  was  apparently  obliteration 
(probably  congenital)  of  the  inferior  vena  cava;  there  was  an  extensive 
varicose  condition  of  all  the  abdominal  veins.  The  symptoms  of  throm- 
bosis of  the  vena  cava  are  swelling  and  o&dema  of  the  feet — sometimes  of 
the  abdominal  walls  and  the  groin — and  very  great  dilatation  of  tho  super- 
ficial abdominal  veins. 

ThromhoMA  of  the  aorta. — A  case  has  been  reported  by  Leopold  in  a 
newly-bom  child  whiHi  was  delivered  by  version.  The  thrombus  was  of 
recent  origin,  and  filled  the  lower  aorta,  extending  into  the  femoral  artery. 
A  case  of  thromboeis  of  the  aorta  occurring  in  a  girl  of  thirteen  years  baa 
been  reported  by  Wallia.  The  aorta  was  very  narrow,  and  probably  the 
seat  of  syphilitic  disease.  The  thrombus  extended  from  the  origin  of  the 
renal  arteries  to  the  cceliuc  axis. 

Thrombosis  in  infectioun  diseases.  —  There  is  occasionally  seen  in 
typhoid  fever,  but  more  frequently  in  diphtheria,  thrombosis  of  some  of 
the  large  venous  trunks,  usually  of  one  of  tho  lower  extremities.  The 
symptoms  are  pain,  localized  swelling,  and  partial  paralysis.  If  the  artery 
is  atTectod,  there  may  be  gangrene. 

•  Lancet,  February  11,  1888. 


SECTION  yi. 

DISEASES  OF  THE  URCMJENITAL  SYSTEM. 

CHAPTER   I. 
THE  URINE  ly  INFARCT  AND  CHILDHOOD. 

While  a  study  of  the  urine  is  of  much  less  importance  in  early  life 
than  of  the  Bymptoms  referable  either  to  the  digestive  or  respiratory  sys- 
tem, it  is  deserving  of  much  more  attention  than  it  has  generally  re- 
ceived. In  infancy  especially  it  is  attended  with  difficulty,  owing  to  the 
fact  that  it  is  by  no  mcaus  an  easy  matter  to  secure  specimens  for  exami- 
nation. 

Methods  of  Collecting  TTrine. — In  male  infants  this  may  be  done  by 
plnciu^  lliL-  peiiiy  in  the  neck  of  a  small  bottle  which  lies  between  the 
thighs  and  is  secured  in  position  by  pieces  of  tape  passing  over  the  hipe 
aad  beneath  the  perinoium.  A  still  better  plan  is  to  use  in  the  place  of  a 
bottle  a  condom  large  enough  to  include  both  tlie  scrotum  and  penis. 
The  urine  of  female  infants  can  sometimes  be  collected  in  a  similar  way 
by  placing  a  small  cup  over  the  vulva  and  holding  it  in  place  by  the  nap- 
kin. A  plan  nearly  always  successful  is  to  put  the  infant  upon  a  chamber 
after  a  long  sleep.  It  should  be  done  on  the  instant  of  waking,  or  the 
child  may  be  wakened  for  the  pur]^ose.  A  cold  hand  over  the  bladder 
facilitates  matters.  A  small  amount,  sufficient  to  test  for  albumin,  may 
often  be  obtained  by  placing  absorbent  cotton  over  the  vulva  or  penis. 
The  most  certain  of  all  means,  however,  is  catheterization;  in  females 
sometimes  nothing  else  will  answer  the  purpose.  A  soft  rubber  catheter, 
size  6  or  7,  American  scale  (9  or  11  French),  should  be  used  for  infants. 

Daily  Quantity. — This  is  relatively  much  larger  in  infanta  than  in 
older  children  and  in  adults,  on  account  of  the  more  active  metabolism  of 
the  young  child  and  the  large  amount  of  water  taken  with  the  food.  The 
quantity  fluctuates  widely  from  day  to  day  according  to  the  amount  of 
fluid  food  taken  and  the  activity  of  the  skin  and  bowels.  The  following 
figures  are  the  averages  obtained  by  combining  the  results  of  the  investi- 
gations of  Schabanowa,  Cruse,  Camerer,  Pollak,  Martin-Ruge,  Berti, 
Schiff,  and  Herter : 
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US 


Average  Daily  Quantity  of  Urine  in  Health. 


Aac 


First  twenty-four  houn . . 
Second  Lwentv-four  hours. 

Thn*o  to  six  days 

Scvon  <1ays  t-o  two  months 

Two  to  s\^  montlis 

Six  months  to  two  years. . 

Two  to  five  years 

Five  to  eieht  years 

Eight  to  lourtoen  years.. . 


Oram  mm. 


Oto   00 

Oto  Z 

10  »   00 

r:i 

90  "  200 

150  •'  400 

5  "  18 

310  "  600 

7  "  16 

250  "   600 

8  "  20 

500  "  800 

16  "  26 

600  "  1.200 

30  "  40 

1,000  "  1,500 

82  "  48 

OuaoM. 


Frequency  of  Uioturition. — This  is  greatest  in  young  infants,  and 
diniinidhes  ateudily  as  age  advauces.  lu  the  first  two  years,  during  the 
waking  hours,  the  urine  is  gencralty  passed  as  often  as  twice  an  hour,  while 
during  sleep  it  ia  retained  from  two  to  six  hours.  By  the  third  year  the 
urine  may  be  held  during  sleep  for  eight  or  nine  hours,  and  at  other  times 
for  two  or  three  hours.  Such  control  of  the  sphincter  of  the  bladder  is 
often  obtained  at  two  years,  and  sometimes  even  at  an  earlier  period. 
From  slight  nervous  disturbances  or  minor  ailments  of  any  kiud,  this  con- 
trol is  impaired,  and  the  water  may  be  passed  by  children  of  four  or  five 
years  with  the  frequency  seen  in  infants. 

Physical  Charact«ri. — The  urine  of  the  newly  born  is  usually  highly 
coloured.  During  later  infancy  it  is  pale  and  frequently  turbid,  even 
when  practically  normal,  owing  to  the  presence  of  mucus;  this  turbidity 
often  no  amount  of  filtration  wiU  entirely  remove.  Less  frequently  tur- 
bidity depends  upon  urates.  The  urine  of  the  first  few  days  of  life  often 
shows  a  deposit  of  urates  or  uric  acid  in  the  form  of  a  reddish-yellow 
stain  upon  the  napkin.  The  reaction  of  the  urine  at  this  time  is  usu- 
ally strongly  acid,  but  throughout  the  rest  of  infancy  it  is  faintly  acid  or 
neutral. 

The  specific  gravity  is  higher  during  the  first  two  days  than  at  any 
time  in  infancy  on  account  of  the  scanty  supply  of  fluid  taken ;  it  is 
usually  lowest  from  the  third  to  the  sixth  day,  but  from  this  time  it  rises 
steadily  until  puberty  is  reached.  The  specific  gravity  will  of  course  vary 
with  the  quantity.  From  the  writers  already  referred  to  the  following 
figures  are  taken : 

Bpectflc  (raritf . 

First  to  third  day 1*010  to  1-018 

Fourth  to  tenth  day 1004  -  1008 

Tenth  day  to  sixth  month. 1*004  •*  1*010 

Six  months  to  two  yiMirs I  006  "  1*013 

Two  to  eight  years 1*006  **  1*016 

Eight  to  fourteen  yean 1013  "  1*080 

Microscopically,  the  urine  of  the  newly  bom  shows  the  presence  of 
many  squamous  epithelial  cells,  mucus,  granular  matter,  and  crystaia  of 
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uric  acid  and  amorphous  or  crystalline  urates.  It  is  not  uncommon  to 
find  hyaline  and  even  granular  cafits.  Martin-Ruge  found  hyaline  casts 
in  the  urine  of  fourteen  out  of  twenty-four  healthy  nursing  infants  ex- 
amined during  the  first  week.  Qranular  casts  wore  much  lees  frequent. 
The  microscopical  appearances  of  the  normal  urine  of  later  infancy  and 
childhood  present  no  peculiarities. 

CompositioxL — Urea. — The  following  figures  show  the  average  daily 
quantity  of  urt^a  eliminated  at  the  difTereut  ages : 

Age.  Dallj  quaoUtx  Of  urftA. 

First  day 0*070  to   0*114  gramm«. 

Second  to  seventh  day 0*140"    0-660 

On©  to  two  months 0-flO    "     1*40 

Three  to  ave  years 13*09    "  14-01   grammes. 

Five  to  thirteen  years 18-05    "21-08 

Uric  acid. — "Few  observations  have  been  made  upon  the  elimination 
of  uric  acid,  but  all  authorities  agree  that  it  is  much  higher  in  the  newly 
born  than  at  any  subscqiieiit  period  of  life.  Tho  quantity  is  better  ap- 
preciated by  giving  the  ratio  between  the  uric  acid  and  urea  than  by  the 
absolute  quantity  of  the  former.  The  figures  here  given  for  the  newly 
bom  are  taken  from  Martin-Kuge ;  the  others  are  from  Herter. 

Ratio  of  Uric  Acid  to  Urea, 

In  the  newly  bom. 1  to  14 

Under  one  year 1  "  60-80 

From  two  to  five  years 1  **  50-70 

From  fiTe  to  fifteen  years 1  "  45-60 

The  inorganic  salts  (phosphates,  chlorides,  sulphates)  are  all  present 
in  the  urine  of  the  nowly  born,  but  in  relatively  small  quantities,  increas- 
ing as  age  advances.    The  colouring  matters  are  also  less  abundant. 

Albumin  is  often  present  in  the  urine  during  the  first  days,  but  usu- 
ally in  small  amount.  Cruse  found  it  twenty-eight  times  in  ninety  obser- 
vations upon  healthy  infants ;  usually  the  quantity  was  small,  amounting, 
to  traces  only,  but  in  two  cases  it  was  quite  large  upon  the  second  day. 
These  observations  are  confirmed  by  the  investigations  of  Martin-Rnge, 
and  also  of  Pollak. 

Sugar  is  frequently  found  in  the  urine  of  healthy  infants  during  the 
first  two  months.  This  subject  is  referred  to  later  under  the  head  of 
Glycosuria. 

FUNCTIONAL  OR  CYCLIC  ALBUMINURIA. 

Etiology. — This  condition,  although  a  rare  one  in  young  children,  ia 
occasionally  seen  between  the  ages  of  ten  and  sixteen  years.  I  shall  not 
in  this  connection  include  cases  sometimes  classed  as  febrile  albumi- 
nuria, in  which  there  is  usually  present  the  condition  described  as  acute 
degeneration  of  the  kidneys. 
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The  causes  of  functional  or  physiological  albuminuria,  and  the  cir- 
cumBtanccB  in  which  it  has  been  observed,  are  many  and  varied.  It  is 
much  more  common  in  males  than  in  females.  In  many  patients  it  is 
regularly  cyclic  in  character,  albumin  being  absent  in  the  urine  passed 
during  the  night  or  early  morning,  but  present  during  the  day,  diminish- 
ing in  the  evening  and  absent  at  bed-time.  In  a  case  reported  by  Tie- 
mann,  the  morning  urine  showed  no  trace  of  albumin  in  seventy-eight  of 
eighty-four  e.xaininationH.  At  noon  albumin  waa  present  in  ninety-eight 
of  one  hundred  and  thirteen  examinations.  In  certain  cases  albuminuria 
is  distinctly  traceable  to  cold  bathing;  in  others,  to  fatigue  following  ex- 
cessive muscular  exercise;  in  still  others,  to  dyspeptic  conditions.  It 
may  be  associated  with  a  diet  rich  in  nitrogenous  food.  Sometimes  none 
of  these  conditions  exist,  and  there  is  simply  the  occasional  presence  of 
albumin  in  the  urine. 

Many  theories  have  been  advancod  in  explanation  of  cyclic  albnminnria. 
Sometimes  it  appears  to  be  clearly  traceable  to  irritation  of  the  kidney  by 
uric  acid,  urates,  or  oxalates.  Kinnicutt  believes  this  to  be  one  of  the 
prominent  causes,  and  that  albuminuria  is  due  bo  vaso-motor  disturbances 
in  the  kidney.  Delafield  compares  the  exudation  of  serum  from  the  Tea- 
sels of  the  kidney  to  the  dropsy  of  the  feet  seen  in  anaemia.  Da  Costa 
believes  that  it  always  depends  upon  slight  changes  of  an  evanescent  char- 
acter in  the  kidney. 

STxnptoma. — Many  of  the  patients  exhibiting  cyclic  or  periodical  al- 
buminuria are  well  nourished,  and  have  no  other  signs  of  disease;  others 
show  dyspeptic  symptoms,  and  are  ansmic  and  poorly  nourished,  suffering 
from  headaches  and  other  neuroses.  In  the  cases  distinctly  periodical  the 
amount  of  albumin  is  commonly  small.  It  is  not  infroqnontly  associated 
with  temporary  glycosuria.  As  a  rule,  casts  are  absent,  although  it  is  not 
uncommon  to  find  a  few  hyaline  casts,  and  occasionally  granular  casU  are 
also  present  A  gouty  family  history  exists  in  a  certain  proportion  of  the 
cases,  and  some  of  the  patients  themselves  present  other  evidences  of  this 
diathesis. 

Diagnosis. — Pavy  mentions  the  following  points  as  characteristic  of 
physiological  or  functional  albuminuria:  (1)  The  time  of  its  occurrence. 
The  absence  of  albumin  early  in  the  morning,  its  presence  in  the  fore- 
noon, and  diminution  toward  evening.  When  this  is  repeated  day  after 
day  the  diagnosis  is,  he  believes,  quite  positive.  (2)  The  absence  of  seri- 
ous impairment  of  the  general  health  and  of  the  characteristic  symptoma 
of  nephritis,  such  as  dropsy,  cardiac  hypertrophy,  a  pulse  of  high  tension, 
retinal  changes,  etc.  (3)  The  fact  that  casts  are,  as  a  rule,  absent.  (4) 
That  crystals  of  oxalate  of  lime  are  present,  and  the  urine  is  of  high 
specific  gravity. 

Too  much  stress  is  certainly  laid  by  Pavy  and  many  other  writers 
upon  the  fact  that  the  albamin  is  found  in  the  urine  only  at  certain 
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times  in  the  day.  This  is  not  peculiar  to  functional  albuminuria,  aa  the 
same  thing  occurs  in  many  cases  of  chronic  nephritis,  especially  in  tho 
early  stages  when  the  amount  of  albumin  present  is  small.  All  these 
cii>;es  must  1m»  carefully  watched  for  a  long  tinie  and  many  observations 
made,  before  nephritis  can  positively  be  excluded. 

Prognosis. — The  prognosis  in  purely  functional  albuminuria  is  good. 
Hut  many  iiaticnts  who  for  a  considerable  time  were  thought  to  have 
only  functional  albuminuria  have  ultimately  developed  nepliritis.  A 
favourable  prognosis  is  therefore  possible  only  after  long  observation. 

Treatment. — This  is  to  be  directed  toward  tlie  patient's  general  con- 
dition. Dyspeptic  symptoms  must  he  reliovetl,  the  patient's  mode  of  life 
regidated,  only  moderate  exercise  allowed,  and  a  simple  diet  given.  If 
the  urine  is  of  high  specific  gravity,  and  contains  oxalate-of-lime  crystals, 
alkalies  and  mineral  waters  should  be  given  in  addition-  Iron  is  indicated 
if  there  is  anajiuia. 


HEMATURIA. 

Hffimaturis  is  characterized  by  the  presence  of  red  blood-cells  in  tho 
urine,  and  is  to  be  distinguished  from  hjemoglobinuria  where  only  blood 
pigment  is  present. 

Hiematuria  may  result  from  local  or  general  causes.  In  infancy  it 
may  be  due  to  new  groi^'tha  of  the  kidney.  Such  hannorrhagos,  though 
rare,  may  be  abundant,  and  may  be  seen  early.  Hfematuria  may  occur 
also  as  a  symptom  of  acute  nephritis,  especially  that  complicating  scarlet 
fever,  or  it  may  result  from  tho  irritation  of  a  calculus  in  tlie  kidney,  the 
ureter,  or  the  bladder.  In  rare  instances  its  cause  is  a  new  growth  of  the 
bladder^  and  it  may  be  due  to  traumatism.  It  may  sometimes  be  pro- 
duced by  the  irritation  of  a  highly  conccntrntrd  urine,  owing  to  the  fact 
that  too  little  fluid  is  taken.  I  saw  a  marki.^d  example  of  this  in  an  infant 
eight  m<mths  old.  where  no  other  explanation  could  be  found.  I  once 
saw  hiemafuria  following  uric-acid  infarctions  in  the  newly  bom.  It 
may  also  occur  at  this  time  as  one  of  the  symptoms  of  sepsis.  Among 
the  general  causes  the  most  important  are:  the  luemorrhagic  dis- 
ease of  the  newly  born ;  the  blood  dyscrasiac,  such  as  scurvy,  purpura, 
and  hemophilia;  and  infectious  diseases,  particularly  malaria,  typhoid, 
variola,  scarlet  fever,  and  influenza.  In  most  of  these  canes  the 
amount  of  blood  passed  is  small.  When  it  is  large  it  may  appear  in  the 
urine  as  clear  blood,  or  as  clots,  or  it  may  impart  simply  a  reddish  or 
smoky  colour  to  the  urine.  The  colour,  however,  is  not  so  reliable  aa 
a  microscopical  examination.  For  a  simple  chemical  test  guaiacum  may 
l>o  used. 

Large  hfcmorrhages  are  much  more  likely  to  come  from  the  kidneys 
than  from  the  bladder.    The  presence  of  blood  casts  ^m  the  lenal 
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tuhnlo-i.  '»r  larjrer  cms  from  (he  ureter,  are  conclusive  evidence  of  the 

iviml  origin  ul  (lie  lui'iiiorrhago. 

In  children,  renal  haBmorrhage  in  itself  rarely  requires  treatment; 
when  it  does,  the  same  remedies  are  indicatt'd  ae  in  tiie  adult,  viz.,  ergot, 
gallic  acid,  and  rest  in  bed.  Some  obstinate  cases  have  been  cured  by 
drinking  water  from  alum  springs. 

HJEMOGLOBINUHIA, 

In  this  condition  blood  pigment  appears  in  the  urine  in  large  quantity, 
but  red  blood-cellB  are  very  few  in  number,  or  are  absent  altogether.  In 
severe  cases  the  urine  may  be  almost  black.  There  is  commonly  a  small 
amount  of  albumin.  This  condition  maybe  recognised  by  the  appearance 
of  granules  of  pigment  under  the  microscope,  or  by  Heller's  tost;  the 
most  conclusive  means  of  diagnosis,  however,  is  the  spectroscope. 

Epidemic  hemoglobinuria  (WinckeFs  disease)  has  already  been  de- 
scribed in  the  chapter  on  Diseases  of  the  Newly  Born.  Iliemoglobinnria 
may  be  due  to  certain  poisons,  as  carbolic  acid  or  chlorate  of  potash,  or  to 
certain  infectious  diseases,  as  scarlet  fever,  typhoid  fever,  malaria,  syphilis, 
and  erysipelas. 

Paroxysmal  htemoglobinuria  occurs  in  childhood,  although  it  is  an 
exceedingly  rare  conclition.  A  typical  case  in  a  child  of  four  and  a  half 
years  has  been  reported  by  Mackenzie.  This  was  a  delicate  child  of  syphi- 
litic parenU;  the  hfemoglobinuria  was  preceded  by  fever  and  chills,  with- 
out any  other  evidence  of  the  presence  of  malaria. 

The  exact  pathology  of  haemoglobinnria  is  at  present  unknown,  and 
its  treatment  is  very  unsatisfactory. 


GLVCOSUKIA. 

By  this  term  is  understood  the  occasional  or  transient  appearance  of 
sugar  in  the  urine.  This  is  not  very  infrequent  in  children,  and  may  be 
met  with  even  during  the  first  month  of  life.  Gr6s7,  has  published  some 
careful  investigations  upon  the  glycosuria  of  early  infancy.*  He  made 
many  observations  upon  fifty  infants  during  the  first  month  of  life,  from 
which  the  following  conclusions  were  drawn  :  Glycosuria  is  not  uncommon 
in  nursing  infanta;  but  it  is  not  seen  in  nursing  infants  who  are  per- 
fectly healthy.  It  occurs  particularly  with  certain  disturbances  of  diges- 
tion, whether  functional  or  inflammatory.  The  sugar  found  in  the  urine 
under  these  conditions  reacts  strongly  to  the  reduction  test  (Fehling^s), 
but  not  to  the  fermentation  test;  sometimes  the  polariscope  shows  that  it 
has  the  power  of  dextro-rotation.  This  is  believed  to  be  milk  sugar,  or  one 
of  its  derivatives.     It  is  not  of  constant  or  regular  occurrence.    It  may  be 
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produced  artiBcially  by  increasing  the  amotini  of  milk  sugar  above  that 
which  can  be  normally  absorbed.  This  quantity  Gr68z  places  at  3-3 
grammes  for  each  kilogramme  of  the  body  weight.  If  more  than  this  is 
given,  or  if  there  is  diminished  capacity  for  the  absorption  of  sagar,  gly- 
cosuria occurs. 

Kuplik  has  made  some  observations  upon  the  urine  of  patienta 
fed  chiefly  upon  infant  foods  composed  largely  of  sugar.  Ho  found 
sugar  in  five  out  of  ten  cases  examined ;  in  three,  the  sugar  responded 
both  to  Fehling^s  and  the  fermentation  test;  in  two  cases  to  Fehling'a 
teat  only. 

There  seems  to  be  no  doubt  regarding  the  existence  of  dietetic  glyco- 
suria in  infants  and  in  older  children.  Kepeated  examinations  of  the 
urine  are,  however,  necessary  iu  order  to  exclude  more  serioas  disease. 


PTTTEIA. 

Pua  in  the  urine  may  exist  as  an  acute  or  a  chronic  condition.  In 
either  case,  in  a  child,  it  is  much  more  likely  to  come  from  the  pelvis  of  the 
kidney  than  from  any  other  source.  It  may,  however,  come  from  any  part 
of  the  genito-urinary  tract — the  kidney  or  its  pelvis,  the  ureters,  the  bUd- 
der,  the  urethra,  or  the  vagina.  Sometimes  it  comes  from  an  outside 
source,  as  when  an  abscess  from  perinephritis,  appendicitis,  or  caries  of 
the  spine  opens  into  the  urinary  tract. 

Coming  from  the  pelvis  of  the  kidney,  pus  may  indicate,  if  the  con- 
dition is  an  acute  one,  pyelitis,  pyelo-nephritis,  or  pyonephrosis ;  if  it  is 
chronic,  it  points  to  renal  tuberculosis  or  calculus.  The  amount  of  pus 
in  any  of  these  conditions  may  be  quite  large.  The  urine  is  turbid  and 
usually  acid  in  reaction.  It  contains  many  epithelial  cells  of  the  transi- 
tional variety.  A  urine  containing  much  pus  is  always  albuminous.  A 
turbidity  due  to  pus  may  be  mistaken  for  an  excessive  deposit  of  urates; 
they  are  distinguished  by  the  microscope  and  by  the  fact  that  urates 
clear  up  on  heating.  It  is  rare  that  pus  comes  from  the  ureters  except 
in  conni'i'tion  with  congenital  malformations  or  thL'  impaction  of  cal- 
culi. Pus  from  the  bladder  is  not  usually  in  large  quantity,  and  may  be 
mixed  with  mucus.  The  urine  may  be  alkaline  or  acid  in  reaction;  there 
may  be  associated  the  symptoms  of  vesica!  irritation  or  of  cystitis.  Pus 
from  the  lower  genital  tract  is  rare  in  children,  and  its  causes  may  often 
be  recognised  by  a  local  examination.  When  the  cause  of  pyuria  is 
the  opening  of  an  abscess  into  the  urinary  tract  there  is  generally  a 
sudden  appearance  of  pus  in  large  amount.  The  pjruria  is  in  most  cases 
of  short  duration,  possibly  only  a  few  days,  and  it  may  disappear  quite 
rapidly. 

The  treatment  of  pyuria  depends  altogether  upon  its  cause.  Improve- 
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ment  in  the  BjrmptomB  nearly  always  follows  the  use  of  urotropin,  which 
may  be  given  in  doses  of  from  two  to  five  grains  three  times  a  day  to  a 
child  of  five  years. 

LITHURIA. 

Lithoiria  i«  a  condition  in  which  there  is  an  excessive  elimination  in 
the  urine  of  uric  acid  or  of  urates.  The  amount  of  nitrogen  compounds 
eliminated  by  the  kidneys  as  uric  acid  and  urea,  varies  much  from  day  to 
day  with  the  nature  of  the  food  and  other  conditions.  Hence  in  estimat- 
ing an  excess  of  uric  acid,  the  absolute  quantity  eliminated  in  twenty- 
four  hours  is  much  less  significant  than  the  ratio  of  the  uric  acid  to  the 
urea  (page  644).  Whenever  this  ratio  ia  continuously  disturbed,  the  ex- 
cretion of  uric  acid  may  be  conaidered  abnormal,  except,  of  course,  in 
grave  pathological  conditions  of  the  kidney,  where  there  is  an  insuDicient 
elimination  of  urea.  Regarding  the  source  of  uric  acid,  the  theory  of 
Horbnczewski  is  that  most  widely  accepted,  viz.,  that  it  results  from  the 
destruction  of  the  nuclein  of  the  cells  of  the  body,  particularly  of  the 
white  blood-cells. 

For  accurate  knowledge  as  to  the  amount  of  uric  acid  eliminated, 
nothing  short  of  a  quantitative  chemical  analysis  can  be  depended  upon. 
But  if  amorphous  urates  are  deposited  in  large  amount,  uric  acid  may  be 
con«idered  excessive  if  the  specific  gravity  is  not  high  (above  1.025).  If 
the  specific  gravity  is  high,  the  precipitation  may  be  explained  simply  by 
the  concentration  of  the  urine.  The  deposition  of  the  crystals  of  uric 
acid,  farming  the  familiar  brick-dust  deposit,  is  not  in  itself  evidence  of 
excessive  eliTiiination.  For  a  quantitative  clinical  test,  that  of  Haycroft 
is  probably  the  best.* 

Litburia  is  not  a  specific  condition,  but  rather  a  very  general  symp- 
tom associated  with  many  kinds  of  disturbances  of  nutrition.  It  may  bo 
found  in  aniemia,  malnutrition,  chorea,  rheumatism,  chronic  dyspepsia, 
and  in  a  great  variety  of  other  disorders.  Regarding  the  significance  of 
lithuria,  thus  much  may  be  positively  asserted :  The  excessive  elimination 
of  uric  acid  when  continuous  is  always  evidence  of  a  serious  disturlmnco  of 
nutrition.  The  gravity  of  the  condition  will  depend  upon  the  degree  of 
this  excess  and  upon  its  duration. 

The  treatment  of  lithuria  is  the  treatment  of  the  condition  upon 
which  it  depends.  The  essential  pathological  condition  b  not  so  mnch 
excessive  elimination  as  excessive  production. 

Urine  containing  Crystal»  of  Uric  Aoid  in  the  Form  of  Brick-Dust 
Deposit. — This  condition  is  not  to  be  confounded  with  the  one  just  de- 
scribed. As  already  stated,  such  precipitation  is  not  to  be  taken  as  evi- 
dence of  an  excess  of  uric  acid,  and,  in  fact,  in  most  of  these  cases  there 
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is  no  excess.  The  condition  is  rather  one  in  which  the  solvent  power  of 
the  urine  for  uric  acid  is  much  reduced.  Such  urine,  as  a  rule,  is  high- 
coloured,  strongly  acid,  and  may  have  a  high  specific  j^avity. 

This  condition  also  is  dependent  upon  a  disturbance  of  nutrition,  and 
one  which  is  moat  frequently  associated  with  a  gouty  diathesis.  It  is 
not  very  common  in  children  except  in  those  of  gouty  antecedents.  In 
such  patients  it  is  only  occasionally  present,  and  is  usually  associated 
with  some  other  disturbance  of  nutrition^  often  of  digestion.  It  is  fre- 
quently tiie  cause  of  local  irritation  of  the  urinary  passages,  whicli  is 
frequently  manifested  by  incontinence  of  urine. 

In  my  experience  these  cases  are  moat  improved  by  cutting  off  sugar 
from  the  diet  almost  entirely,  by  greatly  reducing  the  amount  of  starchy 
food  and  substituting  a  diet  rich  in  nitrogen  and  fat,  viz.,  meat,  milk, 
and  cream,  together  with  plenty  of  outdoor  exercise.  The  continued  use 
of  alkaline  waters  is  also  of  decided  advantage  in  most  cases. 

INDICANTTRIA. 

Indicannria  is  a  condition  characteri7»3d  by  the  presence  of  indican  in 
the  urine.  To  Ilerter  is  due  the  credit  of  bringing  this  subject  promi- 
nently to  Uio  minds  of  the  profession  in  this  country.  Indican  (indoxyl- 
potassium  sulphate)  is  derived  from,  indol,  which  is  formed  in  the  intea- 
tine  by  the  agency  of  bacteria  from  the  excessive  putrefaction  of  the 
pToteids.  It  may  also  be  produced  in  other  parts  of  the  body  where  putre- 
factive processes  are  going  on,  as  in  extensive  suppuration  without  drain- 
age, in  putmonary  cavities,  empyema,  etc.  Indican  is  only  one  of  the 
ethereal  sulphates  produced  in  the  manner  above  indicated,  and  when 
other  conditions  like  those  mentioned  are  excluded  it  may  be  taken  as  an 
index  of  the  amount  of  putrefaction  going  on  in  the  intestine. 

The  presence  of  indican  in  the  urine  is  demonstrated  by  adding  certain 
oxidizing  agents,  which  produce  an  indigo-blue  colour*    The  existence 


•  The  commonly  employed  lest  for  indican  is  that  known  as  JaflF^'s  test.  It  ia 
described  by  Hf^rter  aa  follows:  Pour  into  a  t««t-tube  equal  quantities  of  urine  and 
strong  hydrucliloric  acid  »o  as  to  fill  Lh«  tulie  to  within  hall  an  inch  of  the  top,  and 
shako.  If  ihoro  ia  much  indican,  a  dark  blue  or  purple  colour  will  be  produced.  Then 
add  sunicient  chloroform  to  completely  All  the  tube  and  shake  thoroughly.  It  Is 
imiHirtant  that  the  ohlornforra  should  completely  fill  the  tube  so  that  no  air  bubbles 
get  in  by  the  agitation.  If,  after  tftandiug^  the  chloroform  assumes  a  deep-blue  or  vio- 
let colour,  there  is  certainly  an  excess  *of  indican.  The  reaction  may  not  appear  at 
first,  but  may  come  out  after  standing  several  hours,  or  if  slight  at  first  it  may  in- 
orease  in  intensity.  Sometimes,  when  no  reaction  is  obtained,  it  may  be  produced  by 
adding  one  drop  of  a  saturated  solution  of  chloride  of  lime  or  of  peroxide  of  hydro- 
gen. No  more  than  one  drop  should  be  added  at  a  time,  or  the  blue  colour  may  be 
bleached.  In  alkaline  urine  the  indican  ia  oaually  destroyed,  so  that  the  test  may  be 
negatiTo, 
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of  indicatiuria  in  children  waa  formerly  believed  to  be  pathognomonic  of 
tuberculosis.  Later  investigations  have  shown  that  this  is  not  the  case ;  for 
iu  00868  of  tuberculosia  indican  is  almost  as  frequently  abBont  as  present. 

Ilerter  gives  the  following  as  the  conditions  under  which  indicanaria 
is  likely  to  bo  present:  It  is  found  in  clironic  intestinal  indigestion;  in 
Tery  many  cases  of  chronic  constipation;  in  many  cases  of  epilepsy,  just 
about  the  time  of  the  seizures;  in  some  cases  of  masturbation  ;  frequently 
in  children  who  are  the  subjects  of  night  terrors,  and  in  whom  there 
are  usually  disturbances  of  digestion.  According  to  other  observers, 
it  is  found  with  great  constancy  in  acute  putrefactive  diarrhceas.  With 
the  exceptions  above  noted,  the  source  of  the  indican  is  always  the 
same,  viz.,  the  excessive  putrefaction  of  the  protcid  substances  in  the 
intestine. 

Indicanuria  is  most  frequently  a  symptom  eitlier  of  acute  or  chronic 
intestinal  disease.  It  is  important  as  being  a  guide  by  which  wc  may 
estimate  the  other  symptoms  in  these  conditions,  and  the  effects  of 
treatment.  While  a  trace  of  indican  is  frequently  present  in  health,  a 
strong  indican  reaction  is  always  to  be  considered  abnormal  in  a  child. 
The  indications  for  treatment  are  to  diminish  intestinal  putrefaction. 
This  is  mainly  dietetic.  Indicanuria  is  usually  increased  by  a  meat  diet 
and  diminished  by  a  milk  diet.  Other  measurcfi  are  referred  to  in  tlie 
treatment  of  chronic  intestinal  indigestion. 

ACETONURIA— DIACETONURIA. 

Acetone  exists  in  small  quantities  in  the  urine  of  healthy  children. 
According  to  Baginsky  and  Schrach,  it  is  found  in  large  quantities  in 
many  febrile  diseases.  It  increases  with  the  height  of  the  fever  and 
subsides  with  it.  Acetone  is  probably  formed  from  the  destruction  of 
the  nitrogenous  material  of  the  body,  as  it  is  increased  by  a  nitrogenoua 
diet,  and  may  disappear  by  a  diet  of  carbohydrates.  Kaginsky  found  it 
also  in  children  with  epilepsy,  sometimes  during  the  attacks.  It  is  not, 
however^  believed  to  be  the  cause  of  the  convulsive  seizures,  as  it  is  absent 
in  convulsions  occurring  under  other  conditions.  There  is  no  connection 
between  aetMonurin  and  the  norvous  synip(oms  nceorn|mnying  fever. 

Acetone  and  diacctic  acid  arc  regularly  found  in  the  urine  of  patients 
suffering  from  cyclic  vomiting;  they  arc  probably  a  result,  not  the  cause 
of  the  attacks.  In  progressing  cases  of  diabetes  and  in  diabetic  coma 
both  these  Mibstances  are  present. 

Binet  found  lUaceixc  acid  in  .^ixty-ninc  out  of  one  hundred  and  fifty 
examinations  in  febrile  diseases,  chiefly  in  scarlet  fever,  measles,  and 
pneumonia.  Schrach  found  diacetonuria  exceedingly  common  in  caj^es 
of  continuous  high  fever.  It  is  more  frcMjuently  present  than  acctonuria, 
and  ceases  with  the  fever.* 


*  For  literature,  see  BAginsky,  Archir  fOr  KinderheilkuDde,  Bd.  xi,  p.  1. 
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ANURIA. 

By  this  term  is  meant  an  arrest  of  the  urinary  secretion.  To  that  form 
which  occurs  in  the  course  of  renal  disease  the  term  "  suppression  "  is  gen- 
erally applied.  Anuria  is  to  be  carefully  distinguished  from  retention, 
from  the  scanty  secretion  which  occurs  whenever  food  is  refused  or  with- 
held on  account  of  illness,  and  also  from  that  which  accompanies  acute 
diarrhoea,  with  large,  watery  discharges.  Anuria  is  sometimes  seen  in  the 
newly  bom,  where  it  depends  upon  some  malformation  of  the  genital 
tract ;  or,  more  frequently,  upon  uric-acid  infarctions  in  the  kidneys.  The 
first  urine  passed  after  such  an  attack  is  very  often  highly  acid,  and 
may  contain  an  abundance  of  uric-acid  crystals  and  larger  masses  visible 
to  the  naked  eye.  Other  cases  admit  of  no  such  explanation,  and  the 
condition  must  be  regarded  as  of  nervous  origin.  For  the  time,  the 
secretion  appears  to  be  completely  arrested,  as  the  bladder,  botli  by  pal- 
pation and  catheterization,  is  found  to  be  empty.  This  condition  is  not 
a  very  uncommon  one  in  infancy,  and  it  may  continue  for  from  twelve 
to  thirty-six  hours.  So  long  as  infants  appear  to  be  perfectly  normal 
in  every  other  respect,  the  suspension  of  the  urinary  secretion  even  for 
twenty-four  hoiirs  need  excite  no  anxiety. 

The  treatment  is  very  simple  and  effectual,  and  consists  in  the  admin- 
istration of  sweet  spirits  of  uitro,  cither  alone  or  in  combination  with  the 
acetate  or  citrate  of  potash,  and  plenty  of  water.  To  an  infant  of  three 
months  one  minim  of  the  nitre  and  one  grain  of  the  citrate  of  potash  may 
be  given  every  hour  in  half  an  ounce  of  water  until  tlie  urinary  secretion 
is  established,  which  will  usually  be  in  six  or  eight  hours.  If  the  urine  is 
very  highly  acid,  and  stains  the  napkins,  the  potash  should  be  continued 
for  several  days.  Hot  fomentations  over  the  kidneys  may  bo  used  with 
advantage. 

DIABETES   INSIPIDUS  (POLYURIA). 

This  is  a  chronic  disease  characterized  by  the  excretion  of  a  very  large 
amount  of  pale  urine  of  low  specific  gravity.  It  is  invariably  accompanied 
by  polydipsia.    The  disease  is  an  exceedingly  rare  one  in  children. 

The  exact  pathology  of  diabetes  insipidus  is  not  known ;  bat  from  the 
conditions  under  which  it  occurs  it  is  believed  to  be  a  neurosis.  The 
irritation  which  gives  rise  to  it  may  be  in  or  near  the  floor  of  the  fourth 
ventricle,  or  it  may  affect  the  renal  nerves. 

Etiology. — Of  eighty-five  cases  collected  by  Strauss,  twenty-one  were 
under  ten  years  of  age  and  niue  under  five  years.  In  Roberta'  collection 
of  seventy  eases,  the  disease  began  in  twenty-two  before  ten  years,  and 
in  seven  during  infancy.  In  some  CAses  it  begins  soon  after  birth.  Males 
are  more  frequently  affected  than  females,  and  in  certain  cases  heredity  is 
an  important  factor.     Weil  has  published  a  remarkable  example  of  the 
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existing  w  umny  members  of  a  single  family.  Falls  or  blows  ujion 
the  head,  concussion  of  the  brain,  tumours  of  the  brain,  esjwciully  of  the 
occipital  region,  tuberculous  or  cerebro-spinal  meningitis  or  chronic  hy- 
drocephalus, all  have  been  found  associated  with  diabetes  insipidus.  It 
Bometimea  has  followed  the  acute  infectious  diseases;  but  in  many  cases 
DO  cause  whatever  can  be  found. 

SymptomB. — The  quantity  of  urine  is  enormous,  usually  exceeding  even 
that  in  diabetes  mellitus.  From  6ve  to  twenty  pints  daily  may  be  passed. 
The  urine  is  pale,  the  specific  gravity  from  rOOl  to  1-0(K>,  and  it  coutaina 
neither  albumin  nor  grape  sugar.  In  a  few  cases  the  presence  of  inosite 
(muscle  sugar)  has  been  found.  Restricting  the  amount  of  fluid  taken 
causes  a  very  marked  diminution  in  the  amount  of  urine.  The  intense 
thirst  leads  patients  to  drink  enormously  of  water  and  other  fluids.  Vari- 
ous contradictory  statomonta  are  mode  by  different  writers  regarding  the 
quantity  of  uric  acid  and  urea  eliminated  in  these  cases.  The  following 
are  the  results  obtained  in  a  case  recently  under  observation  in  the  Babies* 
Hospital.*  The  child  was  three  years  old,  quite  amcmic,  and  losing  in 
weight.  On  January  20th  the  fluids  were  unrestricted,  on  the  other  days 
they  were  restricted : 


Dira. 

Daily  quantitjf  of 
urine. 

fipeclflo 
gnrity. 

ToUl 
uroa. 

TcjtAl 
uric&cid. 
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775 

1,880 
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m 

49 
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1010 
1-010 
1007 
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32-276 

9049 

6-478 

12118 

Qnunme*. 
0-173 
0  072 

o'-iio 

None. 
Strong. 

None. 

None 

"    '25    

None. 

26 

None, 

Febniarv  8 

None. 

The  elimination  of  urea  in  this  case  is  excessive,  but  the  uric  acid  is 
not  far  from  the  normal. 

Nervous  symptoms  are  usually  present  There  may  be  disturbed  sleep 
from  the  frequent  micturition,  palpitation,  flushing  of  the  face  and  other 
vaso-motor  disturbances,  headache,  restlessness,  and  neuralgia.  There 
maybe  incontinence  of  urine.  The  skin  is  pale  and  dry, and  perspiration 
is  Boanty.  The  general  health  may  not  be  disturbed.  In  most  cases,  how- 
ever, it  is  somewhat  a£Fccted,  and  there  may  be  the  usual  symptoms  of 
malnutrition,  and  even  neurasthenia.  If  it  affects  young  children,  their 
growth  may  be  considerably  retarded.  The  appetite  usually  remains  quite 
good.  The  temperature  is  at  times  slightly  subnomud.  The  course  of 
the  disease  is  indefinite.  It  is  very  chronic,  and  may  last  for  many  years, 
death  taking  place  only  from  intercurrent  alTectious. 

Frognosis. — A  few  of  the  cases  recover  spontaneously.  Those  of  short 
duration  are  often  cured  by  treatment.     Of  the  chronic  coses  in  which 


*  Th«  analjief  were  made  bf  Dr.  C.  A.  Hert«r. 
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the  diseape  is  well  established  vcr\'  few  are  controUcd.  The  prognosis  is 
worse  if  there  are  marked  disturbances  of  the  digestive  tract  or  organic 
brain  disease. 

Diagfnosis. — This  is  easily  made  from  the  two  marked  symptoms,  ex- 
ecsfiive  thirst  and  pol^niria.  From  diiibetcs  mcllitus  it  is  easily  distin- 
guished by  the  lower  specific  gravity  and  the  absence  of  sugar  from  the 
urine.  Ill  older  childron,  chronic  nephritis  with  contracted  kidney  may 
be  confounded  with  it. 

Treatment — Fluids  should  bo  moderately  restricted.  It  is  u  serious 
mistake  to  reduce  the  quantity  of  fluids  too  much,  since  the  drinking  is 
not  the  cause  of  the  diuresis.  The  diet  should  be  simple  and  nutritious, 
consisting  largely  of  meat,  with  a  moderate  amount  of  carbohydrates.  The 
general  treatment  should  be  directed  to  the  condition  of  malnutrition. 
The  clothing  should  be  warm,  and  a  moderate  amount  of  exercise  should 
be  allowed.  Drugs  are  of  little  use;  those  which  have  sometimes  been 
beneficial  are  arsenic,  belladonna,  ergotine,  the  bromides,  and  antipyrine. 
Treatment  must  l>e  continued  for  many  months  to  be  of  any  value. 


CHAPTER  II. 

mSEASES  OF  THE  KIDNEYS, 
MALFORMATIONS  AND   MALPOSITIONaw 


MALFOKMATroNs  of  the  kidney  are  not  infrequent.  In  seven  hnn- 
drcd  and  twenty-six  consecutive  autopsies  at  the  New  York  Infant  Asy- 
lum malformations  of  the  kidney  or  ureters  were  met  with  in  seventeen 
oases.  This  does  not  represent  the  actual  frequency  with  which  they 
occur,  for  in  about  half  tliat  nuniher  of  autopsies  in  two  other  institutions 
only  a  single  example  was  seen.  Adding  to  the  cases  mentioneil  two 
others  seen  elsewhere,  there  are  twenty  cases  of  renal  malformation  of 
which  I  have  notes,  classed  as  follows : 

Fusion  of  the  kidneys,  or  horseshoe  kidney 4  cases. 

SnpcrDuraeniry  ureters 4     ** 

Hfilrtmephrosis  (aloue) 8     '* 

Cystic  tlegcneration  of  the  kidney  (alone) %     " 

Hydronephrosis  and  cystio  kidney \  case. 

Single  kidney , 1     " 

In  all  malformations  the  left  kidney  is  much  more  frequently  affected 
than  the  right,  the  proportion  being  nearly  two  to  one.  Malformations 
are  more  often  seen  in  males  tlian  in  females. 
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Fntion  of  the  Kidneyi, — In  one  case,  in  a  child  who  <lied  of  pneumonia 
at  the  age  of  three  yeare,  the  kidneys  were  fused  into  one  irregular  ovoid 
masa,  lying  upon  the  lumbar  vcrtebrm ;  in  another  case  the  mass  lay  upon 
the  promontory  of  the  sacrum  ;  in  both  there  were  two  renal  arteries  and 
two  ureters.  In  the  two  other  cases  the  organs  were  united  at  their  lower  ex- 
tremities, and  in  both  of  these  there  wore  two  ureters  passing  in  front  of  the 
kidney.  In  one  there  was  also  hydronephrosis  and  chronic  diffuse  nephritis. 
The  children  died  at  the  ages  of  four  and  five  months  respectively. 

Cystic  Degeneration  of  the  Kidneys. — In  two  of  these  three  cases  the 
right  kidney  wag  affected,  and  in  one  the  left.  The  ages  at  which  the  chil- 
dren died  were  from  seven  to  ten  months.  No  renal  symptoms  were  prea- 
ent.  In  ail  the  cases  the  cystie  kidney  wag  very  small,  about  an  inch  and 
a  half  in  length  and  one  inch  in  width.  The  organ  was  entirely  made  up 
of  smaller  and  larger  cysts  containing  a  clear  fluid,  held  together  by  loose 
connective  tissue.  The  ureter  was  small  and  rarely  pervious  throughout. 
In  one  case  there  was  hydronephrosis  of  the  opposite  side;  in  the  others 
the  opposite  kidney  was  considerably  enlarged,  being  about  one  half  larger 
than  normal.  In  addition  to  these  small  cystic  kidneys  there  has  been 
described  a  cystic  degeneration  in  which  very  large  cysts  have  formed  even 
in  uterOy  sometimes  filling  the  abdominal  cavity  of  the  child  and  seriously 
interfering  with  delivery. 

Single  Kidney,  the  other  being  rndimentary  or  absent. — l.)f  this  I  have 
Been  but  one  example,  which  wiui  found  iu  iv  young  man  twenty-two  yetirs 
of  age,  who  died  of  typhus  fever  in  Bellevue  Hospital.  The  right  kidney 
weighed  seven  and  a  half  otinces;  the  left  was  represented  by  a  nodular 
mass  about  the  size  of  an  ovary,  showing  no  trace  of  renal  tissue.  The 
ureter  was  pervious  to  within  four  inches  of  the  kidney ;  the  suprarenal 
capsule  was  normal.  Macdonald  has  reported  a  case  in  which  there  was 
no  trace  whatever  of  the  right  kidney  ;  the  left  was  greatly  enlarged,  and 
weighed  nine  ounces.  There  were  two  suprarenal  capsules  but  only  one 
ureter.  Schaeffer  has  reported  absence  of  both  kidneys  in  a  seven-months' 
fcBtua,  aasooiated  with  many  other  malformations. 

Hydronephrosifc — Of  the  ten  cases  of  which  I  have  notes,  this  existed 
as  the  principal  deformity  in  eight  In  two  cases  it  was  associated  respec- 
tively with  cystic  degeneration  of  the  opposite  kidney  and  horseshoe  kid- 
ney. In  seven  cases  only  the  left  sido  was  affected;  in  three  there  was 
double  hydronephrosis.  Seven  patients  were  males  and  three  females. 
Six  died  before  they  were  six  months  old,  and  only  two  lived  to  be  two 
years  old.  This  condition  is  undoubtedly  the  result  of  some  obstruction 
to  the  outflow  of  urino  in  the  ureter,  bladder,  urethra,  or  prepuce,  but  in 
only  three  of  my  cjasea  could  there  be  found  an  obstruction  sufficient  to 
explain  the  deformity.  In  two  there  was  marked  hypertrophy  of  the 
bladder.  In  no  case  was  a  calculus  found  as  the  cause  of  the  obstruction. 
In  most  of  the  cases  the  ureter  was  dilated  to  a  diameter  of  from  one 
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is  sufficient  water  to  dissolve  it,  so  that  the  crj'stals  are  deposited  in  the 
tubes.  Uric-acid  infarctions  are  found  chiefly  in  children  dying  before 
the  end  of  the  eecond  week,  although  it  is  not  uncommon  to  see  them  aa 
late  as  the  third  or  fourth  or  even  the  sixth  month.  In  most  of  the 
cases,  as  the  urinary  secretion  becomes  more  abundant,,  the  deposits  are 
washed  out  in  the  urine  and  appear  as  brownish  red  or  pink  stains  upon 
the  napkins.  Infarctions  may  give  rise  to  a  slight  inflamination  of  the 
renal  tubules,  but  very  rarely  to  any  serious  lesion;  sometimes  they  re- 
main as  deposits  in  the  calices  or  the  pelvis  of  the  kidney  or  in  the 
bladder,  forming  the  nucleus  of  a  calculus.  The  symptoms  to  which 
they  give  rise  are  mainly  scanty  urination  during  the  first  week  of  life, 
and  occasionally  anuria  for  the  first  day  or  two.  Sometimes  there  is 
evidence  of  severe  pain;  priapism  may  be  present,  and  there  is  the  stain 
upon  the  napkin  already  referred  to.  The  treatment  is  to  give  water 
freely  and  some  alkaline  diuretic  such  as  citrate  of  potash.  One  grain 
should  be  given  every  two  hours  until  the  secretion  is  fully  established; 
this  in  most  cases  will  be  within  twenty-four  hours. 

ACUTE  CONQESTION  OF  THE  KIDNEY. 

In  acute  congestion  of  the  kidney  all  its  blood-vessels  contain  much 
more  blood  than  normal,  and  from  them  there  may  be  an  escape  of  serum 
and  even  of  the  red  blood-cells  by  diapedesis.  This  congestion  may 
result  from  traumatism,  the  ingestion  of  certain  poisons,  from  any  of 
the  infectious  diseases,  or  from  cold. 

The  urine  is  usually  scanty,  of  high  specific  gravity,  and  contains 
albumin  and  red  blood-cells,  sometimes  blood  casts.  This  may  be  only  a 
temporary  condition  passing  off  in  a  few  days  without  further  symptoms, 
or  it  may  exist  as  the  first  stage  of  acute  nephritis.  It  is  most  serious 
when  it  occurs  in  kidneys  already  the  seat  of  serious  disease.  There  are 
sometimes  no  symptoms  except  those  of  the  urine;  or  there  may  be 
headache,  pain  in  the  back,  and  some  general  indisposition. 

The  treatment  consists  in  free  catharsis,  the  use  of  hot  vapour 
baths,  and  counter-irritation  over  the  kidneys  by  means  of  hoi  poultices 
or  dry  cups. 

CnRONIC  CONGESTION   OF  THE   KIDNEY. 

This  results  from  interference  with  the  return  circulation  of  the 
kidney,  and  mii>'  be  caused  by  congenital  malformation  or  valvular  dis- 
ease of  the  heart,  chronic  broncho-pneumonia  or  chronic  pleurisy;  also 
by  the  pressure  of  any  abdominal  tumour  upon  the  inferior  vena  cava 
or  the  renal  veins. 

The  kidneys  are  generally  enlarged,  firmer  than  normal,  and  dark- 
coloured.  All  the  capillary  vessels  are  swollen  and  distended  with  blood, 
and  their  walla  are  thickened.    In  addition  to  the  symptoins  of  the  pri- 
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fourth  to  one  half  of  an  inch,  and  in  two  it  was  so  large  as  to  be  easily 
miBtaken  for  the  small  intestine.  Usually  the  ureters  appeared  much 
elongated  and  sacculated;  the  pelvis  of  the  kidney  was  dilated  to  the 
capacity  of  half  an  ounce  or  more,  the  calices  forming  pockets  about  half 
an  inch  in  diameter.  Less  frequently  the  greater  part  of  the  kidney  was 
destroyed,  leaving  only  a 'series  of  communicating  pockets  surrcunded 
by  a  thin  cortex  of  renal  tissue  from  one  fourth  to  one  eighth  of  an 
inch  in  thickness.  In  five  cases  there  was  chronic  diffuse  nephritis  of 
the  affected  side,  and  sometimes  both  kidneys  were  involved,  even  though 
the  hydronephrosis  was  unilateral.  The  nephritis  was  usually  of  a  very 
advanced  type.  In  two  cases,  typical  exani[)lee  of  the  atrophic  form  (con- 
tracted kidney)  were  seen,  one  of  these  children  dying  at  the  age  of  one 
month.*    The  organs  are  shown  in  Fig.  118. 

Urinary  symptoms  were  noted  in  but  one  case,  and  in  that  they  were 
due  to  pyelo-nophritis  dependent  upon  the  presence  of  calculi  in  the  kidney 
not  the  seat  of  hydronephrosis.  In  no  other  case  was  the  malformation  sus- 
pected during  life.  Four  patients  died  of  marasmus,  two  of  acute  broncho- 
pneumonia, and  one  of  ilco-oolitis.  lu  only  one  was  there  any  malforma- 
tion outside  the  urinary  tract,  this  being  a  case  of  congenital  heart  disease. 

Doul)lo  jivdrrmephrosis  is  generally  a-swciatctl  with,  or  results  in,  Huch 
changes  in  tin*  kidm^ys  that  the  patients  die  during  infancy.  It  may 
give  rise  to  one  or  more  tumours,  which  sometimes  attain  a  large  size. 
Changes  in  the  urine  may  not  be  present  until  the  disease  is  very  far 
advanced.  There  may  lie  the  general  and  hx'al  symptoms  of  chronic 
diffuse  nephritis,  or,  when  infection  of  the  genital  tract  occurs,  there  are 
added  the  symptoms  of  pyelitis.  In  the  great  majority  of  cases  the  con- 
dition is  unrecognised,  the  patient  dying  of  some  disease  not  perhaps  in 
itself  fatal,  but  rendered  j^o  by  the  oondition  of  the  kidneys. 

If  hydronephrosis  is  unilateral  there  may  be  no  symptoms  until  the 


*  This  was  in  every  way  a  remarkable  cAse.  The  child  <!iwl  apparently  of  mars** 
mus.  There  vas  double  hydronephrosis,  the  ureters  being  throe  fourths  of  an  inch  in 
diameter.  The  right  kidney  was  nodnlar  upon  the  surface,  and  had  a  very  adherent 
capsule.  Just  beneath  the  capsule  there  wt^re  small  cysts  containing  pus.  The  left 
kidney  was  the  seat  of  hydronephrosis,  only  its  cortex  remaining,  this  being  about  one 
aiith  of  an  inch  in  thickness.  Microsoopical  examination  showed  great  thickening  of 
the  capsule  of  the  right  kidney,  and  several  small  abscceses  situated  in  the  cortex 
just  beneath  the  capsule.  The  rest  of  the  kidney  was  coQTert«d  into  a  mass  of  deu»« 
flbroufi  tissue  in  which  were  scattered  many  uriniferous  tubules,  the  epithelium  of 
which  was  clear,  nucleated,  and  of  the  embryonic  type.  The  left  kidney  was  the  eeat 
of  chronic  diffuse  nephritis  of  the  atrophic  variety,  with  well-marked  changes  in  the 
medullary  |H>rtionH.  The  cortex  showed  much  exudation  and  less  atrophy,  being  nearly 
normal  in  thickness.  The  small  size  of  the  organ  was  duo  chiefly  to  atrophy  of  the 
pyramids.  The  walls  uf  the  bladder  were  greatly  hypertrophied,  being  iu  places  one 
fourth  of  an  inch  thfck.    The  urethra  and  prepuce  were  normal 
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dilatation  of  the  pelvis  of  the  kidney  haa  reached  a  snfftcient  size  to  form 
an  alxloniinul  tumour.  In  most  of  the*  casuH  in  cliildren  tliiu  cunditiou 
has  heen  noted  between  the  third  ami  the  eleventh  years.  This  tumour 
may  be  situnted  in  the  himbur  region,  or  it  may  fill  the  abdomen.  It  ii 
cystic,  and  may  be  confounded  with  a  dermoid  cyst  of  the  ovary.    On 


Vi*.  118.— Conguuiul  b;droQephrtMU,dLUled  urethra,  and  h/pvruoplj'teil  lil«dder.    (Fromftchlld 

cue  nwiiith  old.) 

aspiration  a  fluid  is  withdrawn  which  may  be  clear,  or  of  a  brownish 
colour,  and  recognised  as  urine  by  the  fact  that  it  contains  urates  and 
urea.  After  aspiration  the  urine  passed  per  urethram  may  be  bloody. 
Aspiration  affords  only  temporary  relief,  as  the  tumour  quickly  refills.  If 
an  incision  is  made  and  the  kidney  drained,  a  cure  may  result  with  the 
formation  of  a  fistula.  This  may  continue  indefinitely,  or  infection  of 
the  fistulous  tract  may  occur  and  suppurative  nephritis  be  set  up,  which 
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speedily  cnrries  olT  the  patient.  A  Letter  operation  is  nephrectomy, 
which  niny  result  in  a  permanent  cure  if  the  opposite  kidney  is  liealthy, 
which  is  usually  the  case  if  the  child  is  over  three  years  of  age  for  the 
reason  ahove  Btuted,  viz.,  that  u  child  with  malformation  of  both  kidneys 
usually  dies  in  inftincy. 

Supernamerary  Ureters. — These  were  noted  in  four  cafles,  more  fre- 
quently on  the  left  side.  The  usual  deformity  was  for  two  ureters  to  be 
giv<'ii  oir,  one  from  the  upper  and  one  frtiin  tlie  lower  part  of  the  kidney, 
each  ureter  having  a  separate  pelvis.  The  ureters  either  joined  juBt 
above  the  bladder,  or  onteix^d  this  organ  by  separate  openings.  This 
condition  is  of  no  practical  importuuce,  and  was  not  found  associated 
with  other  renal  changes. 

MalpOBition  of  the  Sidney. — This  was  noted  in  my  series  of  autopsies 
only  oiur,  in  the  ease  of  fusion  of  the  kidneys  already  mentioned.  Of 
21  cases  colltu-ted  by  Roberts,  the  displacement  was  always  of  one  kidney 
only;  the  left  being  displaced  15  times,  the  right  6  times.  Northrup 
has  reportetl  two  cases,  both  disphufcnicnts  of  the  left  kidney;  in  one, 
the  organ  lay  in  the  hollow  of  the  sacrum;  in  the  other,  in  the  median 
line,  partly  above  and  partly  below  the  promontory  of  the  sacrum.  Mal- 
positions of  the  kidney  are  compatible  with  perfect  health  and  develop- 
ment.    In  must  of  the  cases  there  is  no  other  deformity  present. 

Uovftble  Kidney. — Tliis  is  a  very  rare  condition  in  early  life.  Comby 
(Paris)  has  collected  18  eawes,  of  which  16  were  in  girls  and  2  in  boys. 
Movable  kidney  was  recognised  before  the  tenth  year  in  8  cases,  and  in 
2  of  these  before  the  fourth  month.  It  has  been  ascribed  to  too  long  a 
pedicle,  whieli  may  be  congenital;  also  to  pressure  from  abdominal 
tumours,  and  to  injury.  The  most  important  symptoms  are  paroxj'smal 
pain  which  may  follow  exertion,  and  a  movable  tumour.  A  twist  in  the 
ureter  may  produce  hydronephrosis. 


tmiC-ACID   INFARCTIONS. 

These  consist  in  a  deposit  in  the  straight  tubes  of  the  kidneys  of  uric 
acid  or  of  amorphous  or  crystalline  urates;  usually  both  kidneys  are  af- 
fected, and  all  the  pyramids  of  each  kidney.  The  infarctions  appear  to 
the  naked  eye  as  fine,  brownish,  fan-shaped  stria?.  Associated  with  them 
there  may  be  granular  deposits  of  uric-acid  salts  in  the  pelvis  of  the  kid- 
ney, and  sometimes  evidences  of  catarrhal  inflammation  of  the  pelvlSy 
including  even  the  presence  of  blood.  This  condition  probably  occurs, 
to  some  degree  at  least,  in  nearly  all  infants  during  the  first  ten  days 
of  life.  It  was  formerly  supposed  that  the  discovery  of  these  appear- 
ances was  proof  that  an  infant  had  breathed,  and  a  certain  medico-legal 
importance  was  therefore  attached  to  them.  This  is  now  known  not  to 
be  the  case,  as  they  are  sometimes  found  in  still-bom  infante. 

The  cause  of  this  condition  is  the  excretion  of  uric  acid  before  there 
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Ib  sufficient  water  to  dissolve  it,  so  that  the  crystals  arc  deposited  in  the 
tubes.  Uric-acid  infarctions  are  found  chiefly  in  children  dying  before 
the  end  of  the  second  week,  although  it  is  not  uncommon  to  see  them  &s 
late  as  tlic  third  or  fourth  or  even  the  sixth  month.  In  most  of  the 
cases,  as  the  urinary  secretion  becomes  more  abundant,  the  deposits  are 
washed  out  in  the  urine  and  appear  as  brownish  red  or  pink  stains  upon 
the  napkins.  Infarctions  may  give  rise  to  a  slight  inflamination  of  the 
renal  tubules,  but  very  rarely  to  any  serious  lesion;  sometimes  they  re- 
main as  deposits  in  the  calices  or  the  pelvis  of  the  kidney  or  in  the 
bladder,  forming  the  nucleus  of  a  calculus.  The  symptoms  to  which 
they  give  rise  arc  mainly  scanty  urination  during  the  first  week  of  life, 
and  occasionally  anuria  for  the  first  day  or  two.  Sometimes  there  is 
evidence  of  severe  pain;  priapism  may  be  present,  and  there  is  the  stain 
upon  the  iiapkia  already  referred  tn.  The  trentnient  is  to  g^ve  water 
freely  and  some  alkaline  diuretic  such  as  citrate  of  potash.  One  grain 
should  be  given  every  two  hours  until  the  secretion  is  fully  established; 
this  in  most  cases  will  be  within  twenty-four  hours. 


ACUTE  CONGESTION  OP  THE  KIDNEY. 

In  acute  congestion  of  the  kidney  all  its  blood-vessels  contain  much 
more  blood  than  normal,  and  from  them  there  may  be  an  escape  of  serum 
and  oven  of  the  rod  blood-cells  by  diapedesis.  This  congestion  may 
result  from  traumatism,  the  ingestion  of  certain  poisons,  from  any  of 
the  infectious  diseases,  or  from  cold. 

The  urine  is  usually  scanty,  of  high  specific  gravity,  and  contains 
albumin  and  red  blood-celle,  sometimes  blood  casts.  This  may  be  only  a 
temporary  condition  passing  off  in  a  few  days  without  further  symptoms, 
OT  it  may  exist  as  the  first  stage  of  acute  nephritis.  It  is  most  serious 
when  it  occurs  in  kidneys  already  the  seat  of  serious  disease.  There  are 
sometimes  no  symptoms  except  those  of  the  urine;  or  there  may  be 
headache,  pain  in  the  hack,  and  some  general  indisposition. 

The  treatment  consists  in  free  catharsis,  the  use  of  hot  vapour 
baths,  and  counter-irritation  over  the  kidneys  by  means  of  hot  poultices 
or  dry  cups. 

CHHONIC  CONGESTION  OF  THE   KIDNEY. 

This  results  from  interference  with  the  return  circulation  of  the 
kidney,  and  may  be  caused  by  congenital  malformation  or  valvular  dis- 
ease of  the  heart,  chronic  broncho-pneumonia  or  chronic  pleurisy;  also 
by  the  pressure  of  any  abdominal  tumour  upon  the  inferior  vena  cava 
or  the  renal  veins. 

The  kidneys  are  generally  enlarged,  firmer  than  normal,  and  dark- 
coloured.  All  the  capillary  vessels  arc  swollen  and  distended  with  blood, 
and  their  walls  are  thickened.    In  addition  to  the  symptoms  of  the  pri- 
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mary  disease,  the  amount  of  urine  passed  is  usually  scanty  and  of  high 
specific  gravity.  Albumin  and  casts  are  generally  present,  but  are  not 
constant.  The  treatment  should  be  directed  toward  the  primary  con- 
dition, and,  in  addition,  an  effort  should  be  made  to  increase  the  urine 
by  alkaline  diuretics,  caffein,  digitalis,  and  the  sweet  spirits  of  nitre. 

ACUTE  DEGENERATION  OF  TUE  KIDNEYS. 

In  the  succeeding  pages  devoted  to  the  kidney  I  have  followed  in 
the  main  Pruddcn's  classification. 

In  acute  degeneration  of  the  kidney  the  principal  or  only  change  is 
in  the  epithelium  of  the  tubules.  It  is  exceedingly  common  both  in  in- 
fancy and  in  nhildlmod,  being  found  to  a  greater  or  Ichs  degree  in  all 
autopsies  upon  patients  dying  of  acute  infectious  diseases,  but  it  is  most 
marked  in  cases  of  scarlet  fever,  diphtheria,  and  acute  pleuro-pneumo- 
nia.  It  may  be  found  in  any  disease  churucterized  by  prolonged  high 
temperature;  and  it  is  the  explanation  of  the  cases  of  so-called  febrile 
albuminuria.  Tlio  cau.«e  is  in  all  probability  direct  irritation  of  the 
epittiehum  of  the  tubules  by  the  toxins  eliminated  by  the  kidneys.  It 
may  also  be  induced  by  irritating  drugs,  such  as  cantharides  or  turpen- 
tine. By  some  writers  these  cases  have  been  classed  as  examples  of 
acute  nephritis  i  hence  the  great  discrepancy  which  exists  in  statements 
made  as  to  the  frequency  of  nephritis  in  the  different  infectious  dist 

The  kidneys  are  usually  slightly  enlarged,  softer,  and  paler  thaa] 
normal.  On  section  the  cortex  may  be  somewhat  thickened,  and  the 
straight  tubules  marked  by  yellowish-gray  lines.  It  is  the  appearance 
commonly  spoken  of  as  cloudy  swelling.  The  kidneys  are  seldom  much 
congested.  The  microscope  shows  a  granular  degeneration  and  death  of 
the  epithelium  of  the  tubules,  and  when  severe  this  may  be  accompanied 
by  congestion  and  the  exudation  of  serum. 

Acute  degeneration  of  the  kidneys  gives  rise  to  no  symptoms  in  addi- 
tion to  those  of  the  original  disease,  except  the  appearance  of  a  moderate 
amount  of  albumin  in  the  urine,  with  a  few  hyaline,  epithelial,  or  gran- 
ular casts.  It  can  not  be  said  that  such  a  condition  adds  much  to  the 
danger  from  the  original  disease.  In  cases  that  recover,  the  condition  of 
the  kidney  entirely  clears  up.  The  development  of  the  symptoms  of 
degeneration  of  the  kidneys  in  infectious  diseases  calls  for  no  special 
treatment  beyond  a  continuance  of  the  fluid  diet. 


ACUTE  DIFFUSE  NEPHRITIS. 

Synonyms:  Acute  interstitial  nophritis.  arnt©  exudative  nephritis, 
glomerulo-npphrilis,  acute  Brighl's  disease. 

Etiology. — This  variety  of  nephritis  occurs  apparently  as  a  primary 
disease  both  in  infants  and  in  older  children.  Most  such  cases  are  un- 
doubtedly of  infections  origin,  although  the  point  of  entrance  of  the 
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infection  may  bt*  Oiflit^nlt  or  iinpOKsible  to  determine.  Acute  diffuse 
nephritis  is  very  frequeutly  secondary  to  the  acute  infectious  diseases, 
especially  to  scarlet  fever  and  diphtheria.  It  occasioually  follows 
measles,  varicella,  empyema,  typluiid  fever,  uciitc  diarrha^ul  diseases, 
pneumonia,  meningitis,  intluenzu,  and  malaria.  It  is  the  characteristic 
variety  of  secondary  nephritis  occurring  in  severe  septic  conditions.  The 
exciting  cause  of  the  inflanimaiitm  is  in  nnnie  cases  the  irrilatiun  from 
toxins;  hut  usually  there  is  in  addition  the  entrance  of  pathogenic  or- 
ganisms carried  by  the  circulation.  Thus  in  post-scarJatinal  nephritis, 
of  which  the  one  under  consideration  is  the  characteristic  form,  the 
cause  is  now  generally  admitted  to  be  the  toxins  of  the  primary  disease, 
to  which  in  many  cases  is  added  infection  by  the  streptococcus.  While 
nephritis  is  more  frequent  after  severe  attacks  of  scarlet  fever,  it  may 
occur  after  those  which  are  very  mild,  even  when  patients  have  been  kept 
in  bed  throughout  the  disease.  I  have  seen  two  cases  of  acute  nephritis 
in  infants,  the  apparent  cause  of  which  waB  (he  irritation  of  a  highly 
concentrated  urine.  This  was  the  result  of  the  infants  taking  for  a  long 
time  very  little  food,  and  almost  no  water.  The  frequency  of  nephritis 
as  a  sequel  of  scarlet  fever  varies  much  in  different  epidemics;  the  average 
is  from  six  to  ten  per  cent. 

Lesions. — In  severe  cases  the  kidneys  are  usually  enlarged*  soft,  and 
(edematous.  The  capsule  is  non-adherent.  The  cortex  is  thickened, 
either  reddened  or  pale;  frequently  it  is  mottled  with  red,  owing  to  the 
presence  of  small  haemorrhages.  There  may  be  congestion  of  the  entire 
organ;  or  the  pyramids  may  seem  unusually  red  by  contrast  with  the 
pale  and  tliickened  cortex. 

All  the  structures  of  the  kidney — glomeruli,  tubular  epithelium,  and 
interstitial  tissue — are  involved  in  the  inflammatory  process.  The  cells 
covcrinjjj  the  glomerular  tufls  of  capillaries  are  swollen  and  [iroliferated. 
They  have  frequently  undergone  fatty  degeneration  and  separated.  The 
epithelial  cells  lining  Bowman's  capsule  may  undergo  the  same  changes, 
but  usually  to  a  lesser  degree.  The  space  between  the  capsule  and  the 
tuft  may  contain  exfoliated  epithelium  in  considerable  quantity,  also 
cell-detritus,  albuminous  (granular)  exudate,  leucocytes,  and  red  blood- 
cells.  The  tulralar  epithelium  undergoes  albuminous  and  fatty  degen- 
eration and  may  desqiuiniatc.  Thus  the  tubules  may  contain  epithelial 
fragments,  serum»  red  blood-cells  and  leucocytes,  and  some  form  of  casts. 
The  interstitial  connective  tissue  is  infiltrated  with  serous  or  fibri- 
nous exudate  and  in  places  with  small  round  cells.  In  cases  of  longer 
duration  a  general  increase  of  the  connective  tissue  may  take  place, 
which  is  permanent. 

Wben  the  glomerular  changes  are  especially  marked,  as  in  acute 
nephritis  following  scarlet  fever,  the  process  is  often  spoken  of  as 
giomerulo-ncphriiis.    If  the  degeneration  of  the  tubular  epithelium  is 
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extreme,  as  in  severe  cases  of  dii>hlheria  dying  shortly  after  the  onset, 
the  nephritis  may  be  descrilx?d  as  the  parenchymatous  or  degenerative 
type.  In  the  k(tmorrhagic  form  there  are  htemorrhages  into  the  tubules, 
glomeruli,  or  interstitial  tissue.  In  infants  and  young  children  the 
exudative  type  of  acute  diffuse  nephritis  is  especially  frequent.  In 
this  there  is  an  exudative  inflammation  with  large  accumulations  of 
leucocytes,  scrum,  and  red  blood-cells  in  the  glomeruli  and  tubules,  the 
parcnchynui  and  interstitial  tissue  sometimes  being  markedly  and  some- 
times hut  slightly  changed.  Should  the  interstitial  tissue  suffer  early  and 
severely,  the  nephritis  becomes  of  tlie  productive  or  interstitial  type. 
This  form  is  most  frequently  seen  with  severe,  protracted  cases  of  scarlet 
fever  and  diphtheria,*  especially  in  older  children.  It  sometimes  occurs 
as  an  apparently  independent  process. 

Symptoms. — I,  Primary  form  in  infants, — These  cases  are  not  com- 
mon, and  the  symptoms  are  so  obscure  that  they  are  usually  overlooked. 
In  1887  f  Ipublished  five  cases  of  my  own,  nnd  collected  from  literature 
fourteen  other  examples  of  nephritis,  apparently  primary,  in  children 
under  two  years  of  age.  Since  that  time  five  additional  cases  have  come 
under  my  observation.  The  inflammation  in  most  of  them  was  of  the 
exudative  type. 

In  the  exudative  type  the  onset  in  nearly  every  instance  was  abrupt, 
usually  with  high  fever  and  vomiting,  the  tcmpcrnture  being  in  several 
cases  over  104°  F.  Dropsy  was  very  exccpttonal,  being  noted  in  but  six 
cases;  in  most  of  these  it  was  slight,  and  seen  only  toward  the  close  of 
the  disease.  Fever  was  present  in  all  cases.  In  those  observed  by  my- 
self it  was  high  and  irregular  in  type,  ranging  from  101°  to  105*  F.  The 
duration  of  the  disease  was  from  eight  days  to  four  weeks,  the  average 
being  about  two  and  a  half  weeks.  Vomiting  and  diarrhoia  were  noted 
in  half  the  cases,  but  were  rarely  prominent,  and  marked  either  the  onset 
of  the  attack,  or  were  traceable  to  indigestion  accompanying  the  fever; 
very  rarely  did  they  exist  as  symptoms  of  uremia.  Aniemia  was  a 
prominent  symptom  in  nearly  every  case,  and  it  was  this  which  enabled 
me  in  several  instances  to  make  a  correct  diagnosis.  Nervous  symp- 
toms were  usually  prominent  In  several  patients  there  was  dyspnoea 
without  pulmonary  disease,  partly  due,  no  doubt,  to  the  ana?mia.  In 
nearly  all  cases  there  was  marked  restlessness  or  muscular  twitchings- 
nnd  in  three  there  were  convulsions.  Dulness  and  apathy  were  present 
in  the  majority  of  the  fatal  cases,  but  deep  coma  was  never  seen.  Sev- 
eral patients  presented  the  typical  symptoms  of  the  typhoid  condition. 
The  urine  was  rarely  scanty  until  near  the  close  of  the  disease,  and 
sometimes  not  even  then.    Suppression  of  urine  occurred  in  but  a  few 

*  Councilman.  Mallory,  and  Pearce,  Diphtheria:  A  Study  of  the  Bacteriology  and 
Pithology  of  Two  Hundred  and  Twenty  Fatnl  Cases.  1001. 
f  Archires  of  Peediatrics,  vol  iv,  pp.  1»  103 ;  azid  ix,  p.  203, 
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cases.  Albumin  was  frequuutly  absent  eurly  in  the  attack,  but  was  in- 
variably present  at  a  late  period,  although  rarely  in  large  amount.  Casts 
were  found  in  all  cases  that  were  carefully  examijied  microscopically. 
They  were  not  usually  numerous,  and  were  chiefly  of  the  hyaline,  granu- 
lar, and  epithelial  varieties.  No  blood  casts  wore  seen.  There  were 
usually  many  pus  cells  and  renal  epithelial  cells,  together  with  red 
blood-cells  in  moderate  numbers. 

Of  the  twenty-four  cases,  sixteen  died  and  eight  recovered.  Of  my 
own  ten  cases,  nine  were  fatal,  the  diagnosis  being  confirmed  by  autopsy 
in  every  case  but  two.  Whether  these  figures  represent  the  actual  mor- 
tality of  the  disease  it  is-ditlicult  to  say.  No  doubt  there  are  many  mild 
cases  which  are  unrecognised.  The  severe  ones,  however,  are  quite  uni- 
formly fatalj  chielly  on  account  of  the  tender  age  of  the  patients. 

2.  Primary  form  in  older  children, — This  also  is  a  rare  form  of  renal 
disease.  As  compared  with  the  same  condition  in  infants,  the  onset  is 
usually  less  abrupt,  the  febrile  symptoms  are  less  marked,  and  the  ter- 
mination is  less  frequently  fatal.  Dropsy  is  rarely  marked,  and  often 
there  is  none  at  all.  The  urine  is  only  slightly  diminished  in  quantity; 
the  amount  of  albumin  is  small ;  casts  are  not  numerous,  and  usually 
hyaline,  epithelial,  or  granular;  very  rarely  is  there  mucli  hlood  present. 
Urieniia  is  infrequent,  and  the  prognosis  is  better  than  in  infancy. 

The  interstitial  type  may  begin  abruptly  with  febrile  symptoms, 
dropjiy,  headache,  lumbar  pains,  scanty  urine*  and  often  with  vomiting; 
or  it  may  come  on  somewhat  insidiously  with  few  constitutional  symp- 
toms, but  witli  dmpsy  and  changes  in  the  urine. 

3.  Secondarij  form. — The  secondary  nephritis  of  acute  infectious  dis- 
eases usually  occurs  at  the  height  of  the  febrile  process,  and  its  severity 
ia  generally  proportionate  lo  the  intensity  of  the  infection.  The  general 
symptoms  of  nephritis  are  often  not  markc»d,  and  dropsy  is  rare;  so 
that  unless  the  urine  is  examined  the  condition  may  l>e  overlooked.  The 
urinary  changes  are  essentially  the  same  as  those  already  mentioned  in 
the  primary  cases.  Suppression  of  urine  and  the  development  of  the 
symptoms  of  acute  untmia  are  infre<iuent.  While  nephritis  adds  con- 
siderably to  the  danger  from  the  primary  diseai^e,  it  is  seldom  itself  the 
cause  of  death,  although  this  is  sometimes  the  case  in  scarlet  fever  or 
diphtheria. 

The  characteristic  type  of  nephritis  which  follows  scarlet  fever  most 
frequently  develops  during  the  third  or  fourth  week  of  the  disease.  The 
onset  may  Ik*  gradual,  dropsy  being  first  noticed.  Or  it  may  begin 
abruptly  withou*  dropsy,  but  with  hcutlache,  vomiting,  scanty  urine,  fever, 
and  even  convulsions.  The  temperature  generally  ranges  from  100°  to 
101.5"  F.,  but  in  very  severe  attacks  it  may  be  104°  or  105°  F.  \\Tiile 
dropsy  is  usually  present,  it  may  be  slight  or  aljsent  in  severe  and  even  in 
fatal  cases.    It  is  first  seen  in  the  face,  next  in  the  feet,  legs,  and  scrotum  j 
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there  may  be  general  anasarca,  with  dropsy  of  the  serous  cavities  of  the 
body,  the  pleura,  or  the  peritonseum,  rarely  the  pericardium.  As  the 
disease  progresses  there  is  always  a  very  marked  decree  of  ansemia. 

The  urine  is,  as  a  rule,  greatly  diminished  in  quantity,  and  may  be 
BUppressed.  Albumin  is  invariably  present,  and  usually  in  large  amount, 
often  enough  to  render  the  urine  solid  upon  boiling.  The  urine  is  of  a 
dark,  reddish  brown  or  smoky  colour,  owing  to  the  presence  of  red  blood- 
cella  or  hfiemoglobin.  The  total  amount  of  urea  eliminated  is  far 
below  the  norniiil.  The  ripecitic  gravity  may  be  low,  even  though  the 
quantity  is  very  small.  Casts  are  present  in  great  numbers,  chietly  hya- 
line, granular,  and  epithelial  casts  from  the  straight  tubes;  not  in- 
frequently there  are  blood  casts.  Occasionally  twisted  or  cork-screw 
casts  are  seen.  Red  blood-cells  are  present  in  great  numhera;  also  many 
leucocytes,  and  always  a  large  amount  of  renal  epithelium. 

The  duration  of  the  active  symptoms  in  eases  terminating  in  recovery 
is  from  one  to  three  weeks.  The  temperature  and  drop.-sy  gradually  sub- 
side. Improvement  in  the  urine  is  shown  by  an  increase  in  quantity,  by 
increased  elinunation  of  urea,  and  by  a  diminution  in  the  amount  of 
blood,  albumin,  and  the  number  of  casts.  A  few  casts  may  persist  for 
several  weeks,  and  a  smalt  amount  of  albumin  for  two  or  three  months. 

In  the  graver  cases,  where  the  onset  is  accompanied  by  high  temper- 
ature, pain  in  the  back  and  Iftin.H,  and  a  rapid,  full  pulse  of  high  tension, 
the  urine  ii*  ver}'  scanty  and  is  often  suppressed.  Then  follow  the  symp- 
toms of  uncmia.  In  children  this  is  usually  manifested  by  vomiting, 
great  restle.'isnesB  or  apathy,  and  often  by  diarrhoea.  Less  frequently 
there  is  headache,  dimness  of  vision,  stupor  developing  into  coma,  or 
convulsions.  If  the  secretion  of  urine  is  re-established,  the  nervous 
symptoms  abate  and  the  patient  may  recover.  This  has  been  known  to 
occur  after  complete  suppression  has  lasted  thirty-six  hours.  Care 
should  be  taken  not  to  mistake  retention  for  suppression.  If  doubt 
exists,  percussion  of  the  bladder  and  the  use  of  the  catheter  will  quickly 
settle  the  question. 

There  are  several  complications  for  which  the  physician  must  con- 
stantly be  on  the  lookout  during  attacks  of  acute  nephritis;  the  most 
frequent  are  pneumonia,  pleurisy,  pericarditis,  and  endocarditis;  more 
rarely  there  may  be  meningitis  and  (edema  of  the  glottis.  It  is  from 
complications  or  acute  uncmia  that  death  usually  occurs. 

Prognosis. — This  is  to  be  considered  from  two  points  of  view:  first, 
the  danger  to  life  during  the  acute  stage  of  the  disease,  and,  secondly, 
the  danger  of  the  developmont  of  chronic  nephritis.  The  great  majority 
of  patients  su^^'ive  the  acute  stage,  and  not  infrequently  even  those  re- 
cover who  have  presented  grave  symptoms  of  unemic  poisoning.  The 
quantity  and  specific  gravity  of  the  urine,  and  the  number  and  variety  of 
the  casts,  are  a  much  better  guide  in  prognosis  than  the  amount  of  albu- 
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inin.  The  exittezkoe  of  severe  nervous  symptoms,  such  aa  stupor,  intense 
headachi!,  dimnesa  of  vision,  ami  persinteiii  voinitiiig,  add  mudi  to  the 
gravity  of  the  case,  as  does  also  tlie  presence  of  any  serious  complication. 
In  general  it  may  be  said  that  if  there  is  no  suppression  of  urine,  or  if 
there  are  no  symptoms  of  unBmia  and  no  complications,  recovery  is 
almost  certain  if  the  child  is  over  three  years  old ;  in  younger  children 
the  outlook  is  less  favourable.  The  general  opinion  prevails  that  acute 
diffuse  nephritis  in  childhood,  whether  it  is  primary  or  occurs  as  a  com- 
plication of  scarlet  fever,  is  rarely  followed  by  the  chronic  form  of  the 
disease;  and  such  was  the  view  I  formerly  held.  Larger  experience, 
however,  has  convinced  me  that  this  sequel  is  not  very  uncommon.  The 
interval  of  apparent  health  may  sometimes  cover  a  period  of  several 
years,  and  the  later  nephritis  may  be  attributed  to  other  causes;  but  all 
cases  of  scarlatinal  nephritis  should  l)e  carefully  watclicd  for  a  long  time, 
and  after  a  severe  attack  a  guarded  prognosis  should  always  be  given  as 
regards  the  ultimate  rosiilt,* 

Treatment. — Prophylaxis  is  important,  ami  relates  principally  to  the 
secondary  form  which  occurs  in  the  course  of  infectious  diseases,  espe- 
cially post-Hcarlatinal  nephritis;  hut  the  measures  here  outlined  apply 
equally  to  all  varieties.  The  inflammation  of  the  kidney  being  in  most 
of  these  eases  the  result  of  direct  irritatiun  hy  tlie  toxins  which  are  elim- 
inated by  them,  it  follows  that  elimination  through  the  skin  and  intes- 
tines should  be  increased,  and  that  the  urine  should  be  rendered  as  little 
irritating  as  possible  by  largely  increasing  its  quantity.  The  first  indi- 
cation is  met  by  frequent  sponging,  warm  hnths,  and  keeping  the  bowels 
freely  opened  by  saline  cathartics,  sufficient  being  given  to  produce  one  or 
two  loose  movements  daily.  To  meet  the  second  indication,  the  patient 
should  be  kept  upon  a  fluid  diet,  preferably  milk,  at  least  for  the  three 
weeks  of  the  disease,  and,  if  possible,  for  a  full  month.  At  the  same 
time  he  should  drink  very  freely  of  alkaline  mineral  waters,  or  of  plain 
water  to  which  a  small  dose  (two  or  three  grains)  of  some  alkaline  diu- 
retic like  the  citrate  of  potassium  has  been  added.  If  milk  is  not  well 
borne,  kumyss,  whey,  buttermilk,  or  junket  may  be  used,  or  thin  gruels 
mixed  with  milk.  When  the  first  trace  of  albumin  appears  in  the  urine 
this  plan  of  treatment  should  invariably  Ik?  followed.  In  addition  to 
these  measures,  after  an  attack  of  scarlet  fever  the  patient  should  be 
kept  in  bed  for  at  least  a  week  after  the  temperature  has  become  normal. 

I  *  The  foltowin^  vBste  tntkj  be  cited  as  an  Ulustntion  of  this  point :  A  girl  at  the  mgt 
of  seven  years  had  acarlet  fever,  followed  by  nephritis;  the  drop«y  having  lasted,  it 
was  reported,  for  three  months.  She  was  beIievo<l  to  have  reooverwl  perfectly,  and 
remained  in  apparent  health  until  she  was  Mxteen,  when,  as  a  supposed  result  of  a 
severe  chilling,  she  developed  dropsy  and  hU  the  symptoms  of  acute  nephritis.  From 
that  time,  although  fihe  lived  for  three  years,  and  was  ofti-n  for  months  at  a  time 
seemingly  in  the  best  of  healtli,  her  urine  was  never  free  from  casta  and  albumin,  and 
Bbe  finally  died  in  unemic  conrulsionf. 
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The  mild  cases  of  acute  nephritis  tend  to  spontaneous  recovery  under 
the  hygienic  and  dietetic  treatment  mentioned— i.  c.,  rest  iu  l>ed,  fluid 
diet,  the  drinking  of  large  quantities  of  water,  and  attention  to  the 
action  of  the  skin  and  bowels.  These  measures  should  be  continued  so, 
long  as  the  urine  contains  any  considerable  amount  of  albumin,  or  so* 
long  as  the  patient's  general  condition  will  permit.  Should  he  become 
ven'  anosmic,  or  lose  much  in  weight,  it  may  l>e  necessary  to  enlarge  the 
diet  by  the  addition  of  solid  food.  This  should  at  first  be  of  the  cap-- 
bohydrates  only,  usually  in  the  form  of  some  farinaceous  food.  An  in- 
crease in  the  diet  and  exercise  should  be  made  very  gradually,  and  the 
effect  upon  the  urinti  carefully  watched. 

The  severe  cases,  with  scanty  urine,  fever,  and  marked  dropsy,  require 
more  active  treatment.  Free  diaphoresis  should  be  maintained  by  the 
hot  pack  or  vapour  lath  (page  56).  Active  counter-irritation  should 
be  maintained  over  the  kidneys  by  dry  cups  followed  by  poultices,  or 
the  mustard  paste.  Two  or  three  loose  movements  Trom  the  bowels 
should  be  secured  by  the  administration  of  calomel,  or,  better,  by  Ro- 
chelle,  or  Epsom  salts.  Harm  is  sometimes  done  by  carrying  this  deple- 
tion too  far,  and  its  effect  upon  the  patient's  general  condition  must 
be  closely  watched.  If  suppresaion  of  urine  occurs  with  the  development 
of  uncmic  symptoms — delirium,  high  temperature,  flushed  face,  vomit- 
ing, and  a  pulse  of  high  tension — nitroglycerin  is  indicated;  a  child  of 
five  years  may  take  gr.  f^  every  hour  for  five  or  six  doses,  or  until  an 
effect  is  produced. 

In  addition  to  these  measures  rectal  injections  of  a  normal  salt  solu- 
tion should  be  given  high  in  the  colon,  at  a  temperature  of  from  104* 
to  108°  F.  At  least  a  pint  should  be  given  sevcml  times  a  da)',  to  be 
continued  until  a  free  flow  of  urine  is  established.  This  is  one  of  the 
mo^t  valuable  means  we  possess  of  increasing  elimination  by  the  kidneys- 
and  skin. 

The  nervous  symptoms  of  uraemia  are  best  relieved  by  chloral  or 
chloralamid,  which  should  be  given  per  rectum.  When  such  symptoms 
are  marked,  from  six  to  ten  grains  are  required  for  a  child  of  five  years,  to 
be  repeated  in  two  hours  if  no  improvement  is  seen.  Unemic  convulsions 
may  sometimes  be  averted  by  the  use  of  morphine  hypodermically.  In 
extreme  conditions  not  relieved  by  the  measures  mentioned,  venesection 
should  by  all  means  be  practised ;  from  three  to  six  ounces  of  blood  may 
be  drawn  from  a  child  of  five  years,  according  to  his  general  condition 
and  the  urgency  of  the  symptoms.  The  depressing  effect  may  largely  be 
overcome  by  immediately  following  this  with  an  intravenous  injection 
of  a  normal  salt  solution.  Twice  as  much  as  the  fluid  drawn  should  be 
introduced.  This  will  almost  invariably  give  at  least  temporar)-  relief, 
which  may  afford  time  for  the  operation  of  other  measures  such  as  ca- 
tharsis and  diaphoresis.    Pulmonary  oedema  is  no  contra-indication  to 
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bleeding;  the  best  of  all  guides  as  to  its  use  is  a  pulse  of  very  high 
teusion. 

One  should  always  be  on  the  lookout  for  complications,  especially 
dropsy  of  the  serous  cavitiesj  pericarditis  or  endocarditis,  and  oedema  of 
the  lungs.  Convalescence  is  nearly  always  slow,  and  a  patient  who  has 
goffered  from  nephritis  needs  careful  attention  for  a  long  time.  Amemia 
is  always  present,  and  iron  is  required.  The  diet  must  consist  largely  of 
fluids  for  several  months.  If  the  disease  tends  to  pass  into  a  subacute 
form,  the  child  should,  if  possible,  be  sent  to  a  warm  climate,  and  kept 
there  during  the  succeeding  winter,  and  every  means  taken  to  improve 
the  general  nutrition.  Flannels  should  be  worn  next  to  the  skin,  and 
special  precautions  taken  against  any  exposure  which  might  cause  an  ex- 
acerbation of  the  disease. 

CHRONIC  NEPHRITIS. 

Chronic  inilauinmtion  of  the  kidney  is  an  infrequent  condition  in 
childhood.  In  infancy  it  is  aluioHt  unknown,  except  in  connection  with 
congenital  hydronephrosis  or  other  malformations  of  the  kidney.  Two 
pathological  varieties  are  met  vrith:  (1)  Chronic  diffuse  nephritis  of 
the  {mrrnflivmutoua  or  degenerative  type.  (2)  Chronic  diffuse  nephri- 
tis of  the  iuterstitia!  ur  productive  type.  As  the  disease  progresses  the 
former  may  assume  the  characteristics  of  the  latter  variety. 

Etiology. — tlirnnio  nephritis  is  moat  frequently  seen  as  a  sequel  of 
the  acute  nephritis  of  scarlet  fever.  It  also  occurs  with  the  prolonged 
suppuration  of  chronic  bone  or  joint  disease,  where  it  may  he  chronic 
from  the  beginning.  The  only  other  important  causes  in  early  life  are 
hereditary  syphilis,  alcoholism,  chronic  tul>ercuIosi8,  and  valvular  dis- 
ease of  the  heart.  Nearly  all  the  cases  occur  in  children  over  five  years 
of  age. 

LesionB. — The  lesions  of  chronic  nephritis  in  childhood  do  not  differ 
essentially  from  those  seen  in  later  life.  In  the  chronic  parenchymatous 
type  the  kidneys  are  usually  enlarged,  the  surface  is  smooth  or  slightly 
Dodutar,  and  the  thickened  cortex  yellowish  white  on  section.  These  are 
often  called  "  large  wliite  kidneys."  On  the  other  hand,  the  kidneys  may 
be  nearly  normal  in  appearance,  or  smaller  and  with  a  thinner  cortex 
than  is  usual.  In  the  so-called  "  large  red  kidneys  "  the  cortex  is  red  or 
mottled  red  and  yellow,  owing  to  haemorrhages  into  the  tubules  or  inter- 
stitial tissue.  The  microsco})e  shows  that  the  renal  epithelium  is 
swollen,  granular,  fatty,  and  degenerated.  The  tubes  contain  leucocjrtes, 
red  cells,  cast  matter,  and  the  detritus  of  broken-down  epithelial  cells. 
In  some  places  they  are  dilated,  in  others  atrophied.  In  the  glomeruli 
there  is  a  growth  of  capsule  cells,  compression  and  atrophy  of  the  tufts, 
with  the  formation  of  new  connective  tissue.  Wlien  there  is  waxy  de- 
generation^ the  kidneys  are  usually  considerably  enlarged,  and  of  a  glis- 
tening gray  colour.     Amyloid  degeneration  is  seen  especially  in  the 
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sniall  arteries  of  the  kidney  and  the  capillary  vessels  of  the  tufts.  With 
iodinc'  the  mahogany-brown  reaction  is  obtained.  Amyloid  changes  in 
the  kidney  are  nearly  always  associated  with  similar  lesions  in  the  liver 
and  spleen,  and  sonietiiues  alyu  in  tliu  intestinal  vlHi, 

Tn  the  chronic  ditTnse  nephritis  nf  the  interstitial  type  (^OTnular 
kidney)  the  organs  are  smaller  than  normal,  with  a  nodalar  surface  and 
adherent  capsule.  The  cortex  is  tliinned,  and  the  colour  is  gray  or  red. 
In  adtlition  to  tlie  lesions  found  in  the  preceding  variety,  there  is  an 
extt-nsive  production  of  new  connective  tissue,  which  is  irregularly  dis- 
tributed throughout  the  kidneys.  The  tubules  in  some  places  are  dilated 
to  form  cysts  of  considerable  size,  while  in  others  they  have  completely 
disappeared.  The  glomeruli  may  he  atrophied  to  little  fibrous  balls; 
or  if  chronic  congestion  has  preceded  the  intlammation,  some  may  be 
large  and  the  capillaries  dilated. 

Symptoms.—!.  Chronic  ticphnHs  of  the  parenchymatous  type, — Tliis 
form  of  the  disease  may  be  chronic  from  the  outset,  or  follow  an  acute 
attack  from  which  the  patient  is  often  believed  to  liave  recovered  com- 
pletely. The  symptoms  sometimes  immediately  follow  the  acute  attack ; 
at  others  there  is  an  interval  of  a])parent  recovery,  extending  over  a  few- 
mouths  or  even  years.  Very  rarely  no  such  history  of  an  antecedent 
acute  attack  can  be  obtained,  and  the  symptoms  come  on  gradually  and 
insidiously.  Such  cases  occur  chiefly  in  older  children,  and  their  clinical 
features  do  not  differ  essentially  from  those  uf  adult  life. 

As  a  rule  dropsy  is  present,  although  it  is  variable  in  amount,  and 
fluctuates  considerably  from  time  to  time.  There  may  be  not  only 
a?dema  of  the  cellular  tissue,  but  effusion  into  the  pleura,  peritomeum^ 
and  even  the  pericardium.  As  the  case  progresses,  anaemia  is  always  a 
marked  symptom.  There  are  various  disturbances  of  digestion — loss  of 
appetite,  occasional  vomiting,  and  attacks  of  diarrhcca.  From  time  to 
time  uen'oua  symptoms  may  be  quite  prominent,  such  as  headaches^ 
sleeplessness,  neuralgia,  fatigue  upon  slight  exertion,  and  dyspncea.  At- 
tacks of  epistaxis  are  not  infrequent. 

For  the  greater  part  of  the  time  the  urine  contains  albumin  and  casts. 
They  vary  much  in  amount  at  different  periods  in  the  disease,  according 
to  the  rapidity  of  its  progress.  During  periods  of  exacerbation,  both 
albumin  and  casts  arc  very  abundant,  wliile  in  the  intervals  the  amount 
of  albumin  may  be  small  and  the  easts  few.  The  casts  are  hyaline^ 
granular,  epithelial,  and  fatty.  The  daily  quantity  of  urine  is  much  re- 
duced during  the  periods  of  exacerbation,  while  at  other  times  it  may  be 
nearly  normal.    The  specific  gravity  is  usually  normal  or  high. 

If  waxy  degeneration  is  present,  there  are  generally  associated  with 
the  renal  symptoms,  others  dependent  upon  waxy  changes  in  other  or- 
gans. The  spleen  and  liver  are  enlarged ;  there  may  be  ascites  and 
diarrhoea,  and  there  is  usually  present  the  peculiar  "  alabaster  cachexia." 
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The  duration  of  this  form  of  chronic  nephritis  depends  much  -upon 
the  surrounding!;  of  the  patient  and  the  treatment.  It  is  rarely  shorter 
than  two  years,  and  it  may  last  for  many  years.  The  progress  is  always 
irregular,  and  marked  hy  periods  of  exacerbation  and  remission.  The 
patients  die  from  acute  uraemia,  or  from  complicating  pneumonia,  pleu- 
risy, pericarditia,  endocarditis,  or  from  pulmonary  tcdema. 

2.  Chronic  nephritis  of  the  interstitial  type. — This  is  a  very  rare 
disease  in  early  life,  being  much  lees  frequent  even  than  the  preceding 
variety  of  nephritis.  In  some  canes  there  is  a  history  of  hereditary 
83'philis ;  in  others,  of  chronic  alcoholism.  The  early  symptoms  are  few, 
and  the  disease  ueually  develops  insidiously.  The  urine  is  pale,  exces- 
sive in  amountj  and  *>f  low  specific  gruvity^l  -001  to  1  OOfl.  Albumin 
is  often  absent,  and,  when  found,  the  quantity  is  small.  Dropsy  like- 
wise is  rare,  and  never  marked.  Nervous  symptoms  are  often  prominent, 
such  as  headache,  attacks  of  spasmodic  dysjma'a  resembling  asthma, 
neuralgias,  and  disturbances  of  vision.  High  arterial  tension  and  hyper- 
trophy of  the  loft  ventricle  are  regular  symptoms;  and  even  atheroma- 
tous degeneration  of  the  arteries  may  be  present.  Dickinson  reports  an 
instance  of  this  in  a  patient  only  six  years  of  age.  I^ate  in  the  disease, 
hiemorrhages  may  occur,  and  these  may  be  the  cause  of  death.  Filatoff 
has  reported  a  cerebral  liffimorrhage  in  a  child  of  eleven.  Acute  unemia 
is,  however,  the  usual  termination  of  this  form  of  nephritis.  The  course 
is  slow,  and  the  disease  may  t>e  overlooked  until  the  final  uraemic  symp- 
toms occur. 

Prognosis. — The  prognosis  of  chronic  nephritis  as  to  complete  re- 
covery is  always  unfavourable;  and  although  cases  are  seen  in  which 
symptoms  are  absent  for  several  years,  they  almost  invariably  return. 
Cases  have  been  reported  of  recovery  from  waxy  degeneration  of  the 
kidney  after  removal  of  the  bone  disease  upon  which  the  condition 
depended.  An  extended  period  of  observation  is  necessary  before  the  pa- 
tient can  be  pronounced  cured.  As  to  the  duration  of  the  disease,  no 
exact  prognosis  can  be  given,  because,  from  the  symptoms,  it  is  difficult 
or  impossible  to  determine  exactly  the  extent  of  the  disease  in  the  kidney 
and  the  rapidity  of  its  progress.  The  continued  passage  of  a  largo 
amount  of  urine  of  low  specific  gravity  is  invariably  to  be  interpreted  as 
evidence  of  fibroid  changes  in  the  Malpigliian  tufts,  and  is  a  bad  symp- 
tom. A  large  amount  of  dropsy,  the  coexistence  of  valvular  disease  of 
the  heart,  and  marked  renal  insufficiency,  as  shown  by  the  quantitative 
examinution  of  the  urine,  are  all  very  unfavourable  symptoms. 

Diagnoaia. — Chronic  nephritis,  like  the  acute  forms,  is  likely  to  be 
overlooked  because  of  the  failure  to  examine  the  urine  in  children. 
Hegular  and  frequent  ej^aminations  should  be  made  in  all  cases  of  con- 
vulsions, of  persistent  or  fre<|uent  headaches,  severe  anaemia,  hyper- 
trophy of  the  heart,  high  arterial  tension  and  of  general  malnutrition. 
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as  well  as  when  the  more  obvious  symptoms  of  renal  disease,  such  M 
dropsy  and  scanty  urine,  are  present.  Nor  should  one  be  too  ready  to 
make  the  diagnosis  of  functional  albuminuria  because  he  finds  albumin 
only  occasionally  and  in  small  quantity.  All  such  cases  demand  most 
careful  observation  and  the  closest  attention  for  a  long  period  before 
excluding  organic  renal  disease. 

Treatment. — Children  with  chronic  nephritis  are  to  be  treated  on  the 
same  general  plan  as  adults.  The  purpose  of  treatment  is  to  retard  aa 
much  as  p*)8sible  the  progress  of  the  disease  and  to  relieve  the  symptoms 
as  they  arise.  It  is  of  the  greatest  importance  to  remove  the  patient 
from  conditions  in  which  exacerbations  are  liable  to  occur.  If  it  is 
possible,  he  should  l)e  sent  to  a  warm,  dry  climate  in  winter,  and  all 
exposure  to  cold  avoided;  an  out-door  life  is  desirable.  Most  patients 
require  general  tonic  treatment  with  very  moderate  but  regular  exer- 
cise, never  carried  to  the  point  of  fatigue,  as  much  rest  as  possible  in  a 
recumbent  position,  a  fluid  diet,  consisting  largely  of  niilk  as  long  as 
this  can  be  borne,  and  the  administration  of  iron,  particularly  the  tinc- 
ture of  the  chloride.  E.\cessive  dropsy  calls  for  diuretics,  saline  cathar- 
tics, and  heart  stimulants.  If  unemia  develops,  with  high  arterial  ten- 
sion and  stupor^  headache,  and  convulsions,  venesection  should  be  re- 
sorted to,  or  nitroglycerin  used.  Morphine  may  be  given  hypodermically 
if  the  pupils  are  dilated  and  nervous  symptoms  are  very  marked. 

TCTDERCULOSIS  OP  THE  KIDNEY. 

In  general  tuberculosis,  miliary  tubercles  are  frequently  seen  both 
upon  the  surface  of  the  kidney  and  in  its  substance.  These  give  rise  to 
no  symptoms  and  are  of  no  clinical  importance.  Larger  tuberculous 
deposits  are  extremely  rare  in  early  hfe.  They  usually  occur  in  patients 
who  are  the  subjects  of  general  tuberculosis,  and  are  associated  with 
tuberculosis  of  other  parts  of  the  genito-urinary  tract,  or  they  may  exist 
as  the  primary,  or  even  the  only,  tuberculous  lesion  in  the  body.  Haraill* 
(Philadelphia)  observed  one  case  of  primary  renal  tuberculosis  in  an 
infant  seven  months  old,  and  collected  54  others  in  children  under  four- 
teen years.  A  numU'r  of  these,  however,  are  very  doubtful.  Boys  were 
more  often  attacked  than  girls.  Only  2  cases  were  under  one  year  of 
age;  13  were  between  one  and  five  years;  11  were  between  five  and  ten 
years  old. 

A  study  of  these  cases  shows  that  ascending  infection  occurs  occa- 
sionally but  that  it  is  rare ;  and  that  nearly  all  cases  are  of  the  descending 
type — i.  e.,  primary  in  the  kidney.  Infection  of  the  kidney  therefore 
generally  takes  place  through  the  circulation  and  not  from  the  bladder. 

*  3.  M.  Hamill,  Primary  Tuborculosis  of  the  Kidney  in  Children.  From  the 
Pepper  Laboratory  for  Clinical  Medicine,  Philadelphia,  1896.  InUmational  Medical 
Ha^faztne,  18M,  ▼,  No.  2. 
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AMibert's  figures  show  that  in  children  the  bladder  usually  escapes  even 
when  the  kidneya  are  iuLerculouaj  for  of  13  cases  of  renal  tuberculosis 
the  bladder  was  involved  in  but  2.  The  disease  when  primary  begins  in 
the  cortex,  but  soon  extends  to  the  mucous  membrane  of  the  pelvis  and 
the  caliw?s  of  the  kidney,  and  also  to  the  pyramids.  As  a  rule,  but  one 
kidney  is  affected.  The  process  may  be  confined  to  the  pyramids,  where 
are  found  cheesy  nodules  which  may  be  single  or  multiple.  These  ulti- 
mately breuk  down  and  form  abscesses.  The  process  may  result  in  al- 
most complete  destruction  of  the  pjTamids,  and  even  of  portions  of  the 
cortex,  90  that  the  kidney  may  consist  of  a  more  shell  of  renal  tissue. 
Suppuration  in  the  neighbourhood  of  the  kidney  (perinephritic  abscess) 
often  coexists. 

The  symptoms  are  quite  indefinite.  There  may  be  locali/ed  pain  and 
tendemess  in  the  region  of  the  kidney,  and  a  tumour  if  there  is  perine- 
phritis. The  symptoms  of  irritability  nf  the  bladder  may  he  almost  as 
severe  as  in  cases  of  calculus.  Pus  usually  appears  in  the  urine  as  a  con- 
stant symptom,  and  blood  is  often  present.  But  the  only  thing  that  is 
diaj^nostic  is  the  discovery  of  tubercle  bacilli  in  the  urine. 

The  treatment  of  renal  tuberculosis  is  purely  surgical.  Of  the  17 
cases  collected  by  Hamill  in  which  operation  was  done  for  this  condition, 
there  were  11  recoveries  and  6  deaths,  2  of  tho  denths,  however,  not 
being  traceable  to  the  operation  or  to  the  original  disease.  Nephrotomy 
was  done  4  times,  with  2  recoveries,  1  improvement,  and  1  death.  Ne- 
phrectomy was  done  9  times,  with  5  recoveries,  1  improvement  (died 
later  from  perforation  of  the  duodenum),  and  3  deaths.  Nephrectomy 
followed  nephrotomy  in  4  cases,  of  which  2  recovered,  1  died,  and  1 
improved.  No  recurrence  had  taken  place  in  one  case  at  the  end  of 
eight  years,  and  none  in  another  after  three  years. 

MALIGNANT  TUMOURS  OP  THE  KIDNEY. 

In  the  great  majority  of  cases  tumonrs  of  the  kidney  are  malignant. 
Of  51  cases  collected  by  Aldibert  which  were  operated  upon,  48  were 
malignant  and  3  benign. 

Malignant  growths  are  almost  invariably  primary.  In  children  under 
five  years,  although  not  common,  they  are  yet  more  frequent  than  any 
other  variety  of  malignant  tumour  of  the  abdomen.  The  earlier  cases 
reported  were  classed  as  carcinoma.  It  is  now  well  established  that  car- 
cinoma is  very  infreqnent,  and  that  nearly  all  the  cases  are  varieties  of 
sarcoma.  Fischer  reports  19  of  sarcoma  and  2  of  carcinoma;  Aldi- 
■  bert,  38  of  sarcoma  and  5  of  carcinoma.    The  sarcoma  may  be  round- 

I  or  spindle-celled,  or  m^'o-sarcoma.     In  some   of  the   casefi  there  are 

I  both  sarcomatous  and  carcinomatous  features,  so  that  they  might  be 

I  classed  as  sarcomatous  carcinoma.     The  tumour  grows  from  the  cor- 

I  tex  of  the  kidney,  or  from  the  pelvis,  sometimes  from  the  adrenals. 
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It  may  infiltrate  the  whole  kidney,  so  that  there  is  no  trace  of  renal 
structure  remaining,  or  it  may  form  an  immense  tumour  on  one  side  of 
the  kidney,  which  is  only  partially  invaded.  These  tumours  are  very 
rarely  cystic,  but  they  are  quite  soft,  and  haemorrhages  often  occur  into 
their  substance.  There  may  be  secondary  growths  in  the  liver,  the  lungs, 
the  retroperitoneal  glands,  in  the  opposite  kidney,  in  the  intestinea,  or 
in  the  pancreas.  Pressure  of  the  tumour  upon  the  ureter  may  lead  to 
hydronephrosis ;  and  upon  the  inferior  vena  cava,  to  thrombosis  of  that 
vessel.  As  it  grows,  the  tumour  sometimes  becomes  adherent  to  nearly 
all  the  abdominal  organs  by  localized  peritonitis.  It  may  lead  to  ascites, 
but  it  very  rarely  causes  general  peritonitis.  The  growth  may  reach  a 
great  size,  usually  from  5  to  15  pounds,  but  in  1  case  reported  by 
Jacobi  it  weighed  3(>  pounds.  In  Scibert's  collection  of  48  cases  the  right 
kidney  was  involved  in  24,  the  left  in  23,  and  both  kidneys  in  2  cases. 

Etiology. — These  tumours  of  the  kidney  may  bo  congenital.  This 
was  true  of  5  cases  in  a  series  of  55  collected  by  Jacobi.  The  majority 
occur  in  early  childhood.  In  the  collection  of  130  cases  by  Longstreet 
Taylor  in  which  the  ages  are  given,  106  were  in  the  first  five  yeare,  und 
57  of  these  in  the  first  two  years  of  life.  Tho  sexes  were  about  equally 
affected.    In  a  small  number  of  cases  the  history  of  a  fall  was  given. 

Symptonifl. — The  principal  symptoms  are  tumour,  hsematuria,  and 
cachexia.  The  tumour  is  usually  first  noticed.  It  is  in  most  cases  dis- 
covered in  the  loin,  but  grows  forward  toward  the  median  line.  Its  sur- 
face may  be  lobulated  and  irregular  or  quite  smooth ;  and  although  solid, 
it  is  sometimes  so  soft  as  to  give  an  obscure  sensation  of  fiuctuation. 
It  may  grow  to  an  enormous  size,  causing  displacement  of  the  liver, 
spleen,  intestines,  and  lungs.  The  progress  of  the  growth  is  usually 
rapid,  so  that  from  the  size  of  a  fist,  the  tumour  may  grow  in  the  courve 
of  five  or  six  months  so  as  to  fill  the  nbdomen.  By  careful  palpation  it 
will  be  found — certainly  when  the  tunH>ur  is  small — that  although  it 
may  be  quite  freely  movable,  its  attachment  is  near  the  lumbar  spine. 
Aspiration  may  show  blond,  but  more  frequently  the  result  is  negative. 

Ha?niaturia  was  observed  before  the  tumour  in  19  of  50  cases  (Sci- 
bert),  it  being  then  the  first  symptom  noticed.  The  amount  of  blood 
passed  is  sometimes  quite  large,  but  is  usually  small,  and  may  be  discov- 
ered only  by  the  microscope.  Pain  is  rare,  and  is  due  to  localized 
peritonitis.  Constitutional  sTOptoms  are  absent  until  the  tumour  has 
attained  a  large  size,  when  a  cachexia  develops  and  the  patient  wastes 
steadily  while  the  tumour  continues  to  grow.  The  pressure  effects  are 
dyspnoea,  from  compression  of  the  lungs ;  oedema  of  the  lower  extremi- 
ties, from  pressure  upon  or  tbromb^jsis  of  the  vena  cava;  vomiting  and 
indigestion,  from  pressure  upon  the  stomach  and  intestines.  Secondary 
deposits  very  rarely  cause  any  symptoms  except  in  th^  lungs,  where  they 
may  give  rise  to  cough,  and  even  to  biemoptysis, 
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The  course  of  the  diseafle  is  steadily  from  bad  to  worse.  The  nsoAl 
duration  of  life  in  patients  not  operated  upon,  is  from  three  to  ten 
mouths  after  tlie  tumour  is  large  enough  to  be  easily  discovered. 

Diag^oflis. — The  important  points  arc,  the  position  and  attAchment 
of  the  tumour,  its  steady  growth  and  solid  character,  hiematuria,  and  the 
age  of  the  patient  (under  five  years).  It  may  be  confounded  with  hydro- 
nephrosis, dermoid  cyst  of  the  ovary,  enlargement  of  the  spleen,  retTo- 
peritoneal  sarcoma,  tumours  of  the  liver,  or  even  of  the  abdominal  wall. 

Treatment. — Nothing  is  to  be  said  regarding  the  medical  treatment 
of  thcac  cases.  Unless  operated  upon,  I  believe  they  invariably  termi- 
nate fatally.  Some  of  the  results  of  operation  during  recent  years  have 
been  so  encouraging  that  no  case  should  be  abandoned,  no  matter  how 
young  the  patient.  IjCWI  *  has  collected  the  results  of  60  cases  operated 
upon:  20  deatlis  occurred  soon  after  operation,  from  causes  connected 
with  it ;  in  20  cases  the  cause  of  death  was  recurrence  of  the  growth ; 
this  raises  the  total  mortality  to  67  per  cent.  In  the  Babies'  Hospital, 
my  colleague,  Dr,  Rok-rt  Abbe,  operated  upon  a  nursing  child,  thirteen 
months  old,  where  the  tumour  weighed  7  pounds,  and  the  child  after  the 
operation  only  15  pounds.  This  case  made  an  uninterrupted  recovery, 
and  ten  years  after  the  n|HTation  was  stil!  in  ])erfect  health.  The  ac- 
companying illustrations  (Figs.  119  and  120)  are  from  photographs  of 
this  patient.  A  second  child  operated  on  at  two  years  remained  well  for 
three  aud  a  half  years  and  died  frum  a  recurrenci^  in  the  opposite  kidney. 

For  a  discussion  of  the  surgical  aspects  of  this  question,  and  details 
of  the  operation,  see  the  papers  of  Abbe  \  and  Aldibert.J 

Benign  Tumours. — These  are  distinguished  by  their  slow  growth,  and 
by  the  fact  that  the  constitutional  symptoms  are  mild  or  wanting.  Of 
the  three  cases  mentioned  by  Aldibert,  one  was  adenoma,  one  fibroma, 
and  one  was  fibro-cystic. 

PYELmS-PTELO-CYSTlTIS. 

Pyelitis  is  an  inflammation  of  the  mucous  membrane  lining  the 
pelvis  of  the  kidney;  cystitis  is  an  inflammation  of  the  mucous  mem- 
brane of  the  bladder.  They  may  exist  separately  or  together.  With 
pyelitis  there  may  be  inflammation  of  the  ureter  or  of  the  kidney  itself 
(pyelo-nephritis),  and  it  may  be  acute  or  chronic.  It  may  result  in  the 
accumulation  of  pus  in  considerable  amount  in  the  pelvis  of  the  kidney 
(pyclo-nephrosis). 

£tiolo^. — The  most  frequent  local  cause  of  pyelitis  is  irritation  from 
renal  calculi.  It  is  also  associated  with  congenital  malformations  of 
the  kidneys  or  ureters,  with  renal  tuberculosis  and  renal  tumours.  It 
mav  result  from  an  extension  of  inflammation  from  the  tissues  surround- 


•  Archives  of  Pediatrics,  Febniiiry,  1896.  f  Annals  of  Surgery,  Janaarf,  181^ 

X  Rerue  Meosuellft  des  Maladies  de  rEnfance,  November,  1883. 
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ing  the  kidney  (perinephritis),  or  from  an  abKcess  opening  into  the 
pc4vifi  of  the  kidney.  An  infectious  form  of  acute  pyelitia  sometimes 
occurs  as  a  amplication  of  scarlet  or  typhoid  fever,  diphtheria,  malaria, 
or  pyaemia;  but  it  is  also  seen  apart  from  these  diseases,  when  it  occurs 
apparently  as  a  primary  afTcction.  In  most  of  the  severe  cases  of  pye- 
litis there  is  also  present  a  certain  amount  of  nephritis. 

Acute  pyelitis  may  also  be  secondary  to  acute  cystitia  even  in  in- 
fants. In  such  caees  the  inflammatorj'  process  travels  upward  along  the 
ureter,  which  may  or  may  not  he  involved.  These  cases  of  cystitis  occur 
chiefly  in  female  infanta  and  have  been  especially  studied  by  Escherieh, 
Tnimpp,  and  Finkelstein,  who  found  the  rharaeteristic  features  of  the 
disease  to  be  the  presence  of  the  colon  bacillus  in  pure  culture  in  freshly 
voided  urine;  the  term  "eoli-cystitis  "  has  been  ap]>tied  to  them.  Of  ten 
cases  observed  by  Kscherich  and  seven  by  Finkelstein,  all  were  girls.  I 
have  myself  seen  six  severe  cases^  all  in  female  infants  from  six  to  twelve 
months  of  age,  which  corresponded  closely  with  the  type  described  by 
these  writers.  Tlie  infection  prnlmbly  occurs  through  the  urethra,  and 
originates  from  the  stools  through  the  napkins  or  the  passage  of  the 
st«ols  over  the  vulva.  This  more  frequently  occurs  in  diarrhieal  diseaiies, 
with  which  the  cystitis  has  often  been  found  associated.  It  is  surprising 
that  vulvo-vaginitis  is  seldom  present.  It  seems  quite  jKissible  that  in- 
fection may  alst)  occur,  es[^eciaIly  in  mah;  infants,  by  a  direct  extension 
from  the  intestine  to  the  bladder^  or  through  the  blood.  Trumpp  exam- 
ined the  urine  in  sixteen  patients  with  gastro-enteriiis  and  found  the 
colon  bacillus  in  thirteen,  of  whom  nine  were  females.  The  association 
of  cystitis  and  gastro-enteritis  deserves  further  study. 

L«aionfl. — When  pyelitis  develops  from  a  local  cause  it  is  usually 
unilateral;  otherwise  both  sides  are  involved.  In  the  eases  of  acute 
cystitis  or  pyelo-cystitis  there  are  the  usual  appearances  of  an  acute 
catarrhal  intlanimatlon  of  the  mucous  membrane,  with  congestion,  swell- 
ing, and  sometimes  minute  hiemorrhages.  In  chronic  cases  there  is 
thickening  and  sometimes  a  granular  condition  of  the  lining  membrane. 
There  may  be  an  accumulation  of  pus  of  considerable  size,  distending 
the  pelvis  and  calices  (pyonephrosis).  If  the  condition  is  one  depending 
upon  a  calculus  or  congenital  deformity,  and  in  all  protracted  and 
severe  cases,  the  kidney  itself  is  involved  to  a  greater  or  less  degree;  the 
extent  of  the  nephritis  will  depend  upon  the  nature  of  the  exciting  cause 
and  the  duration  of  the  process. 

Symptoms. — The  history  of  the  following  case  illustrates  the  main 

clinical  features  of  acute  infectious  pyelitis,  in  this  instance  occurring 

apparently  as  a  primary  disease: 

k  A  previously  healthy  female  infant  of  eight  months  was  taken  sud- 

I  denly  with  a  chill,  followed  by  a  very  high  fever.    The  child  was  ill  for 

L  ten  days  before  the  nature  of  the  disease  was  suspected.    During  this 
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time  the  lemperaturo  ranged  botweeu  101°  and  100°  F.,  touching  105" 
nearly  every  day;  but  the  chill  was  not  repeated.  The  other  eonstitu- 
liouiil  syiiiptoiiiP  were  not  severe.  At  the  first  examination  of  the  urine 
there  was  found  a  large  uniuunt  of  pus,  which  on  titanding  was  equal  to 
one  twelfth  of  the  volume  of  the  urine  passed ;  the  reaction  was  strongly 
acid.  There  were  no  signs  of  vaginitis  or  vulvitis,  no  ardor  urin<r,  no 
evidence  of  local  puin  either  in  the  bladder  or  kidney,  no  abnormal  fre- 
quency of  micturition,  no  localized  tenderness,  and  no  vomiting.  At 
later  c.xnminntitpnH  there  were  found  in  moderate  numbers  epithelial  cells 
from  the  bliidder,  iind  the  tubules  ;ind  pelvis  of  the  kidney,  also  a  few 
hyaline  casts,  but  not  more  albumin  than  would  be  explained  by  the 
amount  of  pus.  Under  no  treatment  except  alkaline  diuretics,  the  tem- 
|H'i'ature  gradiuilly  fell  to  noruml,  and  Ihe  pus  steadily  diminished  in 
quantity,  and  at  the  end  of  five  weeks  had  practically  disappeared  from 
the  urine.  A  report  sixteen  months  later  stated  that  the  child  had  re- 
mained well  and  entirely  free  from  urinary  symptoms. 

In  some  cases  there  are  recurring  chills^  with  wide  tluctuations  in 
temperature;  iu  others  there  may  be  only  pyuria,  with  moderate  fever 
and  few  other  constitutional  syoiptoms.  If  the  disease  complicates  one 
of  the  acute  infectious  diseases,  pyuria  may  he  the  only  symptom.  If 
cystitis  is  also  present  micturition  is  frequent  and  may  1m?  painful.  The 
urine  in  acute  pyelo-cystitis  is  turbid  from  the  presence  of  pus,  the 
aiiiouut  of  whicJi  may  he  from  one  to  fifty  per  cent  of  the  volume  of  the 
urine.  The  quantity  of  urine  is  generally  somewhat  diminished,  and  it 
may  be  quite  scanty.  The  reaction  is  usually  acid,  even  though  the 
amount  of  pus  is  large.  Albumin  is  present  in  proportion  to  the  amount 
of  pus  or  the  degree  of  nephritis.  Red  blood-cells  are  found  under  the 
mieroseopt!  in  most  of  the  very  acute  cases,  and  may  be  in  sufficient  num- 
bers to  colour  the  urine.  The  pus  cells  in  recent  cases  are  usually  well 
preserved,  hut  in  old  cases  they  may  be  degenerated.  There  are  many 
epithelial  cells — conical,  fusiform,  and  irregular  cells  with  long  tails. 
There  may  be  renal  epithelium  and  hyaline,  granular,  or  epithelial  castR, 
varying  in  number  with  the  severity  of  the  nephritis.  Tlie  colon  bacillus 
may  be  present  in  pure  culture. 

In  chronic  pyelitis  only  pyuria  may  be  present,  or  there  may  be  a 
tumour  owing  to  the  pyonephrosis.  From  time  to  time  in  the  chronic 
form  there  may  be  intermittent  attacks  of  acute  pyelitis  resembling  those 
above  described.  In  pyelitis  depending  upon  congenital  malfonnations, 
pjTiria  is  usually  the  only  symptom,  unless  pyonephrosis  is  present. 
With  calculi  we  may  have  acute  or  chronic  pyelitis ;  there  may  be  local- 
ized pain,  tenderness,  sometimes  a  tumour,  occasionally  hematuria,  and 
perhaps  a  history  of  renal  colic  or  the  passage  of  gravel.  With  tuber- 
culosis we  have  chronic  pyuria  and  the  presence  of  tubercle  bacilli  in  the 
nrine.    There  are  commonly  associated  the  symptoms  of  general  tuber- 
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culosie.  If  associated  with  perinephritis,  the  inflaianiation  h  usually 
acute,  Hiul  tliuri'  nm  prosiint  the  loeiil  syniptoiiis  of  the  original  disease. 
If  an  absicss  opens  into  the  [ndvin  of  the  kidney  we  may  have  a  sudden 
discharge  of  pus  in  large  ijuantity  with  a  subsidence  of  previous  local 
symptoiiiH,  including  the  tumour.  With  neoplasms  we  have  congestion 
and  ha^niorrhuge  more  frequently  than  pus.  but  both  may  be  present. 

Dia^osis. — The  characteristic  syuiptoms  of  acute  pyelitis  are  chills, 
which  may  be  repeated,  Iiigh  and  fluctuating  temperature,  scanty  urine, 
frefjuontly  pain  and  tenderness  over  the  kidneys,  and  pyuria.  The  diag- 
nosis of  pyelitis  is  made  only  by  an  examination  of  the  urine,  which 
should  never  be  omitted  in  cases  of  obscure  high  temperature,  even  in 
infancy,  particularly  if  chills  are  present.  When  cystitis  is  associated, 
the  on!y  additional  symptoms  may  be  pain  and  other  signs  of  vesical 
irritation.  These  symptoms,  with  an  acid  urine  containing  a  large 
amount  of  pns  and  epithelial  cells  like  those  described,  are  sutTicient  to 
establish  the  diagnosis  of  pyelo-eyslitis.  If  the  pus  comes  from  the 
opening  of  an  abt^eess  into  the  bUulder,  ureter,  or  pelvis  of  the  kidney, 
the  local  signs  of  such  abscess  will  usually  be  pre>Jent. 

Prognosis. — In  cases  apparently  primary,  and  in  those  complicating 
infectious  and  other  diseases,  the  progmtsis  is  good.  The  danger  is 
ehielly  from  the  nephritis  Mdiieh  follows  or  complicates  the  process.  In 
cases  depending  upon  local  conditions,  the  prognosis  will  depend  upon 
the  nature  of  the  exciting  caut^e.  Ilere^  also,  the  principal  danger  is 
from  nephritis.  If  calculi  are  present  and  if  pyoncjihrosis  occurs,  the 
patient  may  die  from  exhaustion  before  a  serious  degree  of  nephritis  has 
develtfpcd. 

Treatment. — Water  should  be  given  freely,  and  alkalies  up  to  the 
point  of  neutralizing  the  excessive  acidity  of  the  urine.  In  infants,  from 
twelve  to  twenty-four  grains  of  the  citrate  of  potash  are  required  daily 
for  this  purpose.  If  the  urine  is  alkaline,  benzoic  acid  may  be  used  in 
the  same  doses.  The  most  important  remedy  is  urotropin,  which  should 
be  given  in  doses  of  one  or  two  grains  every  three  hours  to  an  infant 
of  a  year,  and  proportionate  doses  to  ohler  children.  In  acute  eases, 
counter-irritation  over  the  kidney  by  means  of  poultices  or  dry  cups  may 
be  employed.  If  calculi  are  present  the  same  treatment  is  indicated. 
Surgical  interference  is  called  for  if  pyonephrosis  develops,  or  if  the 
disease  is  evidently  unilateral  and  the  kidney  is  seriously  involved.  The 
advisability  of  surgical  interference  will  depend  upon  the  clearness  of 
diagnosis  and  the  severity  of  the  symptoms. 


RENAL  CALCULL 

Small  renal  calculi  are  very  common  in  infancy.  In  the  autopsy- 
room  we  frerpiently  see,  on  opening  the  kidneys  of  young  infants,  fine 
brown  granules  in  the  pelvis  and  calices,  and  occasionally  a  calculus  as 
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large  as  a  small  pea  is  found.  They  are  usually  composed  of  uric  acid. 
Only  once  in  over  one  thousand  autopsies  of  which  I  have  records,  was 
a  stone  of  any  considerable  size  seen  in  an  infant.  In  this  case  it  was 
an  inch  in  length  and  half  an  inch  wide.  It  is  surprising  that  these  are 
BO  rare,  when  we  consider  how  very  frequently  the  minute  calculi  are 
met  with.  The  probable  explanation  is,  that  the  majority  of  them  are 
dissolved  or  washed  down  into  the  bladder  and  passed  per  urethram 
because  of  the  fluid  diet  of  the  first  two  years.  The  granular  deposits 
are  usually  lodged  in  the  pelvis  of  the  kidney,  and  are  generally  seen 
upon  both  sides.  With  the  larger  collections  there  is  often  a  slight 
catarrhal  pyelitis. 

Symptoms. — The  small  deposits  give  no  symptoms,  and  even  quite 
large  calculi  may  be  found  at  autopsy  where  no  indication  of  their  pres- 
ence had  existed  during  life,  as  in  the  case  above  mentioned.  In  some 
cases  symptoms  are  produced  which  resemble  those  of  renal  calculi  in  the 
adult.  In  infants  less  definite  symptoms  are  often  passed  over  as  merely 
intestinal  colic. 

In  well-marked  cases  in  older  children  there  is  tenderness,  pain  local* 
ized  over  the  affected  kidney,  or  radiating  to  the  bladder,  the  perinaeum, 
and  even  the  opposite  kidney,  and  there  may  be  irritation  and  retraction 
of  the  testicle.  The  urine  may  show,  especially  after  exercise,  a  trace  of 
blood;  there  may  be  the  added  symptoms  of  pyelitis,  with  some  fever, 
localized  tenderness,  and  the  appearance  in  the  urine  of  pus  and  epithe- 
lial cells  from  the  pelvis  of  the  kidney. 

Renal  colic  is  produced  when  a  stone  of  any  considerable  size  passes 
from  the  kidney  to  the  bladder.  It  is  characterized  by  symptoms  similar 
to  those  seen  in  the  adult.  There  are  sudden  attacks  of  severe  sickening 
pain  in  the  loins,  shooting  down  the  thigh  or  to  the  testicle.  There  may 
be  vomiting  and  even  collapse.  The  urine  is  passed  frequently,  in  small 
quantities,  and  contains  blood.  The  symptoms  quickly  subside  when  the 
stone  reaches  the  bladder.  The  calculus  may  sometimes  become  im- 
pacted in  the  ureter  and  give  rise  to  hydronephrosis  or  pyonephrosis, 
which  soon  becomes  pyelo-nephritis. 

The  existence  of  small  calculi  may  be  suspected  from  the  S3rmptom8 
above  mentioned;  the  diagnosis  is  made  positive  by  the  appearance  of 
gravel  in  the  urine.  The  use  of  the  Rontgen  rays  is  of  service  in  recog- 
nising even  small  calculi.* 

Treatment. — The  only  medical  treatment  consists  in  a  fluid  diet,  the 
free  use  of  alkaline  mineral  waters,  and  a  sufficient  quantity  of  some 
drug  to  render  the  urine  alkaline.  Such  measures  will  relieve  only  the 
milder  conditions.  With  larger  calculi  and  more  marked  symptoms,  a 
surgical  operation  should  be  considered  and  should  be  urged  in  propor- 

*  Abbe,  Annals  of  Surgery,  August,  1899. 
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tion  to  the  severity  of  the  symptoms  and  the  clearness  of  the  diagnosis. 
If  calculous  pyelitis  exists,  it  is  certaiu  sooner  or  later  to  lead  to  serious 
nephritis,  and  it  is  only  a  question  of  time  when  the  kidney  will  be  dis- 
abled, Tiie  Bame  is  true  of  hydronephrosis  from  the  impaction  of  a  cal- 
culus in  the  ureter.  Aldibert  has  collected  four  cases  of  nephrectomy  in 
children  for  renal  calculi  in  which  the  kidney  was  healthy,  with  three 
recoveries  and  one  death  from  shock.  In  nine  cases  of  operation  for  cal- 
culous pyonephrosis,  there  were  sii  recoveries  and  three  deaths.  This  is 
certainly  an  encouraging  showing,  and  should  lead  one  to  consider  opera- 
tion seriously  in  many  cases  for  which  formerly  nothing  was  done.  The 
earlier  the  operation  the  greater  the  chances  of  success,  because  of  the 
better  condition  of  the  other  kidney.  Although  the  continued  use  of 
water  and  the  so-called  solvents  may  relieve  some  of  the  symptoms,  it 
18  very  questionable  whether  they  do  more. 

TRAUMATIC  HYDRONEPHROSIS. 

In  addition  to  the  hydronephrosis  which  results  from  congenital  mal- 
formations and  from  the  impaction  of  calculi,  a  form  is  occasionally  seen 
following  severe  injury  to  the  kidney.  The  pathology  of  hydronephrosis 
in  these  cases  is  not  well  understood.  After  the  early  symptoms  of 
traumatism  have  subsided,  there  develops  in  from  two  weeks  to  two 
months  a  tumour  in  the  region  of  the  kidney,  which  may  reach  a  consid- 
erable size  and  present  all  the  ordinary  characteristics  of  hydronephrosis 
arising  from  other  causes.  This  tumour  may  disappear  spontaneously, 
or  it  may  increase  in  size  and  demand  surgical  intervention  for  its  cure. 
In  seventeen  cases  which  Aldibert  has  collected  there  was  only  one  of 
spontaneous  recovery;  aspiration  was  done  in  seven  cases,  with  six  cures 
and  one  death;  incision  with  or  without  nephrectomy  was  practised  in 
nine  cases,  with  seven  recoveries  and  two  deaths. 


PKRIXEPHRITia 

This  consists  in  an  inflammation  in  the  cellular  tissue  surrounding  the 
kidney,  which  may  terminate  in  resolution  or  in  suppuration.  It  is  not 
of  very  uncommon  occurrence,  and  is  of  importance  chiefly  from  the  fre- 
quency with  which  it  is  confounded  with  disease  of  the  hip  or  spine. 
Perinephritis  may  be  secondary  to  suppurative  processes  in  the  kidney 
itself,  whether  from  calculi  or  tuberculous  deposits,  or  it  may  be  primary. 
In  children  the  latter  is  the  common  form.  Primary  perinephritis  is 
attributed  to  traumatism,  cold,  or  exposure,  or  it  may  develop  without 

I  assignable  cause.    It  usually  runs  an  acute  or  subacute  course ;  Tery  rarely 

^^^      it  may  bo  chronic. 

^^P  For  the  clinical  picture  of  this  disease  I  am  chiefly  indebted  to  a 

^^     paper  by  Gibney,  who  published  in  1880  a  report  of  twenty-eight  cases  of 
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primary  periuephritis  iu  children.  I  was  at  that  time  an  interne  in  the 
Hospital  for  the  Ruptured  and  Crippled,  New  York,  where  these  cases 
were  under  observation,  and  had  an  opportunity  to  see  many  of  those 
reported  in  Dr.  Gibney's  paper.* 

The  ages  of  these  patients  wore  between  one  and  a  half  and  fifteen 
years,  the  majority  being  between  three  and  six  years.  The  two  sides 
and  the  two  sexes  were  about  equally  affected.  About  one  third  of  the 
cases  were  clearly  traceable  to  traumatism ;  in  the  others  no  adequate 
exciting  cause  could  be  discovered.  The  majority  of  the  cases  were  re- 
ferred to  the  hospital  with  the  diagnosis  of  hip-joint  disease  or  caries  of 
the  spine.  Resolution  followed  in  twelve  of  these  cases,  and  sixteen  ter- 
minated in  suppuration. 

When  abscess  forms,  it  usnally  burrows  between  the  lumbar  muBclee 
and  comes  to  the  surface  posteriorly  near  the  middle  of  the  ilio-costal 
■pace;  it  may  burrow  forward  between  the  abdominal  muscles  and  point 
just  above  PouparL's  ligament;  very  rarely  it  may  follow  the  psoas  muscle 
and  appear  at  the  upper  and  inner  aspect  of  the  thigh,  like  an  ordinary 
psoas  abscess ;  or  it  may  open  into  the  peritoneal  cavity. 

Symptoms. — The  onset  of  acute  perinephritis  may  be  quite  abmpt, 
with  chill,  fever, and  localized  pain ;  or  it  may  be  gradual,  with  stiffness  of 
the  spine,  lameness  referred  to  the  hip,  and  deformity  dne  to  contraction 
of  the  flexors  of  the  tliigh.  The  pain  is  usually  felt  in  the  loin,  but  may 
be  referred  to  the  groin,  to  the  inner  side  of  the  thigh,  or  to  the  knee. 
It  is  often  severe,  and  increased  by  using  the  limb.  It  is  in  most  cases 
accompanied  by  localized  tenderness  in  the  neighbourhood  of  the  kidney. 
There  is  lameness  upon  the  affected  side  which  may  come  on  gradually, 
being  sometimes  referred  to  the  hip  and  sometimes  to  the  spine.  These 
symptoms  often  develop  slowly  in  the  course  of  two  or  three  weeks.  They 
are  usually  accompanied  by  a  slight  elevation  of  temperature.  In  the 
most  acute  cases  the  temperature  ia  high  (102°  to  104''  F.),  and  prostration 
severe. 

As  the  disease  progresses  fever  is  a  constant  symptom,  the  temperature 
usually  varying  between  101''  and  103°  F.  There  is  in  most  cases  increas- 
ing deformity,  and  finally  the  patient  may  be  unable  to  walk  at  alL  On 
examination  at  the  height  of  the  disease  there  is  found  in  a  typical  case 
a  deviation  of  the  spine  with  the  concavity  toward  the  affected  side  ;  the 
thigh  may  be  hold  flexed  to  a  right  angle ;  passive  extension  is  resisted 
and  causes  pain,  although  all  the  other  movements  at  the  hip  joint  are 
normal.  In  the  lumbar  region  there  is  tenderness,  and  there  may  be  an 
area  of  infiltration  filling  the  ilio-eostal  space.  At  first  this  is  only  ap- 
preciable by  percussion,  but  later  a  distinct  tumour  is  present     In 


*  ChicA^  Medical  Juumal  and  Examiuer,  1880,  where  will  be  found  a  very  fall 
bibliogrftpby. 
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addition  to  the  tumour  in  the  usual  region,  there  is  sometimes  one  at 
the  upper  and  inner  aspnct  of  the  thigh,  owing  to  a  burrowing  of  pus,  and 
the  sacs  may  communicate. 

Lamene&s,  pain,  deformity,  and  fever  sometimes  exist  for  two  or  throe 
weeks  before  any  tumour  can  be  made  out.  The  constitutional  aymp- 
toms  are  often  severe,  and  sympt^sms  of  the  typhoid  condition  may  even 
be  present  The  bowels  are  usually  constipated.  The  size  of  the  abscess 
is  aometimee  very  great.  In  one  case  I  have  seen  it  extend  from  the  spine 
to  the  median  line  in  front,  and  from  the  crest  of  the  ilium  nearly  to  the 
free  border  of  the  ribs.  The  amount  of  pua  varies  from  a  few  ounces  to 
two  or  three  pinta.  Urinary  symptoms  arc  sometimes  wanting;  at  other 
times  there  is  increased  frequency  of  micturition,  accompanied  by  pain 
from  an  irritation  referred  to  the  bladder.  The  urine  may  contain  pus 
from  a  complicating  pyelitis.  In  only  one  of  Gibney*s  cases  was  this 
present.     It  developed  in  the  fourth  week,  and  the  case  recovered. 

The  duration  of  the  disease  in  the  acute  cases  varies  from  three  to 
eight  weeks;  in  tho  Rubacute  it  may  bo  five  or  six  months.  When  sup- 
puration occurs  the  symptoms  subside  quite  rapidly  after  the  pus  has  been 
evacuated,  and  recovery  is  complete.  Where  resolution  takes  place,  there 
is  a  gradual  subsidence  of  the  aymptoma,  and  oft«n  some  stiffness  of  the 
thigh,  with  slight  lameness  for  several  months.  In  the  series  of  cases 
above  referred  to,  65  per  cent  recovered  completely  in  three  months. 

Diaf^osii. — In  many  oases  a  diagnosis  of  hip-joint  disease  ia  made,  and 
they  are  reported  as  "hip-joint  disease  cured  without  deformity,"  etc. 
The  points  of  difTcrentiul  diagnosis  arc  quite  distinct,  and  if  a  careful  ex- 
amination is  made  there  is  no  excuse  for  confounding  the  two  conditions. 
Hip-joint  disease  develops  more  insidiously,  is  very  much  more  clirouic, 
and  rarely  produces  so  great  deformity  in  a  year  as  is  often  seen  in  peri- 
nephritis in  two  or  three  weeks;  abscess  is  infrequent  during  the  first 
year  of  the  disease;  on  examination,  there  is  found  limitation  of  all  tiie 
movements  of  the  joint,  and  not  of  extension  alone;  atrophy  of  the  thigh 
and  joint  tenderness  are  present.  In  perinephritis,  on  the  other  hand,  we 
have  a  tolerably  acute  onset,  sometimes  with  chill,  fever,  marked  lameness, 
and  deformity,  develo])ing  in  two  or  three  weeks ;  abscess  often  forms  in 
a  month,  and  complete  and  permanent  recovery  usually  follows  after  a 
few  months  at  most;  tho  deformity  is  duo  solely  to  flexion  of  the  thigh; 
all  other  movements  at  the  hip  may  be  free,  and  joint  tenderness  is  absent 
Psoas  abscess  from  Pott's  disease  may  cause  deformity,  tumour,  and  lame- 
ness similar  to  that  seen  in  perinephritis,  but  on  examination  there  is 
fonnd  the  angular  prominence  and  other  signs  of  disease  of  the  lumbar 
vertebra*. 

PrognosiB. — Primary  perinephritis  iu  children  almost  invariably  tormi- 
nates  in  complete  recovery.  Qf  the  twenty-eight  cases  referred  to,  and 
eight  subsequently  observed  by  Gibney,  all  recovered  perfectly.    The  only 
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condition  liable  to  prove  fatal  is  rupture  of  the  abscess  into  the  peritoneal 
cavity. 

Treatment. — The  patient  should  be  put  to  bed  and  kept  as  quiet  as 
possible  throughout  the  attack,  fn  the  early  stage,  a  blister,  hot  fomen- 
tations, or  an  icebag,  should  be  applied  over  the  affected  side;  heat  is  gen- 
erally to  be  preferred.  When  suppuration  is  inevitable  and  pain  severe, 
a  poultice  may  be  usetl.  Absce.sses  should  he  opeuwl  early.,  to  prevent 
burrowing,  and  danger  of  a  possible  rupture  into  the  peritoneal  cavity. 

GENERAL  (EDEMA  NOT  DEPENDENT  ON  RENAL  DISEASEL 

This  is  a  fre<iuent  occurrence  in  infants  and  young  children.  In 
the  Babies'  Hospital,  at  leant  a  score  such  cases  are  seen  every  year. 
Nearly  all  are  in  infants  under  six  months  of  age,  and  the  majority  un- 
der three  months.  This  general  dropf^y  is  invariably  associate*!  with 
extreme  malnutrition  and  anfrmia.  It  comes  on  j^radually  in  the  course 
of  four  or  five  days,  often  the  first  thing  noticed  being  that  a  wasting 
child  has  uuexpectetlly  iucTeased  ha!f  a  pound  or  a  pound  in  weight. 
On  closer  inspection  there  will  be  found  ccdoma  of  the  feet,  ankles,  thighs, 
face,  hands,  and  sometimes  of  the  abdominal  walls,  and  the  back.  This 
may  be  tjuite  marked,  so  that  it  may  be  almost  impossible  to  open  the 
eyes,  and  (he  extremities  may  be  nearly  double  their  normal  size.  I 
have  occasionally  seen  dropsy  in  the  serous  cavities.  No  explanation  of 
this  cedcma  is  found  in  the  urine.  Tt  is  not  albuminous;  it  is  frequently 
very  scanty,  but  is  sometimes  apparently  normal  in  amount.  Oppor- 
tunities for  the  examination  of  the  kidneys  have  been  afforded  in  several 
instances,  and  these  organs  have  been  in  all  cases  normal,  even  upon 
microscopical  examination. 

The  cause  of  this  oodema  was  ascribed  by  Tarnier,  who  had  obserred 
it  in  connection  with  premature  infanta  fed  by  gavage,  to  the  giving  of 
too  much  fluid  food.  He  states  that  it  disappeared  when  the  amount  of 
food  was  reduced.  This  has  not  been  my  experience.  Many  children 
who  were  fed  by  gavage  showed  no  signs  of  it,  and  others  who  took  a 
comparatively  small  quantity  of  food  became  oedematous.  The  best  expla- 
nation seems  to  me  to  be  that  it  depends  upon  a  condition  of  hydraemia, 
associated  with  feeble  resistance  in  the  walls  of  the  small  blood-vessela^ 
through  which  a  transudation  of  serum  readily  takes  place.  The  degree 
of  anaemia  noted  in  these  patients  is  sometimes  extreme. 

The  prognosis  in  this  condition  is  extremely  bad,  aa  it  rarely  occnra 
except  in  hopeless  cases  of  marasmus.  This  is  not,  however,  invariably 
the  case.  The  dropsy  may  disappear  to  return  again,  or  it  may  disappear 
permanently  and  the  case  go  on  to  recovery. 

If  the  urine  is  scanty,  such  diuretics  aa  the  citrate  of  potash  and  the 
sweet  spirits  of  nitre  often  cause  a  diminution  and  sometimes  even  a 
disappearance  of  the  dropsy  in  a  short  time.    The  best  of  all  remedies. 
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however,  is  digitalis.  To  an  infant  of  two  montha,  ^  A  ^^  ^^^  ^"i^ 
extract  may  be  given  every  two  hours  for  two  or  three  days;  and  for  a 
short  period  somewhat  larger  doses  may  be  employed. 


CHAPTER   III. 
DISEASES  or  THE  GENITAL  0R9AN3. 


MALFORMATIONa 

Adherent  Prepuce. — This  condition  is  sometimes  called  false  phimosis. 
It  is  so  constantly  present  that  it  can  hardly  be  regarded  as  a  malforma- 
tion. It  is,  however,  a  condition  needing  attention  in  every  male  infant 
The  prepuce  should  be  forcibly  retracted  so  as  to  expose  the  glans  com- 
pletely. The  smegma  should  then  be  washed  away,  the  glans  covered 
with  a  drop  of  oil,  and  the  skin  drawn  forward.  This  Bhould  bo  repeated 
daily  until  there  is  no  disposition  to  a  recurrence  of  the  adhesions. 

PlLimoiu. — This  ia  such  a  narrowing  of  the  prepuce  that  it  can  not  be 
retracted  over  the  glans.  The  degree  of  phimosis  varies  greatly.  In  very 
rare  cases  there  is  no  preputial  opening.  In  other  cases  the  orifice  is  so 
small  that  no  part  of  the  glans  can  be  exposed,  and  there  is  obstruction  to 
the  outflow  of  urine;  but  usually  a  small  part  of  the  glans  can  be  seen. 
Phimosis  may  be  complicated  by  an  elongated  prepuce  (hypertrophic  phi- 
mosis), and  the  elongation  may  exist  without  any  narrowing  of  the  orifice, 
although  this  is  usually  present  to  some  degree. 

The  presence  of  phimosis  makes  cleanlineaa  impossible  in  many  cases, 
and  want  of  cleanliness  leads  to  infection  and  to  balanitis.  This  is  quite 
frequent  even  in  infants.  It  may  be  complicated  by  urethritis,  and  even 
by  cystitis.  Another  consequence  of  the  straining  induced  by  phimosis 
is  heniia,  which  may  be  either  inguinal  or  umbilical.  To  cure  the 
hernia  is  often  impossible,  unless  the  phimosis  is  relieved.  Straining 
also  leads  to  prolapsus  ani,  and,  from  pressure  on  the  spermatic  vessels,  to 
hydrocele.  More  important  even  than  these  mechanical  results  of  phimo- 
sis are  the  reflex  conditions  resulting  from  the  irritation.  Such  symptoms 
may  come  from  preputial  adhesions  as  well  as  from  phimosis.  The 
hyperfesthetic  condition  and  the  resulting  pruritus  cause  frequent  pria- 
pism, and  are  among  the  most  common  causes  of  masturbation.  It  may 
produce  other  nervous  symptoms,  such  as  insomnia,  night  terrors,  etc 
Phimosis  often  causes  frequent  micturition,  dysuria,  and,  in  fact,  most  of 
the  symptoms  of  stone  in  the  bladder.  It  sometimes  leads  to  vesical 
spasm  and  retention  of  urine,  bat  more  frequently  to  nocturnal  inconti- 
nence. 
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The  list  of  reflex  phenomena  which  have  been  attributed  to  pbimoflts 
is  a  long  one,  and  includes  most  of  the  functional  nervous  diseases  of 
childhood.  There  is  abundant  evidence  that  phimosis  may  be  a  cause, 
although  a  rare  one,  of  chorea,  convulsions,  epilepsy,  hysterical  mani- 
festations, pseudo-paralysis,  spasm  of  the  muscles  about  the  hip  causing 
symptoms  resembling  the  early  stage  of  hip-joint  disease,  strabismus, 
amaurosis,  diarrlioiu,  and  many  other  nervous  conditions.  There  is,  how- 
ever, no  evidence  that  cases  of  spastic  diplegia  or  paraplegia  arc  erer 
caused  by  phimosis  or  improved  by  circumcision.  There  baa  been  in  the 
pasta  disposition  on  the  part  of  some  writers  to  attribute  nearly  all  the 
nervous  disturbances  of  boyhood  to  phimosis,  and  an  exaggerated  im- 
portance has  certainly  been  attached  to  this  condition.  Still,  in  a  delicate, 
aneemic  child  with  unstable  nervous  centres,  phimosis  is  capable  of  giving 
rise  to  nervous  symptoms  of  a  most  serious  and  alarming  character.  It 
is  an  important  etiological  factor  in  many  neuroses,  and  one  which 
should  not  bo  overlooked.  On  the  other  hand,  a  very  marked  degree  of 
phimosis  often  exists  in  robust  children  without  producing  any  symp- 
toms whatever. 

TrenimenL — Every  case  of  phimosis  should  receive  attention  in  in- 
fancy. Often  very  little  treatment  is  needed;  but  trouble  is  likely  to 
come  sooner  or  later  if  it  is  neglected.  When  tbere  is  a  very  long  prepuce 
with  phimosis,  the  operation  of  circumcision  should  invariably  be  done, 
even  when  the  degree  of  phimosis  is  slight.  Many  cases  of  phimosis  in 
which  the  prepuce  is  not  long  can  be  relieved  by  stretching.  If  no  part 
of  the  glans  can  be  exposed,  the  simplest  plan  is  to  alit  up  the  dorsum 
of  the  prepuce  with  a  pair  of  scissors  and  forcibly  break  up  the  adhesions. 
The  corners  of  the  Haps  thus  made  can  then  be  snipped  of!  and  one  stitch 
inserted  on  either  side.  This  is  very  easily  done,  and  gives  most  ex- 
cellent results.  In  the  case  of  obscure  nervous  symptoms  in  older  boys, 
the  condition  of  the  prepuce  should  be  examined  and  the  same  rules  of 
treatment  applied.  In  all  cases  of  hernia,  hydrocele,  or  prolapsus  ani, 
when  phimosis  is  present  it  should  be  relieved  as  the  first  step  in  the 
treatment. 

Hypospadias. — In  this  condition  the  urethra  is  not  continued  to  the 
tip  of  the  peniij,  but  opens  on  tho  inferior  surface  some  distance  back, 
being  represented  in  front  of  this  only  by  a  shallow  furrow.  In  moro 
severe  cases  there  is  a  deep  fjssure  which  divides  the  scrotum,  and  some- 
times even  the  perinaeum.  Into  this  fissure  the  urethra  opens.  This  is  a 
condition  likely  to  be  mistaken  for  that  of  hermaphrodism,  especially  as 
the  testicles  are  frequently  in  the  abdominal  cavity.  It  may  be  impossible 
to  decide  the  sex  of  tlie  child  until  puberty.  Surgical  operations  for  the 
relief  of  these  deformities  are  not  very  successful. 

Epispadias. — This  is  a  condition  in  which  the  urethra  opens  on  the 
dorsal  surface  of  the  penis.    It  is  much  less  frequent  than  hypospadias. 
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Thoro  may  Iw^  simply  a  division  of  iho  ^jlans,  or  the  fis.8ure  may  extern!  the 
wholi'  li'ti^tfi  of  Ihe  (iri^iiii  jirnl  Ijl*  complicutw]  Uy  (exstrophy  of  th<?  bladiier. 

Exstrophy  of  the  Bladder. — In  the  complete  form  there  is  a  median 
fissure  I'nuii  lliu  uiiihiliius  to  the  tip  of  the  penis.  It  includes  Uie  an- 
terior alHloniiiml  wall,  Oil*  polvir  tiones,  and  thi'  urethra.  The  bones  are 
entirely  separat«'d  at  the  sympiiysis,  or  connected  behind  the  bladder  by 
a  fibrous  band.  The  hypogastric  reg"ion  is  oceupitnl  by  a  red,  muoous 
surftict',  slightly  corrugated,  which  is  all  tliere  is  of  the  bladder.  In  the 
lower  lateral  portion?  of  the  red  mucous  membrane  two  slightly  rounded 
elevations  are  seen,  from  which  urine  oozes.  These  are  the  openings  of 
the  ureters.  The  penis  is  short,  and  presents  a  shallow  furrow  on  its 
dorsal  surface.    The  testes  are  often  in  the  abdominal  cavity. 

An  analogous  deformtly  is  sometimes  stKm  in  girls.  There  is  a  divi- 
sion of  the  clitoris  and  the  labia  minora  and  majora.  The  fissure  may 
be  80  decji  as  to  reach  nearly  to  the  anus.  The  vagina  is  usually  absent. 
The  rectum  may  opi-n  into  the  prolapsed  bladder. 

All  these  dcfonnities  are  compatible  with  long  life.  In  most  of  them 
the  individual  is  incapable  of  procreation.  In  e.xstrophy  of  the  bladder, 
whether  complete  or  partial,  patieuts  are  a  nuisance  to  themselves  and  to 
all  about  them.  It  is  almost  impossible  to  prevent  the  clothing  from 
being  soake<]  with  urine,  which  gives  everything  connected  with  the 
patient  a  strong  uuimouiacal  odour.  The  skin  is  often  excoriattnl.  Op- 
eration for  the  relief  of  those  cases  should,  I  think,  always  \)C  undertAken. 
Brilliant  results  have  been  olitained  even  in  some  of  the  most  severe  cases. 

Undescended  Testicle — Cryptorchidiam. — In  fictal  life  the  testes  are 
situate<l  in  the  abdominal  cavity  below  tlie  kidneys.  They  usually  descend 
into  the  scrotum  during  tlic  ninth  monlh,  hut  in  children  born  at  term 
the  testichis  tnay  be  in  the  inguinal  rnnaU  or  even  in  the  abdomen.  The 
former  condition  is  quite  fn^jucnt,  being  [irescnt  in  fully  ten  per  cent  of 
uU  mule  L'bildren.  In  most  of  these  Ihe  descent  take«  place  without  diffi- 
culty during  the  first  weeks  of  life,  and  causes  no  .symptoms.  In  others 
the  condition  may  i)orsist.  SjMmtaneous  descent  may  take  place  at  any 
time  before  puberty,  the  chances,  however,  steadily  les^eaing  as  age 
advances.  When  in  the  inguinal  canal,  an  account  of  its  exposed  situa- 
tion, the  testicle  may  be  injured,  or  become  pninful  tind  tender  as  pulwrty 
approaches.  In  any  abnormal  position  it  probably  will  not  develop  prop- 
erly, and  may  remain  without  function,  bnt  interference  with  the  devel- 
opment of  the  body  is  rare.    Hernia  is  a  frequent  complication. 

When  in  the  inguinal  canal,  descent  of  the  testicle  may  sometimes  be 
facilitated  by  manipulation.  If  the  condition  is  unilateral,  operation  is 
unnecessary  except  for  relief  of  pain.  If  it  is  double,  operation  should 
be  performed  before  puberty,  preferably  in  the  eleventh  or  twelfth  year. 
Transplantation  into  the  scrotum  is  at  this  time  simple,  and  usually  buc- 
oeMful.    Should  pain  be  persistent,  and  transplantation  impossible,  the 
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-SBeddf  ma.T  be  n^Iaoed  in  the  ftltdominal  cbtitt.    Bemoral  is  indicated 
mUr  viKS  degcskeratioQ  haf  mkcai  place. 

Wrth.  the  eioeptiMis  alreftdT  mesitioDed.  def ormiti^  of  the  fesnale  geni- 
tak  belong  nther  to  grnceologr  than  to  paediatrk^  sinoe  ther  ue  chiefly 
of  the  internal  organs,  and  do  not  n^oaUj  gire  Frmptoms  before  pabertj. 

DISEASES  OF  THE  MALE  GEKITALS. 

********* — Balanitis  or  inflammation  of  the  prepuce,  is  (me  of  the 
reeoltf  of  phimosis.  It  may  foUow  decomposition  of  the  anegma.  infec- 
ti<m  of  the  mucous  membrane,  injurr.  or  masmrbation.  The  parts  are 
svoUec,  <»dematoas,  red.  painfnl.  and  sometimes  bathed  in  pus.  Be- 
tracti<m  of  the  prepuce  is  impossible.  Under  proper  treatzncait  the 
inflammation  nsnallT  subsides  in  rro  or  thre^  days,  but  there  maj  be 
aome  diechaige  for  a  considerable  time.  Ab^oess  mar  follov,  and  even 
gangrene  of  the  prepuce.  The  most  sereie  cases  are  likely  to  be  com- 
l^icated  by  anterior  urethritis.  I  hare  frequcstly  seen  eiysipdas  start 
from  balanitis,  and  oecasionally  diphtheria  octi-urs  here. 

The  object  of  treatment  is  to  remove  the  irritating  and  infectioiis 
material  lodged  beneath  the  foreskin.  This  may  be  quite  difficult.  It  is 
best  accomplished  by  syringing  with  a  l-to-5,*XM;i  bichloride  £oluti<Mi,  and 
the  constant  application  of  a  wet  antiseptic  dressing.  Ice  is  often  useful 
where  the  cedema  is  great.  It  is  sometime?  ncoftssary  to  dit  up  the 
prepuce  before  the  parts  can  be  thoroughly  cleansed,  and  in  severe  cases 
this  is  often  the  quickest  method  of  cure.  Circxmicision  should  not  be 
d<me  during  an  attack. 

Vrethiitii. — This,  like  the  same  disease  in  females,  may  be  simple  or 
tpeci£c.  Both  forms  are  less  frequent  in  linle  boys  than  in  the  other 
aex.  In  simple  urethritis  the  inflammation  usually  affects  only  the 
anterior  part  of  the  canal,  the  fossa  nayicularis.  There  is  a  slight  dis- 
charge of  pus.  and  sometimes  pain  on  mictuntioiL  The  most  frequent 
cause  is  want  of  cleanliness. 

Gonorrhoea!  inflammation  is  more  common.  This  occurs  eroi  in  boys 
as  young  as  eighteen  months,  but  most  of  the  cases  are  in  those  over 
seven  years  old.  The  usual  cause  is  direct  contagion.  The  symptoms 
are  more  severe  than  in  the  simple  form,  and  resemble  the  same  disease 
in  the  adult,,  with  the  exception  that  constitutional  svmptoms  are  usually 
absent.  A  microscopical  examination  of  the  discharge  is  the  only  posi- 
tive means  of  diagnosis  between  the  two  varieties.  In  these  cases  it 
reveals  the  gonococcus  in  great  number?.  Conjunctivitis  and  arthritis 
are  seen  as  complications,  just  as  in  the  female.  Orehitis  is  very  rare, 
but  balanitis  and  bul»o  are  not  infrev^uent.  Povnter  has  reported  a  case 
in  a  boy  of  three  years,  who,  when  five  years  oKl,  required  treatment  for 
a  urethral  stricture.    He  was  infected  by  a  nurse. 

The  first  thing  in  the  treatment  is  always  to  keep  the  parts  covered. 
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otherwise  the  infection  is  almost  certain  to  he  carruMl  hy  the  haiuU  to 
other  mucous  membranes,  usually  the  conjunctiva.  In  (»thor  rtm|KH*tii  i\w 
treatment  is  the  same  as  in  tlie  adult. 

Hydrocele. — Hydrocele  consists  in  an  accuinulati<in  of  mfnitii  in  wuno 
part  of  the  serous  pouch  brought  down  by  the  testicle  in  itH  thwciMit.  lit 
infants  it  is  usually  due  to  the  imperfect  closure  of  thin  |Mmch  at  Mimo 
point,  where  a  fluid  accumulation  occurs.  Four  varietitm  of  lty<lnHHi)o 
are  met  with  in  young  children : 

1.  Congenital  hydrocele. — In  this  the  condition  iH  a  congenital  oria, 
although  the  tumour  is  not  necessarily  present  at  birth.  Tha  tunica  vagi- 
nalis communicates  with  the  general  peritoneal  cavity.  There  in  preMmt 
an  elongated  tumour,  extending  from  the  bottom  of  the  MTrotum  through- 
out the  whole  length  of  the  cord.  The  tumour  is  nNlucihle,  mitmiimm 
spontaneonslr  by  position,  sometimes,  when  the  o|H!nin^  iH  Htimller,  only 
br  pressore.  It  reduces  slowly,  without  gurgling,  never  goin^  hack  en 
mas$e  like  a  hernia.  The  tumour  is  translucent,  and  is  Mat  on  imrvntwlon* 
The  te^cle  is  above  and  posterior,  and  usually  indiMtim;tly  felt.  (*<m^ 
gexiital  hydrocele  may  be  complicated  by  hcmia. 

t.  Hydrocele  of  the  tunica  vaginalis  with  the  canal  cloned. — In  thlil 
fi[mn.  the  accumulation  of  fluid  is  in  the  scrotum,  aimmunication  with  i}m 
peTTtoocftl  cavity  having  been  entirely  cut  off  by  the  r^omplM^;  M'tUtrniUrn 
of  thin  pooch  in  the  canal  in  the  normal  way,  Thix  In  tftUi  of  tfiA  nuf^i 
freqaent  ffvnzu*.  It  gives  rise  to  an  oval  or  pear-fthafied  tumour,  quftif 
teBi»azui  drm^  n.^uaily  about  two  inches  in  length.  T\ut  r^ord  in  dUtiwftly 
fiiiz  AboTi»  it.  the  te!«ticle  i*>  behind  and  somewhat  aU/v/;  it,  ami  r^fd  alway* 
f-»ic  Tiiry  'lirttinotiT,  This  variety  girt^a  trzn.4wi*inf:y  and  tli^  UAri*!  HiMtm 
fiKiinir  of  a.  hyiroc^rf**, 

3.  Ey'/rTvv  o^'  tk'i  cr/rd. — Thi-  i*  on<i  of  the  rar*:  tortus,  'V\J'.  «^rf//fM 
ponrJi  Thich.  icrompanies  the  -p^rmAtic  of/f!  i.^  o^^:ti  *i'i»'*'><r,  xtu\  t/att' 
3L3nn»an>fl  with  'he  oentocieal  cavi:y:  '^at  vrrl-'/w  'r.  ;.*  r.if^t^i.  T>t^  *ftfttntt\ 
A  ^ivmai,  mA  'lie  'r^rXc^r:  \*  in  ir>  ^.-"zaL  po**."i6ri.  T>>:  f.iirA^*nf  U  *tusi.\\t 
■Mniucinyi.  init  r'»«i.ir:;.vi*;.  \sA  ^z^y.^^^j  ajv^i*  "tf:  -^'.Totam.  f.'<i>Atl/  \% 
ffinw  ;ii:  -torart  pomr  in  ".he  .r-r^^^zjL  'ala^.  TV...-*  \iyUf^M^.  jU.v,  rtwty  \m 
'■nmniieATi^  t;  Aem.A.  T!".i*  i:.^Ti*>'i(':  >j.nt.-<  if*t  th^  ^ama  «*»  *a  th* 
i^rm  inr  mennomV.. 

HIT  m  »a:iuninar.un  -iv.-  '.^r.i'i  :■*  ..'uii:  >!<-.'v  uoit  :.\  'a  .v.^ha*  >%«' 
•na.  T'lpn  n  lu*  .inu.  -  -  r'".*!!  .r—rra.t.*a  '.f  i  .;-n.;n  1:^1.11'.-  *".ni«%' 
*mp»  'or  I  -mad  wrr.a.  7':f*  "i.v.i'i:'  :^  ;.---i;i.'. ;  i.'.#,n'  Me  <:;u*  '^f  ut 
umnnn.  .>  ^  *:i^f  i-  mn  ■."'•^in':  it*».  uiii  "in^-tiir'tnr  -.t.*  "lie  ir:i*^r  -ir> 
•«:«t    In  "^ws  .r*  !*niiir   r   nu*-  i»^  luuitrir-*;:  i»'  i  a7n»i.iiiraiu'.  aeftrtlft. 
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testicle  maj  be  replaced  in  the  abdominal  cavitj.    Bemord  is 
only  when  degeneration  has  taken  place. 

With  the  exceptions  already  mentioned,  deformities  of  the  female 
taU  belong  rather  to  gynaecology  than  to  psdiatricfl,  since  they  are  chiefly 
of  the  internal  organs,  and  do  not  usnally  give  symptoms  before  puberty. 

DISEASBS  OP  TOE  MALE  GENITALS. 

Balanitii. — Balanitis,  or  inflammation  of  the  prepuce,  is  one  of  the 
resuhn  of  phimotiL*.  It  may  follow  decomposition  of  the  smegma,  inlee-j 
tion  of  the  mucous  membrane,  injurj',  or  masturbation.  The  parts  are 
swollen,  (edematous,  red,  painful,  and  sometimes  bathed  in  pas.  Be- 
traction  of  the  prepuce  is  impossible.  Under  proper  treatment  the; 
inflammation  usually  subsides  in  two  or  throe  days,  but  there  may 
some  discharge  for  a  considerable  time.  Abscess  may  follow,  and 
gangrene  of  the  prepuce.  I'he  most  severe  cases  are  likely  to  be  com- 
plicated by  anterior  urethritis.  I  have  frequently  seen  erysipelas  start 
from  balanitis,  and  occasionally  diphtheria  occurs  here. 

The  object  of  treatment  is  to  remove  the  irritating  and  infectious 
material  lodged  beneath  the  foreskin.  This  may  be  quite  difficult.  It  ia 
best  accomplished  by  syringing  with  a  l-to-5,0(»0  bichloride  solution,  and 
the  constant  application  of  a  wet  antiseptic  dressing.  Ice  is  often  useful 
where  the  ledema  is  great.  It  is  sometimes  necessary  to  slit  up  the 
prepuce  before  the  parts  can  be  thoroughly  cleansed,  and  in  severe 
this  is  often  the  quickest  method  of  cure.  Circumcision  should  not  be 
done  during  an  attack. 

Urethritis. — This,  like  the  same  disease  in  females,  may  be  simple  or 
specific.  Hoth  forms  are  k*s  frequent  in  little  boys  than  in  the  other 
•ex.  In  simple  urethritis  the  inflammation  usually  affects  only  tho 
anterior  part  of  the  canal,  the  fossa  navicularis.  There  is  a  slight  dis- 
charge of  pus,  and  sometimes  pain  on  micturition.  The  most  frequent 
cause  is  want  of  cleanliness. 

Gonorrhceal  inflammation  is  more  common.  Tliis  occurs  even  in  boi 
as  young  as  eighteen  iiKinths,  hut  rn(»st  of  the  cases  are  in  those  over' 
seven  years  old.  The  usual  cause  is  direct  contagion.  The  symptoma 
are  more  severe  than  in  the  simple  form,  and  resemble  the  same  disease, 
in  the  adult,  with  the  exrt;|itit)n  that  constitutional  symptoms  are  usually 
aijsent.  A  microscopical  examination  of  the  discharge  is  the  only  poai- 
tivc  means  of  diagnosis  between  the  two  varieties.  In  these  cases  it 
reveals  the  gonococcus  in  great  numbers.  Conjunctivitis  and  arthritis 
are  seen  as  complications,  just  as  in  the  female.  Orchitis  is  very  rare, 
but  balanitis  and  bubo  arc  not  infreciuent.  Poynter  has  reported  a  case 
in  a  boy  of  three  year-^,  who,  when  five  years  old,  re<|uire<l  treatment  for 
a  urethral  stricture.     lie  was  infected  by  a  nurse. 

The  lirst  thing  in  the  treatment  is  always  to  keep  the  parts  covered. 
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otherwise  the  infortinn  is  almost  certain  to  be  carried  by  the  hands  to 
(»ther  mucous  rnonibraiies,  urtiialiy  the  conjunctiva.  In  other  respects  the 
treatment  is  the  same  as  in  the  adult. 

Hydrocele. — Hyilnx^ek;  consists  in  an  aoeuniulation  of  serum  in  Home 
part  of  tlie  serous  ptmrh  brought  dnwn  liy  the  testicle  in  its  descent.  In 
infants  it  is  usually  due  to  the  imperfect  closure  of  this  pouch  at  some 
point,  where  a  fluid  accumulation  occurs.  Four  varieties  of  hydn>cele 
are  met  with  in  youn^  chihlren : 

1.  Congemial  ht/drocvle. — In  this  the  condition  is  a  congenital  one, 
although  the  tumour  is  not  nwessarily  present  at  birth.  The  tunica  vagi- 
nalis communicates  with  the  general  {writoneal  cavity.  There  is  present 
an  elongale<l  tumour,  extending  from  the  bottom  of  the  scrotum  through- 
out tlie  whole  length  of  the  cord.  The  tumour  is  rciiuciblc,  sometimCij 
spontaneously  by  position,  sometimes,  when  the  ojjening  is  smaller,  only 
by  pressure.  It  n'duce,s  slowly,  without  gurgling,  never  going  back  en 
masse  like  a  hernia.  The  tumour  is  translucent,  and  is  flat  on  percussion. 
The  testicle  is  above  and  posterior,  and  usually  indistinctly  felt  Con- 
genital hydrocele  may  be  complicated  by  hernia. 

2.  Hydrocele  of  the  tunira  imginalijt  with  the  canal  closed. — In  this 
fonn  the  accumulation  of  fluid  is  in  the  scrotum,  communication  with  the 
jwritoneal  cavity  having  been  entirely  cut  off  by  the  complete  obliteration 
of  this  jMiuch  in  the  ranal  in  tlie  norinal  way-  This  is  (me  of  the  most 
frequent  forms.  It  gives  rise  to  an  oval  or  pear-shaped  tumour,  quite 
tense  and  firm,  usually  about  two  inches  in  length.  Tlie  cord  is  distinctly 
felt  above  it,  the  testicle  is  behiml  and  somewhat  above  it,  and  not  always 
felt  very  distinctly.  This  variety  gives  translucency  and  the  usual  elastic 
feeling  of  a  hydrocele. 

3.  UydroceU  of  ike  cord, — This  is  one  of  the  rare  forms.  Tlie  serous 
pouch  which  accompanies  the  spermatic  cord  is  open  above,  and  com- 
municates with  the  peritoneal  cavity ;  but  below  it  is  closed.  The  scrotum 
is  normal,  and  the  testicle  is  in  its  usual  jtosition.  The  tumour  is  small, 
elongated,  and  retiucihle,  and  entirely  above  the  scrotum.  Usually  it 
stops  at  some  point  in  the  inguinal  canal.  This  hydrocele  also  may  be 
complicated  by  heniia.  The  diagnostic  points  are  the  same  as  in  the 
form  first  mentioneil. 

4.  Encysted  hydrocele  of  ike  cord, — The  peritoneal  pouch  of  the  cord 
in  this  variety  is  closed  for  some  distance  above,  and  again  below,  but 
somewhere  in  its  course  it  is  open,  and  here  the  fluid  accumulates  in 
the  form  of  a  cyst.  When  small  it  resembles  an  undescende*!  testicle; 
but  on  examination  this  organ  is  found  below  and  in  its  normal  posi- 
tion. When  in  the  canal,  it  is  often  mistaken  for  a  Imph  gland,  some- 
times for  a  small  hernia.  The  tumour  is  usually  about  the  size  of  an 
almond.  It  is  elastic  and  irreducible,  and  translucent  like  the  other  rari- 
eties.    In  cases  of  doubt  it  may  be  punctured  by  a  hypodermic  needle. 
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per  cent  of  his  cases  that  the  mother  had  a  leucorrhceal  discharge.  The 
mode  of  contagion  may  be  difficult  to  trace,  but  this  fact  should  cast  no 
doubt  upon  the  diagnosis. 

SympiomK. — In  infants  and  young  children,  in  the  mild  cases  the 
disease  is  limited  to  the  mucous  membrane  of  the  vagina.  There  is  a 
moderate  yellow  dirjcharge  which,  by  microscopical  examination,  contains 
purt  cells  and  gontwocci.  There  is  little  redness  and  no  symptoms  of 
discomfort.  In  more  severe  cases  the  discharge  is  copious,  often  thick 
and  of  a  yellow  or  yellowish-green  colour.  It  may  l>e  tinged  with  blmxi 
from  sliglit  erosiona.  It  often  causes  excoriation  of  the  labia  or  thigh^i. 
In  many  cases,  but  by  no  means  in  the  majority,  the  urethra  is  involved, 
causing  frequent^  painful  micturition.  Less  frequently  the  inflammation 
extends  to  the  bladder,  but  seldom  or  never  nt  this  age  to  the^iueou.s 
luembrano  of  the  uterus.  The  symptoms  are  chiefly  local,  but  there  may 
be  a  slight  rise  of  temperature  to  100"  or  101**  F.  during  the  period  of_ 
most  acute  inflammation. 

In  giris  past  the  age  of  six  or  seven  years,  the  symptoms  resemble 
those  of  llic  adult;  copious  secretion,  the  formation  of  crusts  on  the 
labia,  frequent,  painful  micturition  from  involvement  of  the  bladder  and 
urethra,  and  ditllculty  in  locomotion.     There  may  be  .slight  fever  ani 
general  malaise.    The  inflammation  may  extend  to  the  lining  membrana' 
of  the  uterus  and,  through  the  Fallopian  tubes,  to  the  pelvic  peritoniEum. 
Sanger  has  reported  such  a  case  in  a  child  of  three  years.    The  endome- 
tritis may  be  demonstrated  by  the  use  of  a  small  speculum,  by  which  the 
discharge  may  be  seen  coming  from  the  cervix.    Swelling,  and  very  rarel; 
suppuration,  of  the  inguinal  glands  may  take  place. 

A  positive  diagnosis  between  simple  and  gonococcus  vaginitis  can  be 
made  with  certainty  only  by  a  microscopical  examination  of  the  dis- 
charge, though  in  default  of  such  examination  an  abundant  purulent 
catarrh  should  be  assumed  to  be  due  to  the  gonococcus  until  the  opposite 
is  provetl.  In  simple  catarrh  the  discharge  is  made  up  of  epithelial  and 
pus  cells,  with  quite  a  wide  variety  of  bacterial  forms,  chiefly  cocci  and 
bacilli,  occasioually  a  few  diplocoeci.  In  gonococcus  vaginitis  the  gono- 
cocci  are  found  in  large  numbers,  and  are  usually  the  only  Iwicteria 
present.  To  be  diagnostic,  they  should  be  demonstrated  within  the  pus 
cells  as  well  as  outside  them.  The  gonococcus  decolourizes  when  staine*! 
by  Gram's  method,  which  fact  distinguishes  it  from  the  other  organ< 
isms  likely  to  be  present  in  the  vagina.  The  staining  is  quite  as  diag-' 
nostic  as  the  cultural  characteristics  of  this  organism.  Cases  of  vaginitis 
are  to  l>e  regarded  as  suspicious  if  pus  is  found  and  few  organisms  are 
detected;  in  such  conditions  subsequent  examination  usually  reveals  the 
gonococcus.  In  my  hospital  experience  the  genococcua  cases  have  out- 
numbered the  simple  purulent  forms,  fully  ten  to  one. 

In  infants,  where  the  amount  of  discharge  is  small  and  likely  to  be 
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oviTl(M)kL'il,  it  is  an  aiivantage  to  apply  Uetwwn  tlip  labia  a  fold  of  gauze 
upon  which  the  yellow  staiu  of  a  puruJeat  diwFuirge  in  readily  notiowl, 
which  might  ntluTwist'  escape  olistTvation. 

Gotiot'oceus  vaginitis  may  be  complicated  by  conjunctivitis,  arthritis, 
endo-  or  jx^ricarditis,  jwritonitis,  and  proctitin.  CVinjunctivitis  is  the 
Ttiost  fn'<piont.  tho  iufottion  usually  being  carried  by  the  hands.  Qono- 
coccus  arthritis  id  not  uncommon  even  in  young  infants.  It  is  usually 
a  multiple  arthritis,  with  the  constitutional  symptomH  of  pyaemia.  The 
wri^t,  ankle,  kncM?  and  elbow,  and  small  joints  of  the  fingers  and  toes  are 
most  fn^pjcnlly  involved.  These  cases  arc  considered  more  fully  in  the 
chapter  on  Acute  Arthritis  in  Infants. 

The  diagno.sia  in  all  the  complicating  conditions  is  ba.scd  upon  tho 
presence  of  the  gonococcus. 

ProphylarU. — ^The  highly  contagions  character  of  gonococcus  vagi- 
nitis makes  it  imperative  that  such  ca.-^s  should  not  be  received  into  the 
siime  ward  or  dormitory  with  other  children.  Only  in  thi^  way  can 
houwi  epidemics  h(?  prevented.  Cases  which  are  mild  should  be  excluded, 
as  well  as  those  which  are  severe.  The  only  etfective  measure  is  to  make 
the  microscopical  examination  of  vaginal  discharges*  of  children  adinitteil 
to  an  institution  as  much  a  matter  of  routine  as  the  taking  of  throat 
cultures  if  there  is  a  tonsillar  exudate.  Cases  showing  the  gonococcus 
should  be  quarantinei!  or  excluded.  When  there  are  a  great  many  ad- 
missions every  month,  a  case  occasionally  escapes  detection.  The  rule 
which  we  have  ftilluwed  in  the  Babies'  Hospital  lias  been  to  make  not 
only  an  examination  on  admission,  but  routine  examinations  of  all  pa- 
tients at  stale^l  intervals.  Only  by  this  means  has  it  at  times  been 
possible  to  eradicate  the  disease. 

The  attendants,  both  day  and  night  nurses,  as  well  as  the  children, 
should  l>e  (luarantiucd,  Napkins,  underclothing,  and  shtvts  from  the 
beds  of  infected  children,  also  towels  and  wash-cloths,  shtiuld  not  go  into 
the  common  laundry,  but  should  be  first  soaked  in  a  strong  solution  of 
carbolic  acid,  and  afterward  lioiled.  All  articles  connectwl  with  the 
children's  toilet,  also  syringes,  thermometers,  etc.,  should  be  carefully 
disinfected.  The  organism  is  one  that  is  fairly  easy  to  kill,  and  if  proper 
precautions  are  taken  epidemics  may  l>e  prevented.  The  essential  meas- 
ure i.s  a  prompt  recognition  and  itw^latiou  of  the  tirst  case  in  the  hospital. 
(Juarantino  should  continue  not  only  until  the  catarrhal  inflammation 
\\ti&  subsided  and  the  organism  has  disappeared,  as  shown  by  a  single 
negative  microscopical  examination,  but  for  a  considerable  time  longer, 
since  a  slight  discharge  "Containing  a  few  organisms  may  remain  for 
weeks  after  the  case  is  considere*!  cured.     Relapses  are  very  frequent. 

Trrtttmrnt. — Cases  of  simple  vaginal  catarrh  should  be  irrigated  twice 
daily  with  a  warm  satumtwl  solution  of  lioric  acid  or  1  to  fi,Ono  bichlo- 
ride.   Cleanliness;  should  l>e  8ecure<l  by  frequcjit  bathing  and  the  skin 
45 
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pn>twted  hy  ointmentfl.  In  more  severe  cawy,  astringent  injcetiond,  such 
nn  Hulphatc  of  zine  or  lonnic  acid,  Hhuuld  be  used,  or  protargol  applii*d 
in  solutionri  of  from  tme  to  five  |>er  e**nt  strengtii.  The  general  health 
should  Ia^  built  up  hy  iron,  ctnl-liver  oil,  and  other  tonics. 

In  gonococcu.s  vaginitis  more  energetic  treatment  is  necessary.  Every 
chihl  should  wear  ii  impkin.  to  prevent  carrying  the  infection  to  the  tryes 
hy  meaUH  of  Uie  hands.  Irrigations  .should  he  useil  at  lea.it  twice  u  day, 
and  stronger  antiseptics  employe<l  (lian  in  the  simple  cases.  The  b€»l 
are  protargol,  in  sfdulions  from  one  to  ten  per  cent  strength,  and  arg\Tol. 
in  solutions  from  five  to  twenty-five  per  cent  strength,  .\pplication-! 
should  liC  made  with  a  cotton  swah;  the  same  substances  may  l>e  used  in 
tlie  form  of  suppositories,  or  the  vagina  may  Ik*  packeil  with  gauze  wet 
in  lliese  solutiims.  The  closest  attcfdion  to  cle^mliness  i.s  rwpnred  in  all 
cases.  This  dit^^ase  is  very  tedious;  many  wtvks,  and  often  months,  may 
Ite  required  for  a  cure.  On  the  whole,  treatment  is  very  unsatisfactory 
on  account  of  the  diliieulties  in  the  way  of  making  thorough  local  appli- 
cations. When  ihe  diseuse  involves  tin'  hhiddcr  and  ureilira,  the  same 
general  measures  as  in  adults  are  indicated. 

GANGRENOUS  VULHTIS  (NOMA). 
This  is  the  same  process  as  that  seen  in  the  mouth  and  knoim  m 
cancrum  oris.  It  usually  follows  one  of  the  infectious  diseases,  most 
frequently  measles,  occurring  in  patients  whoi-e  general  vitality  has  been 
greatly  reiluciHl.  There  is  first  n4)ticed  a  tense,  hrawny  induration,  the 
skin  lioing  shiny  and  swollen  over  a  circiimsf*ril)e<l  area.  In  Ihe  centre 
of  this  there  soon  iippears,  usually  up(Ui  one  of  the  labia  majora.  a  dark. 
circumscril)cd  sj>ot.  Day  by  day  the  gangrenous  area  advances,  pre«»i:le*l 
by  the  induration.  It  may  involve  the  whole  labium,  extending  even  to 
tlie  mons  veneris  and  Uie  periiia?um.  These  eases  are  generally  fatal. 
If  recovery  takes  place,  it  is  with  considerable  deformity  of  the  parts  in 
conse<|ucnce  of  the  extensive  sloughing  and  cicatrization.  As  set|nelie, 
tliere  may  be  fistula*,  stenosis^  or  atresiia  of  the  vagina.  The  prognosis 
is  very  bad.  The  only  radical  treatment  is  early  excision,  and  the  appli- 
cation of  the  actual  cautery,  carbolic  or  nitric  acid. 


CHAPTER    IV. 

ENURESIS. 
SyDonyms:  Incontlnenco  of  urine ;  bed-wetting. 

EnitrksIvS  may  1h»  due  lo  some  malformation  of  t!ie  genital  tract,  sucli 
as  an  abnormal  o|>ening  of  the  bladder  into  the  vagina,  to  extroversion 
of  the  bladder,  or  to  the  persistence  of  the  urachus;  in  the  latter  case 
the  urine  is  dis<?harg(Hl  from  the  undiilicus.  It  also  occurs  in  organic 
diseases  of  the  central  nervous  system,  such  as  idiocy,  c-crebral  palsy. 
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ncu(<'  meningitis,  tiirriours  nf  llie  bruin,  eurUin  forms  uf  in^'elitis,  and 
in  injiirirs  of  the  (.'<>r<l.  In  umny  of  those  comlitions  tfK're  is-ass*>ciated 
inrontincnco  of  fa*ces.  Both  of  tlie  groups  of  casts  montiomMl  arc  quite 
ilistini'l  fnun  lliLMjnlinury  form  of  infonliiiencu  of  uriuc  which  is  seen  in 
diih!h<K)(!.  The  hitter  is  to  bo  regarded  as  a  neurosis,  and  is  the  only 
variety  whieh  will  he  considurt'd  here. 

IL  is  m  many  ease:^  possible  to  teach  infants  to  cunlml  thu  evucuution 
of  the  bladder  Wfore  tlie  end  of  the  first  year;  Hflually,  however,  control 
is  not  itoi|uirwl  even  durinj^'  waking'  iiours  iiiilil  some  time  during  the 
second  year,  and  In  M)nie  heullhy  nifunls  not  In-fore  the  cud  of  the  s^econd 
year.  The  time  depends  very  much  upon  the  training.  If  a  child  during 
its  third  year  can  not  eontrol  the  evacuation  of  the  bladder  during  its 
waking  hours,  incontinence  may  im  said  In  exist. 

Etiology. — Incontinence  of  urine  may  l;te  due  to  a  continuance  of  the 
infantile  condition,  to  anytliinjr  which  increast^  tlie  irritability  of  the 
spina!  centre,  or  which  interferes  with  th<'  cerebral  tontrol  over  this 
centre,  or  to  anything  which  increa-ses  the  irritability  of  the  terminal 
filaments  td  the  vesical  nerves  or  of  those  in  the  nei;rhl»ourh<K)d.  The 
causes  of  inconlintmce  thus  may  be  in  the  tH*ntral  nervous  system,  in  the 
urine,  in  the  bladder,  or  in  any  of  the  adjacent  organs. 

The  causes  relating  to  the  central  nervous  system  are  in  the  main 
those  of  the  other  neuros<*s  of  childhood  ;  tliese  are  anaMtiia,  malnutrition, 
i\i\  inlierited  nervous  constitution,  or  a  condition  of  extreme  uervousness 
or  neurasthenia,  the  result  of  the  child's  surroundings.  In  such  cases 
incontinence  is  often  associated  witli  chorea,  epilepsy,  hysteria,  headaches, 
neuralgia,  and  other  nervous  symptoms.  In  these  conditions  there  nuiy 
l>e  not  only  an  increased  irritahility  of  the  nerve  centn»s,  but  also  of  the 
peripheral  nerves,  accompanied  by  loss  of  tone  of  the  vesical  sphincter. 
A  similar  cf>ndition  may  exist  with  almost  any  form  of  acute  illness, 
usually,  however,  btMng  only  temporary. 

Incontinence  may  be  caused  either  by  a  highly  acid,  concentrated  urine 
where  an  insutficient  amount  of  fluid  is  taken,  or  to  tlie  opposite  condl- 
tirm,  where,  owing  to  the  drinking  of  a  large  (piauLily  of  water,  f»flen 
only  a  matter  of  habit,  the  amount  of  urine  is  very  greatly  increased  and 
passed  at  fre<)uent  intervals. 

In  the  bladder  itself,  cystitis  and  vesical  calculus,  although  infre- 
quent, should  not  be  overlookc»d  as  possible  causes.  In  a  few  eases,  where 
incontinence  has  existe<l  a  long  time,  the  bladder  becomt»s  so  contracted 
that  it  will  hold  only  an  ounce  or  two  of  urine.  This  condition,  although 
not  the  primary  cause  of  enuresis,  may  be  enough  to  continue  it. 

Local  irritation  in  the  neighbouring  organs  may  be  due  to  adherent 
prepuce,  balanitis,  phimosis,  or  to  a  narrow  meatus.  All  of  these  condi- 
tions are  frt»<iuently  associate*!  with  incontinence.  H(*ctal  frritatiim  may 
be  due  to  pinworms,  anal  fissure,  or  rectal  polypus;  and  vaginal  irrita- 
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tion  to  till vo- vaginitis  or  adherent  clitoris;  but  theue  are  rarely  the  ooljr 
cauHe.  Often  ve  have  incontinence  as  the  result  of  a  combination  of  acv- 
eral  causes,  no  one  of  which  alone  would  have  been  sulBcient  to  prodt»ci» 
it.  Thus,  in  a  healthy  child  phimosis  may  give  rise  to  no  symptoms,  while 
in  one  who  is  ansemic  or  neurasthenic  it  may  produce  enough  local  irri- 
tation to  cause  incontinence.  In  many  caseg  heredity  seems  to  be  a 
factor  of  some  importance,  parents  often  having  suffered  in  their  child- 
hood from  the  same  condition ;  quite  frecjuently  two  and  sometimes  even 
three  children  in  the  same  family  are  alTected.  In  many  cases  the  con- 
dition seems  to  be  mainly  the  result  of  habit,  and  in  all  cases  habit  is 
a  potent  factor  in  continuing  the  incontinence,  sometimes  after  the  orig- 
inal exciting  cause  has  been  removed.  Frequently  no  adequate  cause 
can  be  found.  Both  sexes  are  about  equally  liable  to  cjiureaia,  and  it 
may  Im?  seen  in  all  ages  up  to  puberty. 

Symptoms. — Enuresis  may  be  nocturnal  or  diurnal,  or  lioth.  ()f  184 
cases,  'iS  were  mx-tumal,  iJ  diurnal,  and  102  were  lw>th  niM-tnnial  and 
diurnal.  Cases  differ  greatly  in  severity.  Incontinen«'  may  be  habitual, 
occurring  every  night,  often  several  times  during  tlie  night,  and  fre- 
quently during  the  day;  or  it  may  l>e  only  occasional  under  the  influence 
of  some  special  exciting  cause,  where  it  continues  a  few  days  or  wvelcs 
until  the  cause  is  removed.  In  a  considerable  number  of  cases,  the  condi- 
tion lasts  from  infancy  until  the  sixth  or  seventh  year.  It  may  even  con- 
tinue until  pul>erty ;  but  it  generally  ceases  at  that  |>eriod,  unle-<s  its  caui^ 
is  mechanical,  or  depends  upon  some  organic  disease  of  the  brain  or  cortl. 
In  ordinary  enuresis  there  is  never  dribbling  of  the  urine,  but  usually  a 
contraction  of  the  walls  of  tlie  bladder  follows  ahnost  immediately  upon 
the  desire  before  the  patient  can  make  his  wants  known  or  reach  a  wm- 
venient  place  for  micturition.  At  night  the  same  thing  may  occur  with- 
out wakening  tlie  child,  the  contraction  Ixiing  of  purely  reflex  origin. 

Prognosis. — The  condition  is  usually  hofM?Iess  when  it  depends  upon 
organic  disease  of  the  brain  and  cord ;  also  in  cases  due  to  malformation, 
unless  these  are  amenable  to  surgical  treatment.  In  the  ordinary  cases 
seen,  the  prognosis  depends  upon  tlie  age  of  the  child,  the  duration  of  the 
syiuptom,  and  the  nature  of  the  exciting  cause.  In  children  of  from 
thr<Hj  to  five  years  a  cure  can  usually  Iw  accomplished  with  pro])er  man- 
agement. Those  who  arc  older  are  much  less  amenable  to  treatment, 
especially  if  the  condition  has  persisted  since  infancy;  but  if  the  incon- 
tinence has  lasted  only  for  a  year  or  so,  the  outlook  is  much  more  encour- 
aging. When  some  cause  can  be  discovered  which  can  be  removed,  the 
prognosis  is  better  than  if  none  can  l>e  found.  There  are,  however,  some 
cases  in  which  no  other  cause  than  habit  can  be  discovered  which  resist 
all  treatment,  the  condition  finally  ceasing  spontaneously  at  or  a  little 
lw?fore  puberty;  in  very  few  does  it  continue  beyond  this  period. 

Treatment. — The  first  indication  is  to  remove  the  cause,  where  one 
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ran  lio  found.  If  there  are  prcptilial  adhesions,  they  shouM  Iw  broken 
up  ami  irrilutin^  srne^im  rcniovi-'d.  If  phimoHifi  is  present,  it  should  be 
relievoil  liv  stretching  or  circumcision.  A  narrow  meatus  should  be  cut 
1(1  [jrupor  liiiiicnsifinri.  If  etone  in  tlie  bladder  is  suspected,  as  it  should 
Ih?  when  tlie  incontinence  i8  worse  by  day  tind  accompanied  by  straining; 
and  painful  spasm  of  the  bladder,  the  patient  should  be  sounded  for  stone. 
I'inwornis  in  the  rectum  shoulH  receive  the  appropriate  treatment  hy 
injections.  While  the  local  conditions  mentionwl  should  always  be 
attendeti  to,  the  fact  remains  that  few  cases  are  cured  simply  by  reliev- 
ing tlu'iTi,  except  those  due  to  vesical  calculi.  The  evplanation  of  this 
is  tlint  liabit  is  so  ini[mrtant  a  factor  in  keeping  up  incontinence  where 
it  has  existed  a  long  time. 

A  cancentratcil  urine  of  hij^h  acidity  with  deposits  of  uric  acid,  is  an 
indication  for  alkalies  and  the  free  use  of  all  Huids,  especially  water. 
On  tiie  i»ther  hand,  when  there  is  passed  a  large  tpiantity  (>f  urine  with 
low  specific  gravity,  the  amount  of  water  and  other  fluids  should  he 
restricted.  Ihiring  the  night,  water  should  be  forliidden  and  the  amount 
given  in  thtt  latter  part  of  the  day  greatly  nnluced.  In  these?  eases  the 
incontinence  is  often  simply  the  result  of  the  jmlyuria,  which  in  turn 
depends  u[>nn  polydipsia. 

To  institute  a  proper  general  regime  shouM  Jh*  the  next  step  in  the 
treatment.  Care  should  be  taken  to  secure  for  the  child  a  siuiple,  natural 
life,  preferably  in  the  country.  There  should  he  no  overtaxing  of  the 
nervous  system  at  home  or  in  school.  Kvery  *'aus<^  of  unnatural  excite- 
ment should  be  avoided.  Early  hours  and  plenty  of  sleep  must  be  insi.sted 
ui>on.  Certain  articles  of  diet  are  to  he  avoided,  and  coffc»e,  tea,  and  beer 
should  k'  absolutely  prohibitcfl.  Sweets  and  all  highly  seasoneil  food 
should  l>e  very  sparingly  allowed,  or  not  at  all.  Although  it  is  l>elieved 
by  many  that  a  diet  into  which  meat  enters  largely  is  injurious,  from 
personal  experience  I  have  not  found  the  exclusion  of  meat  to  lie  of  any 
advantage.  The  diet  which  succeeds  best  is  a  simple  one  composed  of 
milk,  vegetables,  fruits,  meats,  and  cereals.  With  most  patients  who  have 
nocturnal  incontinence,  it  is  well  to  allow  fluids  fnrely  during  the  early 
part  of  the  day,  hut  little  or  none  after  3  or  4  P.  M.,  a  dry  supi>cp  Ijcing 
given  just  before  retiring.  The  child  should  be  taught  to  hohl  his  water  as 
long  as  possible  during  the  day,  to  accustom  the  bladder  to  full  distention. 

Measures  directed  toward  improving  the  general  muscular  and  nervous 
time  are  of  the  greatest  imi>ortance,  and  they  are  require<l  in  most  cases, 
excepting  the  very  young  children.  It  should  lie  rememberetl  that  incon- 
tinence of  urine  is  a  neurosis,  depending  like  most  neuroses  of  childhood 
upon  disturhe*!  nutrition.  Anmmia,  chlorosis,  malnutrition,  indigestion, 
and  constipation  should  each  receive  careful  attention.  Any  local  con- 
dition, such  as  adenoid  growths  of  the  pharyn.T,  which  might  serve  to 
increase  the  general  nervous  irritability,  should  be  removed. 
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Th<?  moral  treatment  of  the  cnse  is  imj>ortant.  One  sliould  work 
upon  the  oliiMV  pritlc  ami  ux-  <*ven*  poei^iliU*  ineann  to  t^lrcngtheo  his 
will.  Puniahment^  whether  eorp<iral  or  othenrise  do  little  good^  and 
with  nio:*t  children  they  arc  al>^lutely  harmful.  With  children  in  whnm 
inctmiinence  i*  chiefly  a  uatier  of  habit,  I  have  often  found  rewBnis 
n»r»re  oiTicaeious  than  any  other  niean.4  of  treatment.  One  should  fir*l 
find  out  what  it  is  that  the  cliilJ  desire*  mo^^t — a  new  doll,  a  bicycle,  a 
fKiny — and  allow  liim  to  have  it  if  his  Ix^I  is  dry.  taking  it  away  if  it  i* 
wel.     A  reward  of  five  cents  for  every  dr\-  night  sometimes  works  marvels. 

The  measure!?  desTribed — removal  of  local  causes,  building  up  of  the 
)^*ncrnl  hi'aUh,  ini^titution  of  a  proper  regime,  and  mental  and  moral 
means — in  a  very  considerable  numlier  of  ease^  suffice  for  a  cure.  They 
generally  constitute  the  most  important  part  of  the  treatment,  and  their 
value  is  not  sufficiently  appreciated.  Perrtonally  I  have  found  thc?sc 
means  more  effective  than  the  use  of  specific  drugs.  Dnigs  an?  useful  a.'* 
accessories,  hut  alone  seldom  accomplish  a  cure.  Of  those  employetl  bella- 
donna is  certainly  the  most  effective,  but  its  administration  should  Im? 
c-oniinu(.*d  for  a  long  time.  Atropine  either  in  solution  or  in  tablet  form 
is  the  mf»st  convenient  method  of  administration.  For  nocturnal  in- 
continence, yVaa  of  a  grain  for  each  year  of  the  child's  age  up  to  seren 
years,  is  a  suitable  initial  dose.  A  child  of  five  would  thus  be  takin*;^ 
g\t  of  n  grain.  .\t  first,  a  single  dose  should  l)e  given  at  l>edtime;  after 
a  few  days  a  second  dose  may  be  given  three  or  four  hours  earlier.  To 
pUHJi  the  drug  much  furtlier  than  this,  causes  much  discomfort  and  is 
of  doubtful  ndvuntage.  After  the  condition  is  under  contn^l,  the  same 
dose  should  be  continued  for  some  time  and  then  reduced,  the  atropine 
lieing  given  for  at  least  two  months  in  grodually  diminishing  doses  after 
the  incontinence  has  ceasetl.  This  is  very  important  if  the  cure  is  to 
l)o  permanent,  as  there  is  eo  strong  a  tendency  in  these  cases  to  relapse. 

Stryehninc  may  Iw  adde<l  in  cases  not  yielding  to  the  atropine  alone. 
It  is  particularly  advantageous  when  there  is  diurnal  as  well  as  nocturnal 
incontinence,  for  under  these  conditions  there  is  usually  a  lack  of  tone  in 
the  sphincter,  as  well  as  increased  irritability  in  the  mucous  membrane 
of  the  bladder.  Tlie  initial  dose  for  a  child  of  five  years  should  U'  -rJ^r 
of  a  grain  twice  daily;  this  may  be  gradually  iucTease<l  to  -j^  of  a  grain 
three  times  a  day;  but  there  is  rarely  any  advantage  in  pushing  it  fur- 
ther. Ergot  is  sometima*  useful  in  conjunction  with  other  drugs,  hut 
nircly  gives  ndief  when  both  strychnine  and  atropine  have  failcil.  Some 
olwtinate  cases  are  reported  to  have  lHH>n  relievtHl  by  farad  ism:  the  posi- 
tive ywle  is  attached  to  a  small  electrode  passetl  into  the  rectum  and  the 
negative  p(»Ie  applitnl  over  the  bladder.  The  sitting  should  last  for  ten 
minutes  and  l)e  repeatecl  three  times  a  week.  My  own  experience  with 
this  method  of  treatment  has  been  disappointing.  If  there  is  reason  to 
suspect  a  contracted  bladder,  as  when  the  incontinence  haa  lasted  for 
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years  nnd  tlie  bladder  will  never  hold  more  than  nn  ounce  or  two  of 
urinOj  cure  is  souietitncs  aceom]>Iished  by  daily  distending  the  organ 
up  to  it«  normal  capacity  with  warm  water. 

Carpfnl,  intelligc^nt,  systematic  1  raining  is  o  most  valuahle  adjunct 
to  all  measures  employed  for  the  relief  of  this  very  annoying  condition. 


VESICAL  SPASM. 

This  is  quite  a  common  condition,  and  often  passes  under  the  name 
of  genital  irriiaiioii.  It  is  characterized  by  frequent,  sometimes  by  diffi- 
cult and  painful,  micturition.  It  occoirs  in  children  of  all  ages,  even  in 
infants,  but  is  especially  frequent  between  the  ages  of  two  and  five  years. 
This  symptom  has  already  been  referred  to  in  connection  with  uric-acid 
infarctions  in  very  young  iufauis. 

The  usual  cause  is  the  irritation  of  the  bladder  by  a  concentrated, 
highly  acid  urine.  It  often  results  from  cold;  it  may  accompany  acute 
febrile  prucenses,  and  is  sometimes  merely  a  symptom  of  nervous  irrita- 
bility. The  cause  may  thus  be  in  the  bladder  or  in  the  urine.  It  may  be 
accompanied  by  enuresis,  but  usually  occurs  without  it.  It  is  sometimes 
gymptoiuatic  of  disease  in  adjacent  parts,  as  in  the  rectum  or  the  pelvic 
peritoneum,  or  it  may  l»c  associated  with  inflanimation  of  the  vulva  or 
urethra.    It  is  also  one  of  the  8>Tuptoms  of  vesical  calculus. 

The  symptoins  of  vesical  spasm  are  local  only.  The  child  passes 
water  very  fnM]uently,  often  several  times  an  hour.  The  accompanying 
pain  may  be  intense,  not  infrequently  sufficient  to  cause  the  child  to 
cry  out.  Often  there  is  pain  and  severe  vesical  tenesmus  with  the  pas- 
sage of  only  a  few  drops  of  urine  at  a  time,  but  blood  is  not  present.  If 
the  condition  depends  upon  the  character  of  the  urine,  or  is  only  an 
expression  of  an  extreme  vesical  irritability,  the  symptoms  are  generally 
of  short  duration,  (lussibly  a  day  or  two.  If  it  depend?  upon  vesical 
calculus,  it  may  bo  intermittent.  If  it  is  associatetl  with  disease  of  the 
adjacent  pelvic  viscera,  it  is  inconstant,  and  may  continue  for  a  con- 
siderable period,  depending  upon  the  nature  of  the  cause. 

The  treatment,  in  the  ordinnry  cases,  consists  in  the  administration 
of  an  abundance  of  water,  with  alkaline  diuretics,  and  either  belladonna 
or  hyoscyamus.  The  following  formula  is  one  that  I  have  usually  found 
efficient : 

B     Tinclunp  hrosoyami 3  m. 

Potusii  citratis 3j 

Aqu0  destjllat 5  'J 

U.   Sfg. :  naif  a  teaspoonful  in  water  everj  hoar  to  a  child  of  two  ;«ar& 

If  the  cause  is  outside  the  bladder,  it  should  receive  appropriate 
treatment. 
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VESICAL  CALCULL 

The  nucleus  of  a  vesical  calculus  is  usually  a  renal  calculus  which 
has  (msfit'd  the  ureter,  hut  lius  been  prevented  by  its  size  from  going 
farther.  Stone  in  the  bladder  is  extremely  rare  in  infancy,  probably 
owing  to  the  fluid  diet,  but  it  is  not  infrequent  in  children  from  two 
to  ten  years  of  age.  The  most  common  variety  of  calculus  at  this  lime 
is  the  uric  acid.  The  other  forms,  although  occasionally  seen,  are  all 
quite  rare. 

The  s3'mptom8  in  children  are  somewhat  different  from  those  in 
adults,  and  the  condition  is  ofti^n  overlooked.  There  is  frequently  pain 
upon  micturition,  especially  at  the  close  of  the  act,  which  may  be  felt 
at  the  end  of  the  penis  or  in  the  perin»um.  There  may  be  a  sudden 
stoppage  in  the  flow  of  urine.  The  straining  often  leads  to  rectal  tenes- 
mus and  even  to  prolapse.  This  complication  is  so  frequent  that,  in  a 
case  of  persistent  prolapse,  stone  should  always  be  sus|)ected.  Incon- 
tinence of  urine  is  a  prominent,  and  often  the  principal  symptom;  in 
many  eiises  it  is  noticed  only  during  the  day.  The  urinary  changes  are 
not  generally  marked;  haematuria  is  rare,  and  mucus  and  pus  arc  in- 
frequent and  in  small  quantity.  The  genital  irritation  may  lead  to  the 
habit  of  muslurbaliou.  A  stone  of  any  considerable  size  may  often  be 
felt  by  a  bimanual  examination,  one  finger  being  placed  in  the  rectum 
and  the  other  hand  above  the  pubes.  This  is  easier  in  males  than  in 
females,  but  it  is  not  very  trustworthy,  and  not  conclusivi!  when  it  gives 
a  negative  result.  A  positive  diagnosis  is  made  only  by  exploring  the 
bladder  with  a  sound. 

The  treatment  of  calculus  is  purely  surgical.  In  youug  children  the 
suprapubic  is  now  generaliy  preferred  by  surgeons  to  the  perineal  opera- 
tion, if  the  calculus  is  too  small  to  be  easily  removed  by  crushing. 
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The  Weight  of  the  Brain. — From  ninety-eight  observatioiiB  mado  in 
the  poBt-inortern  room  of  the  New  York  Infant  AByhini,  the  following 
were  the  average  weights  noted  : 

At  three  months 21    oz.  (602  gram me»), 

Atfiixinonths 85i   "  (712         "       ). 

At  twetre  months... 82^   "  (016        "       ). 

At  two  years 85     "   (ODD        "       ). 

The  following  are  the  figures  given  hy  Boyd  and  Schafer:* 


AOB 


At  birth  (full  term) 

Under  three  months 

Prom  Ihrpp  to  six  moiilhs  . . . . 
From  six  to  twelve  months . . . 

Ppom  on«  to  two  yeara 

Prom  two  10  four  years 

Prom  four  to  seven  years 

Prom  seven  to  fourteen  years . 
From  fourteen  to  twenty  years 


PenuUcB. 


OuDoeo. 

Onuninea. 

OuncM. 

OrunmaB. 

lU 

330 

10 

283 

17i 

403 

16 

451 

31 

602 

20 

560 

27 

776 

26 

727 

88 

041 

80 

S48 

39 

1.005 

35 

990 

40 

1.188 

40 

l.lBfl 

46 

1.301 

40* 

1.154 

48* 

1,874 

** 

1.244 

At  birth  the  weight  of  the  brain  to  that  of  the  body  is  nearly  1 : 8. 
During  infancy  and  childhood  the  following  is  the  ratio,  according  to 
Bischoff:  during:  the  first  year,  1:6;  the  second  year,  1:14;  the  third 
year,  1:18;  at  tlio  fourteenth  year,  1 :  15  to  1 :  25  ;  in  adults,  1 :  43. 

The  Spinal  Cord.— The  weight  of  the  cord  to  the  weight  of  the  body 
at  birth  is  1 :  500  ;  in  adult  life  it  is  1 :  1500.  According  to  Kolliker,  the 
spinal  nord  and  the  vertebral  column  arc  the  same  length  until  the  end  of 
the  third  month  of  foetal  life,  there  being  nt  this  time  no  cauda  equina. 
At  the  ninth  month  the  lower  end  of  the  cord  is  opposite  the  third  lum- 
bar vertebra ;  in  the  adult  it  is  opfiosite  the  first 


•  Quut«<l  by  Sachs. 
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Some  Peonliarities  in  the  Diseases  of  the  Herroos  System  in  Infancy 
and  Childhood.* — The  relatively  large  ^ize,  the  rapid  growth,  and  the  im- 
matarity  of  the  brain  and  cord  during  early  life,  explain  much  that  is 
peculiar  in  the  nervous  diseases  of  this  period. 

At  this  time,  apparently  trivial  causes  are  enough  to  produce  quite  pro- 
fonnd  nervous  impressions,  because  of  the  instability  of  the  nervous  centres 
and  the  greater  irritability  of  the  motor,  sensory,  and  vaso-motor  nerves. 
These  are  conditions  which  are  very  much  increased  by  all  disturbances  of 
nutrition.  These  disturbances  may  be  manifold  in  character,  but  they  lie 
at  the  root  of  very  many  of  the  neuroses  of  early  life, — e.  g.,  extreme  nervous- 
ness, disorders  of  sleep,  stuttering,  chorea,  incontinence  of  urine,  tetany, 
and  convulsions.  The  great  liability  to  convulsions  depends  not  only 
upon  the  greater  irritability  of  the  peripheral  nerves,  but  on  the  instability 
of  the  nervous  centres  and  the  lack  of  inhibition  over  the  motor  ganglion 
cells  of  the  spinal  cord.  The  nervous  centres  are  more  easily  exhausted 
than  later  in  life.  Prolonged  or  continuous  overstrain  from  any  cause 
whatsoever,  frequently  leads  to  headache  and  chorea,  and  sometimes  even 
to  epilepsy  and  insanity. 

Another  peculiarity  is  the  serious  consequences  which  often  follow 
reflex  irritation,  although  this  is  rarely  the  only  factor  in  the  case. 
Conditions  which  in  adult  life  produce  almost  no  effect  may  in  infancy 
be  the  cause  of  most  alarming  symptoms.  As  a  few  examples  may  be 
cited,  reflex  symptoms  due  to  phimosis  or  intestinal  worms,  convulsions 
from  disturbances  of  digestion,  nervous  symptoms  due  to  eye-strain,  or  to 
adenoid  growths  of  the  pharynx.  In  the  production  of  some  of  these, 
especially  attacks  of  convulsions,  there  are  several  factors,  such  as  the 
great  irritability  of  the  peripheral  nerves,  the  instability  of  the  nervous 
centres — often  a  result  of  disturbed  nutrition,  as  in  rickets — and  the  lack 
of  inhibitory  action  of  the  cortex  of  the  brain. 

As  a  third  point  of  importance  may  be  mentioned  the  grave  permanent 
results  which  often  follow  relatively  small  organic  lesions.  A  good  illus- 
tration is  seen  in  the  lesions  which  produce  cerebral  birth-palsy.  Hero 
the  damage  is  only  in  small  part  the  immediate  effect  of  the  haemorrhage, 
for  this  often  is  not  great,  but  it  is  the  interference  with  the  development 
of  certain  parts  of  the  cortex  that  makes  this  condition  so  serious. 

From  what  has  been  said,  it  follows  that  the  hygiene  of  the  nervous 
system  is  of  the  utmost  importance  in  infancy  and  childhood.  It  is 
essential  for  the  healthy  development  of  the  nervous  system  that  all 
stimulants  should  be  avoided, — not  only  tea,  coffee,  and  alcohol,  but 
undue  and  unnatural  excitement,  the  effect  of  which  in  infancy  is  almost 
as  serious.     A  normal  development  can  take  place  only  in  the  midst  of 

*  See  Rachford ;  Some  Physiological  Factors  in  the  Neuroses  of  Childhood.    Cin- 
oinnati,  1895. 
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qu lot  and  peaceful  fliirronndiTigs,  with  plenty  of  time  for  rest  and  sleep, 
The  conditions  of  luodcrn  life,  especiall}'  in  cities,  are  such  that  these 
laws  are  almost  invariably  violated*  and  the  nonsequcncea  of  this  are  seen 
iu  the  marked  aud  steady  increase  in  nervous  diseases  among  children. 


CHAPTER  IL 

QENERAh  AND  FUNCTIONAL  NERVOUS  DISEASES, 
CONVULSIONS. 

Under  this  hea<]  are  included  attacks  of  acute  tranHiont  nervous  dis- 
turbance, characterized  by  invohnitary  rliythmioal  spasm  of  the  muscles, 
eitlier  of  the  face,  trunk,  or  extremities,  or  all  of  them,  usually  accom- 
jtanied  by  loss  of  consciousness.  They  may  be  regarded  as  "  motor  dis- 
charges" from  the  cortex  of  thii  hrain. 

Etiology. — The  fjrineifml  predisposing  cnuses  are  infancy,  conditiona 
affecting  the  nutrition  of  the  hrain,  and  hereditary  infliierices.  Of  all  these 
factors,  the  most  important  one  is  the  insUihilily  of  the  nerve  centres  which 
is  characteristic  of  infancy  and  is  associated  with  the  non-development  of 
tlio  voluntary  centres  of  the  cortex.  The  brain  grows  more  during  the 
first  year  than  in  all  later  life,  and  this  rapidity  of  growth  is  in  itself  an 
important  predisposing  cause  of  functional  derangement.  After  infancy, 
att;tcks  of  convulsions  are  much  less  frequent,  and  after  seven  years  they 
are  relatively  rare.  While  convulsions  occasionally  occur  in  children  pre- 
viously healthy,  the  majority  of  attacks  arc  in  those  In  whom  there  is  at 
least  some  disturbance  of  the  nutrition  of  the  brain, — the  cerebral  insta- 
bility of  infancy  being  greatly  exaggerated  by  such  nutritive  disorders.  The 
most  frequent  one  is  rickets,  which  may  be  regarded  as  altogether  the  most 
important  predisposing  cause  of  infantile  convulsions.  They  are  often 
one  of  the  earliest  symptoms  of  that  disease,  and  where  convulsions  occur 
in  infancy  without  evident  cause,  rickets  should  always  be  looked  for. 
Any  disturbance  of  nutrition  may  predispose  to  convulsions,  such  as  ex- 
haustion, auojmia,  malnutrition,  syphilis,  aitd  debility  resulting  from  any 
acute  disease,  especially  those  of  the  digestive  tract.  Children  who  in- 
herit from  their  jwirents  a  peculiarly  nervous  temperament  are  more  liable 
to  convulsions  than  are  others.  This  predisposition  is  often  seen  in  sev- 
eral  members  of  the  same  family.  Females  are  rather  more  frequently 
affected  than  males. 

The  exciting  causes  include  a  wide  variety  of  pathological  conditions, 
among  which  disturbances  of  digestion  take  the  first  place.  Where  the 
susceptibility  is  very  great,  the  exciting  cause  may  be  a  trivial  one.    These 
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cauMi  mar  be  groaped  under  three  geoecBl  he»da ;  (1)  dmci  initatioo  of 
the  eortfix  of  the  brain ;  (2)  reflex  iiritAticQ ;  (3)  tozk  inflacBoea. 

Under  the  head  of  direct  irritatioo  may  he  indnded  all 
OGCurriog  with  the  rariooi  fomu  of  cerebral  diieaM ;  the  most  fpBqoent  ara 
meoicgitis,  meningeal  or  cerebral  hanoorrha^  tamonr,  ahaneai,  hjdro- 
eephalat,  emboliim,  and   thrombosH.    As  eTampJew  of  reflex  irritatmi 
maj  be  c1a«ed  the  ooomkioos  following  serere  injariee»  like  oomjMMiiid 
fractures  or  boma,  renal  or  intestinal  oolio,  retention  of  urine;,  phinKwit,  m 
foreign  bodj  in  the  ear^  or  intestinal  strangnlatioo.     A  ceee  has  been  re- 
late*] to  me  in  vhich  the  application  of  cold  to  the  skin  repeaiedlj  indnoed 
conmluons^    Other  oondilionfl  cUssed  under  this  head  are  dentition  mod 
worms,  hot  both  most  be  reigarded  as  exccetlinglj  rare  eanaes  of  ooDViil- 
sions.     The  exciting  cause  is  rerr  freqaentW  the  presence  in  the  sttmiafth 
or  intestines  of  ondigeated   food;   snch  attacks  are  aometimes  aacribed 
to  reflex  irritation,  bat  the  majority  are  better  regarded  as  toxic     Acmte 
and   chronic   indigestion  are   to   be   ranked  among   the   most  fne<{QeDt 
canses  of  conTulsions,  both   in  infants  and  older  children.      In  either 
there   may  be   but  one  attack,  or  attacks  may   recur  at  intervals   of  a 
few  months  with  a  repetition  of   the   cause.      Of   toxic  origin   may  be 
considered   not  only   the  conrnlaions   resulting    from    conditions    like 
uraemia  and  asphyxia,  bat  also  those  which  occnr  at  the  onset  or  in  the 
coarse  of  various  infections  diseases,  sometimes  clawed  as  febrile  con- 
ralsioDS.    They  are  very  frequent  at  the  onset  of  certain  diseases,  particu- 
larly pnenmonia,  scarlet  fever»  malaria,  acute  indigestion,  and  gastro-enterio 
intoxication;  less  frequently  measles,  typhoid   fever,  ileo-oolitis.   and 
diphtheria.     In  these  cases  the  convulsions  seem  due  partly  to  the  in- 
tensity of  the  poison  and  partly  to  the  guddenness  with  which  it  affects 
the  nervous  system.    Convulsions  occurring  late  In  the  course  of  many 
diseases  may  1>p  due  to  toxic  influence:?,  especially  when  asstociated  with 
exhanstion  of  the  nerve  centres^  from  the  prolonged  dit^turbanoes  of 
nutrition  accompanying  the  febrile  condition. 

In  pertuBfiis,  which  of  all  infectious  diseases  is  the  one  in  which  con- 
vulflions  are  most  frequent,  several  factors  may  be  present :  asphyxia 
due  to  a  severe  paroxysm,  cerebral  congestion  or  h«raorrhage  resulting 
from  such  a  paroxysm,  or  simply  from  the  peculiar  susceptibility  of  the 
patient  brought  about  by  the  disease  itself. 

(*onvnlsions  may  be  associated  with  enlarpument  nf  the  thymus  gland. 
I  have  sc«en  R'veral  fatal  canfs  of  convulsions  where  then*  wifi  found  at 
autop*i.y  great  enlargoniont  of  the  tliymus,  which  wcighe<l  friun  one  to 
one  and  a  half  ouncosi.  Some  of  th(.'>c  infants  were  previously  hwilthy; 
some  were  rachitic.  The  similarity  of  all  those  casts  indicated  that  the 
convulsions  were  in  some  way  due  to  the  enlarged  thymus,  possiiily  from 
pressure  either  iifKin  the  luiij^s,  (he  Inr^r*'  vf-sscls,  or  the  pncumogastric 
ner\'»?s,  or  in  some  other  way,  not  yet  understood. 
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There  are  some  oases  of  oonvuiRions  for  which  no  caHse  can  be  dis- 
covered even  at  autopsy,  and  for  the  present  we  must  be  content  to  class 
them  as  idiopathic.  One  attack  of  convulsions  renders  the  patient  more 
liable  to  a  second,  and  where  there  have  been  several,  they  occnr  from 
CAuses  which  are  less  and  leas  marked. 

Fathalog^y. — The  "nervous  discharge"  which  occurs  in  an  attack  of 
couvul8iou8  differs  in  no  essential  particulars  from  that  of  ordinary  epi- 
lepsy. In  the  latter  disease  there  is  seen  a  tendency  to  recurrence  with 
greater  or  loss  frequency,  until  the  discharge  may  take  place  from  very 
slight  causes. 

The  part  of  the  brain  most  intimately  concenied  in  the  production  of 
convulsions  is  the  cortex.  Such  attacks  may  be  regarded  as  involuntary 
discharges  of  nerve  force  from  the  cortical  motor  centres,  which  result 
from  direct  irritation  of  these  parts  by  disease ;  or  from  an  irritation  aris- 
ing in  some  other  part  of  the  brain,  as  from  the  vaso-motor  centres  of 
the  medulla;  or  from  a  reflex  irritation  in  a  distant  part  of  the  body, 
Convulsions  may  depend  upon  the  fact  that  while  nerve  cells  may  be  able 
to  generate  nerve  force  they  can  not  control  its  discharge,  as  in  the  con- 
vulsions of  rickets.  An  important  element  in  the  convulsions  of  infancy, 
according  to  Hughlings  Jackson,  is  the  lack  of  development  of  the  higher 
cerebral  functions,  in  consequence  of  which  they  do  not  eiert  the  control- 
ling influence  over  the  discharge  of  nerve  force  which  they  do  in  later  life. 

The  condition  of  the  brain  in  the  beginning  of  an  attack  of  convul- 
sions is  one  of  ansemia;  this  is  shortly  followed  by  venous  hypenemia 
which  may  be  very  intense.  In  infanta  who  die  during  convulsions  the 
brain  and  its  meninges  are  usually  found  intensely  congested.  They  may 
be  the  seat  of  punctate  haemorrhages,  and  sometimes  of  more  extensive 
ones.  The  Inngs  are  also  deeply  congested,  and  the  right  he^rt  is  generally 
distended  witli  dark  clot«.     The  other  lesions  found  are  accidental. 

Symptoms.— lu  some  cases  prodromal  symptoms  are  present,  such  as 
extreme  restlessness,  irritability,  slight  twitchings  of  the  musclea  of  the 
face,  hands,  feet,  or  eyelids.  More  frequently,  however,  the  attack  comes 
quite  suddenly  with  hut  momentary  warning.  Usually  the  first  thing 
noticed  is  that  the  face  is  pale,  the  eyes  fixed,  sometimes  rolled  up  in 
their  orbits;  in  a  moment  or  two  convulsive  twitoliings  begin  in  the 
muscles  of  the  eye  or  face,  or  in  one  of  the  extremities,  which  usually 
rapidly  extend  until  all  parts  of  the  body  participate.  In  most  cases  the 
convulsions  become  general,  but  they  may,  however,  remain  unilateral 
even  when  not  due  to  a  local  cause, — a  point  which  is  often  forgotten. 
The  contraction  of  the  facial  muscles  causes  a  succession  of  grimaces;  the 
neck  is  thrown  back ;  the  hands  are  clenched  ;  the  thumbs  buried  in  the 
palms;  and  a  quick  spasmodic  coutraction  of  the  extremities  occurs. 
There  may  be  some  frothing  at  the  mouth,  and  in  all  true  convulsions 
there  is  loss  of  consciousness.     Respiration  is  feeble,  shallow,  and  may  be 
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mn::T.r  ti'iii:;*  eaj  :•;  ^ruLiiLw-c  :i.  "rn*  iicyxx     Tin-  xuaooee'  «zkd  ro&- 

ti,iL  Ha.'  :»t  ^-i»:-utvri     Tiii   ?nL'T-is:T?t  mn^^smszis  pnnsfc  it  ^  aJter- 

Ti*t  i-.cvii'.tjrii^  .•■!  lilt  Tw:  siMf  af  "Uit  iocj  k^  nsokl^j  fTTtc-it7<G>&i>a& 

j%^--r  iirt  TJtrrt-:."  ::i.   k  '/I'liLrziitr  :*  scrnic-.    "H^jfj  huiT  mcxr  after  a 

t:-t--c-e'i  *rj:i'_:'-^  :'  :'r.»?wi. :•!-     "Trki;iarr:  711^753^  ftjcaraitlT  dne  to 

I'^i'i  -jL-i,}  i^iiT  -i:i./t  fr:=L  &  e-ixj^  &r^.-£:  liisL  bc'TtTer.  if  rare  ex- 

>:  -.  srr'.-.T.  ■::  :it  :-:t.i-il£:;-i.t  if  'hr  '^z^t  is  &  i«e>:«»?t  one.  or  thej 
TLhj  •  r>i- /*  v.i-_^  irr.-.^i  irLii.  !*«:.'—  rikniii^fcrlj  iM-nirceal  hjemor- 
r:_h^T.  L*t--h::-  fr.iL  :■.  LTT-t.:  :_=  li  rritrfcLj  i^r  t-:-  aa^'iriia.  <*r  to  exhans- 
:i'. L  f r . ::-  •.-.r  ri:.-!7  r^::rrli.r  i:*-fe''£f-  Mjk::.T  .^ase^  rvoc^rer  in  vfaich 
tLt  -.-i-.^irT:.  f.r  ^rTT.-i.  r.;:.-:.^*  ':_>;  tir  i^xz'iArkz.x-  <*  t^cir:^  moribund. 

Olt  iV.i  .•:  :  :.-.~!r-  1=  i=  t^tt  i::  ::  "^•r  f:CoT«l  br  oTher?;  for 
♦L'.-  .■-;..•":■-.-:  :  :■.-■  :.:•'  l-:  ^-.Li..;.  Tt". r-^li^  &  :«ec-il-^r  ^u^oe•p^ibililT 
'•f  ::.•  :•."■..,-  -;-:.;;;_.  >_-.  1  -i::.  -u.-.t-tLzj  s"ici:  LvE^es  from  a  less 
l^.'Atrrf'..  *:Vf;,"...ii'  '.i-r-r  ::.>L  '.i.-r  TrT"-':...*  ;-r.  Tir  LvXi^rr  the  inttrrval 
w:.>.'j  :.ij-  ',;s--..-:.  ::...-  !-r-^  !.-:r'.y  L-  tr.Trr  :  '.■r  a  rr:^::::on.  t-sf^eciallv  if 
t?.'.- ';.'.!.;  ;.<!-  ri-T-.-i  ;*.-  ::.>:  v-.^r.  T:.t  r.-zi-'i-cr  of  a::&ck^  mav  l»e  venr 
i!Ttri:*..  J:,  a  v.iv:  Jr.  1 :.-  :!.•:  'ir-r  .-  I'.".  A.  M.  Tr.vTT.a-  and  mvsolf  in 
l**''^;,  ;;:.  ;;.:,::.:  ■:  ;rir.:  ;:.',  liiv.rr  :  ir:  -f  ;:-  5rr:vi:d  vt-ar  had  during  *ii 
jij'ir.':.-  r-.i-T  t:,!;' ■.-:';■.<-  ';..::.:•-■;  -IStir..:  ii::a:•:^  •.■f  cvamlsions.  For  a 
<:'tii-'.'U:rii'jl*:  ;-'.:>vi  ••.*:.'  r^r^'.:.*.-.;  ::.->  tin.'*:  ::.:r-:-r;r«]o  r.i:Tnber  of  eighty 
a  'lay,  i:::']  V'-t  ti.'.-  ;i:«.-ijt;i;  -•."  r.*:it:'..r.  of  :!v?  e:.:".'i  in  the  interval  was  ap- 
j«ir*'nt!_v  n''rr!.;il.* 

DiagnosiB.-  TlK-r*.-  can  ranr'y  h*:  any  .ii.-^lciiliy  in  rt-cognising  an  at- 
iitt'V  of  *-'/ii\ii!*;"rj''.  Th'f  'Ji:5>'.i!ty  c<'n^;-t^  in  tlt-tennining  with  which 
of  fill'  inwjiy  |;o--ili'**  trvijiinj  rjiu*'-*  we  ha\*-'  t'l  <]'•  in  the  uii^e  Ivfore  us. 
|t«  it  *rpil*.-p-y !"  I)otr-  it  <lf|><-ii(l  upon  rcrebral  ili^ease?  Does  it  mark  the 
tiUhfi.  of  rotsit:  oiln.'r  ai.ut*-  (li-t-a^**?     I*  il  rt-lK-x.  ami  if  so  to  what  is  it 


•  Th«  iiii«rowo[»K'aI  c-xiirninutiori  of  the  brain  showtij  onir  degenerative  chants 
In  Ihi'  iMTTi' '-(ilN  of  tin;  cortex  in  the  motor  area  and  an  increase  in  the  neuroglia. 
't'hi>ui>  rhntiiifH  exiHtcd  over  ^uite  au  extensive  area,  and  were  more  marked  upon 
Miifi  «idp. 
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ilut!?  To  answtT  these  qucslion^  a  oaroful  history  mnf^i  Im?  oLtninwl,  and 
all  (he  riiTUKisliiiii'f.-  siirroiiinliiig  thu  paJieiil,  ihe  rharaeter  of  the  convul- 
sions, and  all  the  other  Kyniptoms  present  miist  be  taken  into  consideration. 

In  infancy,  epilepsy  is  certainly  tlie  least  pmhable  diagnosis.  In  older 
rhililren  tlie  loost  ini])ortrtii(  points  indicating  that  disease  are:  the  prea- 
ence  of  some  of  the  stigmata  of  degeneration,  a  history  of  previous  attackit, 
a  disfini'l  aiim  preceding  (ho  seizure,  nr  a  siuhh'n  onset  with  a  cry  or 
fall,  hifing  of  the  tongue,  a  tonic  spasm  preceding  the  clonic,  and,  tinally, 
[jerfect  recovery  in  the  course  of  a  few  liours  after  tlie  attack.  Convul- 
sions which  conic  on  with  high  fever,  even  tliough  n  patient  may  have 
r<'|>f.'ated  attacks,  are  seldom  opiloptie.  However,  in  sjome  cases  only  pro- 
longed ohservatiou  can  enable  one  to  decide  positively  whetlier  or  not 
cjiilepsy  is  present. 

Convulsions  occurring  in  brain  disease,  except  acute  meniugitia,  are 
not  aa  a  rule  accompanied  by  any  marked  rise  iu  temperature.  Focal 
symptoms  arc  often  present,  such  aa  localized  paralysis  or  rigidity, 
changes  in  the  pupils,  and  strabismus.  The  convulsive  movements  are  fre- 
quently limited  to  one  side  of  the  body.  It  should,  however,  be  borne  in 
mind  tiiat  unilateral  convulsions,  even  when  repeated,  do  not  always  mean 
a  local  lesion,  as  I  have  seen  proved  by  autopsy  more  than  once.  In 
hfemorrhage  or  meningitis,  convulsions  are  likely  soon  to  recur.  In  tu- 
mour they  may  recur  after  a  longer  interval. 

Convulsions  may  be  thought  to  indicate  the  onset  of  some  acute  dis- 
ease  when  they  occur  iu  a  child  over  two  years  old,  and  when  they  come 
on  suddenly  or  with  only  slight  premonition  in  a  child  previously  well; 
but  the  most  important  point  is  that  they  are  accompanied  by  a  high  tem- 
perature,— lOl"*  to  106°  F.  Acute  meningitis  is  the  only  other  condition 
likely  to  produce  these  symptoms.  Whether  the  convulsions  mark  the 
onset  of  lobar  pneumonia,  scarlet  fever,  malaria,  or  some  other  disease, 
can  be  determined  only  by  carefully  watching  the  patient's  symptoms  for 
twenty-four  or  thirty-six  hours. 

In  convulsions  dejK'uding  upon  some  disorder  of  the  alimentari'  tract, 
one  may  get  a  history  of  chronic  coDstipali<m  or  improper  feeding,  and 
in  nursing  infants  sometimes  of  passion  or  intoxication  in  the  wet- 
nurse.  Convulsions  are  so  fretpiently  due  to  digestive  derangements 
thiit  the  condition  of  these  organs  should  be  one  of  the  first  things  to  be 
t<»oked  into. 

Examination  of  the  urine  should  never  be  omitted  in  any  case  of  con- 
vulsions of  doubtful  origin,  even  where  no  dropsy  is  present.  This,  IxUh 
in  infants  and  older  children,  is  too  often  overlooked.  Asphyxia  may  be 
suspected  in  the  case  of  convulsions  occurring  in  the  newly  bom,  late  in 
pneumonia,  in  some  cases  of  pertussis,  in  spasmodic  or  membranous  lar- 
yngitis, or  in  laryngismus  stridulus.  Dentition  and  worms  should  he  con- 
sidered among  the  least  probable,  never  aa  the  most  probable,  causes  of 
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epaamodic.  Tlie  pulse  is  weak ;  it  may  bo  slow  or  rapid ;  often  it  is  irreg- 
ulur.  Tho  forehead  is  covered  with  cold  perspiration.  The  face  is  first 
pale,  then  becomes  slightly  blue,  eHpcciiilly  about  the  lips.  Unnatural 
rattling  sounds  may  be  produced  in  the  larynx.  The  bladder  and  rec- 
tum may  be  evacuated.  The  convulsive  movements  consist  in  an  alter- 
nation of  flexion  and  extension  occurring  rhythmically.  AH  varieties 
of  touic  and  clonic  spasm  may  be  aeon,  and  in  all  degrees  of  severity. 
The  contractions  of  the  two  sides  of  the  body  are  usually  syuchronoua. 
After  a  variable  time,  from  a  few  moments  to  half  an  hour,  the  convulsive 
movements  are  gradually  less  frequent,  and  dually  cease  altogether,  usually 
leaving  the  patient  in  a  condition  of  stupor.  They  may  recur  after  a 
short  time  or  there  may  be  but  one  attack.  A  period  of  general  relaxa- 
tion usually  follows  the  convulsive  seizures,  frequently  accompanied  by 
marked  evidences  of  prostration.  Transient  paralysis,  apparently  due  to 
exhau3tion  of  tho  nerve  centres,  is  not  an  uncommon  sequel. 

Death  may  take  place  from  a  single  attiick ;  this,  however,  is  rare  ex- 
cept in  very  young  infants,  especially  those  who  are  rachitic.  There  may 
be  no  sequel  to  the  convulsions  if  the  cause  is  a  temporary  one,  or  they 
may  produce  some  serious  brain  lesion,  particularly  meningeal  hemor- 
rhage. Death  from  convulsions  is  generally  due  tu  asphyxia,  or  to  exhaus- 
tion from  the  rapidly  recurring  attacks.  Many  cases  recover  in  which 
the  children  for  several  minutes  hud  the  appearance  of  being  moribund. 

One  attack  of  convulsions  is  very  apt  to  be  followed  by  others;  for 
the  occurrence  of  the  first  one  usually  reveals  a  peculiar  susceptibility 
of  the  nervous  system,  and  each  succeeding  attack  comes  from  a  less 
powerfnl  exciting  cause  than  the  previous  one.  The  longer  the  interval 
which  has  iwssed,  the  less  likely  is  there  to  be  a  repetition,  especially  if 
the  child  has  passed  its  third  year.  The  number  of  attacks  may  be  very 
great.  In  a  ease  under  the  care  of  Dr.  A.  M.  Thomas  and  myself  in 
1806,  nn  infant  during  the  latter  part  of  its  second  year  liad  during  six 
months  over  thirty-five  hundred  distinct  attacks  of  convulsions.  For  a 
considerable  period  they  reached  the  almost  incredible  number  of  eighty 
a  day,  and  yet  the  mental  condition  of  the  child  in  the  interval  was  ap- 
parently normal.* 

Dia^osis. — There  can  rarely  be  any  difficulty  in  recognising  an  at- 
tack i»r  e<tnvulsions.  The  difficulty  consists  in  determining  with  whidi 
of  llie  many  fwssible  exciting  causes  we  have  to  do  in  the  case  before  us. 
Is  it  epilepsy?  Does  it  depend  upon  cerebral  disease?  Does  it  mark  the 
onset  of  sonic  other  acute  disease?    Is  it  reflex,  and  if  so  to  what  is  it 


•  The  microacopioal  exftmination  of  the  brain  showoil  only  degenerative  changes 
in  the  nerve  cells  of  the  cortex  in  tho  motor  area  and  an  increara  in  the  neuroglia. 
These  changes  existed  over  quite  an  extensive  area,  and  were  more  marked  npoa 
one  side. 
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(liui?  To  aiiMWpr  flioso  qtipsliotis  n  earr-ful  history  nnisf  }w  nUtainod,  and 
all  the  cinniiiiJstaiH'L's  surniumling  the  palitMit,  the  charartor  of  tlic  conviil- 
tjiouH^and  all  the  other  s^mptoniapre^ti'nt  mm^t  butaktiu  intn  coiiiti(i(*mtion. 

In  infancVj  rpil^-fisy  i?;  certninly  tlvf!  k'nst  ])rolml)lo  (liajffiiosis.  In  older 
chihlrt'n  thtj  iiiost  iinjiortant  poiiil^  iiiJicating  that  iliseust'  are:  the  [irea- 
cnce  of  some  of  the  stigmflta  of  degeneration,  a  hiKtory  of  previous  attacks, 
a  (Ijslint  t  itiira  pivctrding  the  seizure,  or  a  sudden  onsi.'t  with  a  cry  or 
fall,  hiliiig  of  Iho  tongue,  a  tonic  Hpafni  jirecedin^j  the  eK)nie.  and.  liually, 
f>erfi?ct  recovery  in  the  rourw;  of  a  few  hours  after  the  attack.  Convul- 
sions which  come  on  with  hipli  fever,  even  though  a  ])atient  may  have 
re|>ealed  attacks,  are  r^eldom  epileptic.  However,  iu  some  eases  only  pn>- 
]onge<i  obsen-rttion  can  enable  one  to  decide  positively  whether  or  not 
epilepsy  ie.  present. 

Convulsiona  occurring  iu  brain  disease,  except  acute  meningitis,  are 
not  aa  a  rule  accompanied  by  any  marked  rise  in  temperature.  Focal 
symptoms  are  often  present,  such  as  localized  paralysis  or  rigidity, 
changes  iu  the  pupils,  and  strabismus.  Thcconvulsive  movements  are  fre- 
quently limited  to  one  side  of  the  body.  It  should,  however,  be  borne  in 
mind  that  unilateral  convulsions,  even  when  repeated,  do  not  always  mean 
a  local  lesion,  as  I  have  seen  proved  by  autopsy  more  than  once.  In 
haemorrhage  or  meningitis,  convulsions  are  likely  soon  to  recur.  In  tu- 
mour they  may  recur  after  a  longer  interval. 

Convulsions  may  be  thonght  to  indicate  the  onset  of  some  acute  dis- 
ease when  they  occur  in  a  child  over  two  years  old,  and  when  they  come 
on  suddenly  or  with  only  slight  premonition  iu  a  child  previously  well ; 
but  the  most  important  point  is  that  they  are  accompaniwi  by  a  high  tem- 
perature,— W4:°  to  100®  F.  Acute  meningitis  is  the  only  other  condition 
likely  to  produce  these  symptoms.  Whether  the  convulsions  mark  the 
onset  of  lobar  pneumonia,  scarlet  fever,  malaria,  or  some  other  disease, 
can  be  determined  only  by  carefully  watching  the  patient's  symptoms  for 
twenty-four  or  thirty-aix  hours. 

In  convulsions  depending  upon  some  disorder  of  the  alimentar>'  tract, 
one  may  get  a  history  of  chronic  constipation  or  improper  feeding,  and 
in  nursing  infants  sometimes  of  passion  or  intoxication  in  the  wet- 
nurse.  Convulsions  arc  so  fretpiently  due  to  digestive  derangements 
that  the  condition  of  these  organs  sliould  be  one  of  the  first  things  to  bo 
looked  into. 

Examination  of  the  urine  should  never  be  omitted  in  any  case  of  con- 
vul.sions  of  doubtful  origin,  even  when*  no  dropsy  is  present.  This,  both 
in  infants  and  older  children,  is  too  often  overlooked.  Asphyxia  may  be 
suspected  in  the  case  of  convulsions  occurring  in  the  newly  born,  late  in 
pneumonia,  in  some  cases  of  pertussis,  in  spasmodic  or  membranous  lar- 
yngitis, or  in  laryngismns  stridulus.  Dentition  and  worms  should  be  con- 
sidered among  the  least  probable,  never  as  the  most  probable,  causes  of 
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rcffcrx  irritation,  and  ahould  not  l»o  fo  acoepfod  without  positive  rvidi-nc^ 
Worms  are  so  ran'  in  infancy  that  at  this  period  thoy  may  Im'  pmcticAlljr 
ignon^i.  Dentition  H4>hIoin,  if  ever,  causes  eonvnliiinns  except  in  patients 
who  are  markwlly  rnchilic.  In  all  case?  of  conviilttionft  of  doiihtful  or 
ohiK'uru  origin  occurring  in  infant«t,  rickets  nhould  be  tuhjHX'lc*!  a.-*  the 
underlying  cause,  and  the  child  carefully  examined  for  other  evidences 
of  that  disease. 

Prognosis. — This  dffpeud.s  npon  the  age  of  the  patient  and  the  eau^e 
of  I  he  convuUions.  Idiopathic  or  reflex  convulsions  are  rarely  dangeniu** 
to  life  except  in  very  young  or  in  rachitic  infants.  Convulsions  assiK-iated 
unlh  inhifgod  lhyinu.s  are  often  fatal.  Convulsions  occurring  at  the  onset 
of  acute  febrile  diseases  are  seldom  fatal,  and  not  often  seriou«:  they  may 
not  even  indieate  an  unusually  severe  typ<^  of  the  diseaw^  Ki*|»ecially  fatal 
are  the  convnlsions  of  f>ertns9is  and  of  asphyxia  when  they  occur  lat<^  in 
any  form  of  larvngenl  or  pidmonary  disease.  In  nephritic,  while  always 
serious,  convulsi<mft  an?  by  no  means  invariably  fatal.  The  i*ontlitionrt 
during  an  attack  which  should  lead  one  to  make  a  had  prognosis  are  when 
(bo  convulsions  are  pro!ongr.*il  or  recur  frequently;  nl>^  the  presence  of 
very  great  prontration,  a  feeble  pulse  with  cyanosis,  or  deep  stupor. 

In  the  prognosis  one  must  take  into  account  not  only  the  immediate 
3Keult  of  the  attack,  but  its  possible  outcome.  Except  where  convulsiona 
mark  the  beginning  of  epilepsy,  they  are  much  less  serious  than  they  are 
generally  eupposed  to  be  by  the  laity.  In  a  highly  nervous  or  susceptible 
child  a  convulsion  may  often  mean  no  more  than  does  an  attack  of  severe 
migraine  in  an  older  person.  Such  are  undoubtedly  most  of  the  attacks 
seen  in  practice.  Permanent  injury  to  the  brain,  simply  as  a  result  of 
an  attack,  although  possible,  is  still  rare.  But  when  convulsions  are  re- 
|)eated  the  development  of  epilepsy  is  to  he  feared.  There  is  little  doubt 
that  some  cases  of  epilepsy  have  their  origin  in  attacks  of  convulsions, 
which  in  the  beginning  were  the  result  simply  of  digestive  derangementa; 
by  a  constant  repetition  of  the  exciting  cause  the  convulsive  habit  finally 
becomes  established.  This  possibility  is  therefore  to  be  borne  in  mind  in 
all  cases  where  children  have  had  several  convulsions,  although  it  is  un- 
uaual  that  thi«  result  is  seen.  The  farther  apart  the  attacks  are  and  the 
m<»rc  deHfute  the  exciting  cause,  the  less  likely  is  this  to  he  the  case. 

Treatment. — Summoned  to  a  child  in  con>^dsions,  a  physician  should 
go  at  once  and  remain  until  the  attack  has  subsided.  He  should  take 
with  him  chlorof<»rm.  a  hypodermic  syringe  with  tnoq>hinc,  a  soft  catli- 
eter  or  rectal  tube,  and  a  solution  of  chloral.  In  order  to  treat  cnnvul- 
siuus  intelligently  one  must  have  in  mind  the  prominent  pathological 
conditions.  These  are  acute  cerebral  hypenemia,  a  more  or  less  severe 
asphyxia  witJi  ])ulmonary  congestion,  an  overtaxed  right  heart,  and  in 
fact  a  tendency  to  congestion  of  all  the  internal  orgjins.  The  nervous 
centres  are  in  a  condition  of  such  unnaturni  excitability  that  the  slight- 
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est  irritation  nmy  brinp  on  conviilpive  inovoinonts  when  fhev  hnvr  f**m|io- 
rarily  tmbsitlcd.  The  pationt  should  therefore  be  kept  perfectly  qiiiei, 
and  every  unnecessary  disturbance  avoided.  Cold  should  be  applied  to 
ll)e  head — be.-t  bv  means  of  an  ice  cap  or  cold  cloths — and  dry  bent  and 
coiinler-irritntioii  to  the  surface  of  the  body  and  extremitiett.  The  time- 
honoured  mustard  bath  causes  so  much  disturbance  of  the  patient  that  it 
can  usually  be  disponswl  with  nud  the  muntard  pack  (pafje  0-4)  substituted. 
The  feet  may  be  placed  in  innntard  water  while  the  ehibl  lies  in  its  crib. 
The  mustard  pack  and  footbath  should  be  continued  until  the  skin  is  well 
redilcncd.  Tin-  deirree  to  which  coiinliT-irritation  of  the  skin  should  be 
cairied  will  depend  ujjon  the  condition  of  the  puliisc  and  the  cyanosis. 

In  controlling  convulsions  the  tliree  remedies  whicli  may  be  depended 
upon  are  the  inhalation  of  chloroform,  morphine  hypodermically,  and 
chlnral.  Cldoroform  is  undoubtedly  the  most  reliable  remedy  for  an 
immediate  effect,  and  should  be  used  even  in  the  youngest  infant.  At 
the  same  time  that  it  is  being  administered,  chloral  should  be  given 
per  rccium.  The  initial  dose  should  be,  at  six  months,  four  grains;  at 
one  year,  six  grains;  at  two  years,  eight  grains,  dissolved  in  one  ounce 
of  warm  milk.  It  should  be  injected  liigh  into  the  bowel  through  a 
catheter,  and  prevented  from  escaping  by  pressing  the  buttocks  together. 
It  may  be  repeated  in  an  liruir  if  necessary.  The  effect  of  the  drug  is 
generally  obtained  in  twenty  minutes.  If,  in  spite  of  the  chloral,  the 
convulsions  show  a  nmrked  tendency  to  continue  as  soon  as  the  chloro- 
form is  withdrawn,  or  if  the  enema  of  chloral  has  been  expelled,  morphine 
should  be  given  hyp(xlcrmically.  Whore  the  heart's  action  is  weak,  this 
is  probably  the  best  of  all  remedies.  Objections  are  urged  against  it  only 
by  those  who  have  had  no  experience  with  its  use.  To  a  well-grown  child 
two  years  old,  -|V  of  a  grain  may  be  given ;  one  year  old,  ^  of  a  grain ; 
six  months  old,  ^^  of  a  grain.  This  dose  may  be  repeated  in  half  an 
hour  if  no  effect  is  seen.  The  tolerance  of  opium  in  cases  of  convulsions 
is  very  marked,  and  sometimes  double  the  doses  mentioned  may  be  re- 
quired. The  only  other  agent  of  much  value  is  oxygon.  I  have  seen  con- 
vulsions which  continued  in  spite  of  all  other  means,  yield  immediately 
to  oxygen.  This  is  most  likely  to  Imj  valuable  iu  cases  of  convulsions  due 
to  asphyxia. 

When  ouuo  under  control,  the  recurrence  of  the  convulsions  may  be 
prevented  by  keeping  the  patient  for  two  or  three  days  under  the  influ- 
ence of  chloral  with  bromide  of  sodium,  the  amount  of  chloral  being 
gradually  reduced.  If  it  is  badly  borne  by  the  stomach  and  not  easily  re- 
tained by  the  rectnm,  either  antipyrine  or  phenacetine  may  be  used  with 
the  bromide.  Where  there  is  a  strong  tendency  to  recurrence  of  the  con- 
vnlsions,  uretban  is  sometimes  even  more  efficient  than  chloral.  It  maj 
be  given  in  the  same  or  in  slightly  larger  dosea. 

Ab  soon  as  the  convulsions  have  ceased,  the  canse  shonld  be  sought 
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niul  trtMittM.  In  infancy  it  is  wise  in  every  case  to  irrigate  the  colon 
(Immu^lily  witli  warm  water,  to  remove  any  possible  source  of  irritation. 
If  then*  is  nnison  to  susj>oct  the  presence  of  undigested  food  in  the 
stomach,  tliis  may  Im>  wasiteil  out.  Much  more  frequently  it  is  in  the 
iwtostini>s,  and  fnx>  purgation  by  calomel  is  advisable.  If  there  is  high 
tom|HTatun\  this  should  l>o  nnlucod  by  the  cold  bath  or  pack.  Secondary' 
attacks  an*  to  U*  pnnontoii  by  careful  feciling,  by  improving  the  general 
nutrition  by  means  of  frvsh  air,  ii\>n,  cod-liver  oil,  and  phosphorus.  The 
last  two  an?  especially  valuable  in  cases  due  to  rickets. 

EPILEPSY. 

Kpilej^y  may  U^  dotincd  as  a  disease  in  which  there  is  an  established 
disptviyiiitm  lo  ivnvulsions  of  a  certain  ty}>e,  with  loss  of  consciousness, 
which  have  nxnirnM  until  a  habit  of  convulsions  has  become  fixed. 

A  distinction  must  l»e  made  between  oases  of  so-called  "  idiopathic  " 
e|>ile|v<y  and  tht^^  which  aiv  stwndary  to  a  definite  lesion  of  the  brain, 
su^'^h  as  tuuu>ur«  seleixviiis,  or  al^seess^  Convulsions  of  the  latter  character 
aie  dl^^ignatt^!  as  "  symptomatic  "  epilo{x>y.  and  ar^  discussed  in  connec- 
iHUk  with  tht*  various  diswtivs  in  which  they  ocvur.  The  nature  of  the 
attack  may,  however,  Iv  identical  in  U^ih  varieties,  and  may  not  differ 
fiyvu  an  i>i\!i«ary  attack  of  vvuvulsions  or  ivlampsia. 

Ti^*  pT\*iv>rt^>u  \vf  idiojvuhic  ^^ases  in  eh:Idn?n  is  not  so  large  as  was 
fvxr^r.er'y  su;^ivv?^vl ;  many  of  thcte^''  have  ^vn  shv^wn  to  depend  upon  lesions 
*MKV  e\erAV>5.t\i,  i>Artiou!aHy  luild  infantile  cervoral  panlyses. 

£tMtl«icy, — Fyvhu  a  \\>nsiileratx>n  of  1,4»  cases  of  epiIepi?T.  Gowers 
sJau^  :ha:  l^  ivr  i\H\t  Iv^ln  in  the  ttrs;  thrve  \>«rs  o:  life,  and  46  per  cent 
Kf«»vy'tt  :e«  aovl  twenty  yviATv  The  inrv*:*^  i^rAkDcy  :»>  the  development 
oi  ihc  \ti;:i)fdtse  is  shown  aUmt  the  !::i:e  of  yu^^rry.  Fe^iales  are  rather 
WKW  liaiv-e  tv»  b^  a5w«*\l  thaa  nialosv  aI:S.^u^-  :he  d:fervnce  in  sex  is 
sli^t-  Hewvluy  :va>s  axs  :rj:tv^rtar::  rvKe  1::  rr-e  rr»>iucc:«.TO  of  the  dis- 
iMtsf.  H  v»tt^Th:r^l  ei  the  vuses^  acvvru:r^  :  Oowvrs.  :berv  is  a  familr 
iiisc,Nr'»  ccthrt"  \>:  «*:!e^\i\  v»r  :rte5itt::y.  All  >.»:r\\l::Ary  aerroos  diseases 
wxl  v.ywi-  :,»  v^'~Vtw,  c*:;:  ,:  :^  i  gj^^x^  w>i:l'>:T  otber  befediranr  dis- 

\  -^c  >v-^  ■  v/' >,\: vvf.: N  v'o  V^vy  :t*av  V  :T-ikr>l  : '  >'C"r"£.si».^«s  ^xvarring 
di'-v^  *•  xvv^  Iv-  *'^,i:  v->*ivrr"o£^  .*:  :\"  vast's  :!~  >  i<  rrra*  is  is  imp**?-- 
>,>iv  '..'  <i  ,'  *  /^  *,v-:.r*.\  lr:fjLr'  V  -•»»s-. ""v'-crs  i:^  vyrr  o^<KiBiii>a.  an*l 
^r<^a   >  '.  V  .i:.><*  >•'"  •.■>.  v.>v,-"vw  vv'^r  >  s  — x-rr^t^c:    ce.     Tbe  w»^>rti«>n 

f *t>^ *ve ; '.;*  'ixvvN  %  !>-  o>vc-\t*  'V^Lt:  '^r  r*  ~-v  ■  v^rs  :i»i  wrw  bare  tKC*- 
sK^iiuI  i:::»>.-<>  .-i  ,\^*"-i'N.v*ife>v  ."I've  i^:ir.t  i7r.*a,~^c"!"  "nr^nal  c&i&i^tsv  la 
ixy  ex^x^rt^'ttvv,  '.V  jf^-a:  ^ji^^r*:*.  *:  :S^*r  £^*  ^rv -vr  »>?aiffieiKi'T  with 
^r-^txT  :Tv«;ttNt£', ,  i  xvrx  'S.'^  xw.rfv  ,.v.\-'cc  ••  •'iOl  i.  srT»jiiff  pwdssp^v 
>;::ett  ^.»  c^ilwi'ti^v  U  a^  «;**^^  ^?  :iev  i^^;*  ^vtt*x:x"aji-  ^fttr^r  ia  liie  so  ctftea 
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associated  with  rickets  may  have  been  the  first  of  the  epileptic  series. 
Tlie  first  seizure  is  soinctimoa  (nn.^L'ul>lis  to  fright,  grwit  excitement, 
heat-atpoke,  or  blows  or  fiilla  upon  the  head  even  without  any  gross 
lesion.  It  may  follow  any  of  the  acute  diseases  of  childhood,  particu- 
larly scarlet  fever,  rarely  meuelea  or  typhoid.  In  none  of  these,  however, 
is  it  often  seen.  As  reflex  causes  may  be  mentioned  intestinal  worms, 
phimosis,  adenoid  vegetations  of  the  pharynx,  delayed  or  difficult  men- 
struatioiif  and  masturbation.  Most  of  these  are  rare  causes,  hut  they  may 
be  mifficient  to  produce  the  disease  where  a  strong  predisposition  exist*. 
Syphilis  may  be  the  cause  of  epilepsy  even  when  there  is  no  local  disease 
of  the  braiu. 

Aninnn^  tlic  most  important  factor?  in  producing  a  paroxysm,  is  in- 
testinal putrefaction  associjiLtMl  with  chronic  constipation  and  elironic 
intestinal  indi^estinn.  This  subject  has  been  investigated  with  great 
care  by  FTcrlor  and  Snulh,*  wlm  studied  2'^H  specimens  of  urine  from  'M 
epileptics.  In  72  per  cent  of  their  observations  there  was  unmistakable 
evidence  of  exoessivo  intestinal  putrefaction,  as  shown  by  the  presence 
of  ethereal  sulphates  in  the  urine  in  large  amount,  just  before  the  occur- 
rence of  the  paroxysm.  The  inference  seems  warrante<I  that  this  intestinal 
condition  was  closely  connected  with  the  epileptic  seizures.  The  state- 
ment of  Ilftig,  that  there  is  an  excessive  elimination  of  uric  acid  preceding 
the  paroxysm,  was  not  borne  out  by  the  observations  of  Ilerter  and  Smith. 
The  association  of  intcHtinal  putrefaction  with  seizures  of  epilepsy  is  very 
important  as  furnishing  a  clew  to  the  management  of  many  of  these 
cas(rs.  I  believe  it  to  be  one  of  the  most  important  etiological  factors  in 
cases  occurring  in  children,  particularly  as  an  exciting  cause  of  the  first 
attacks. 

Pathology. — Tt  is  not  within  the  scope  of  this  work  to  discuss  the 
various  theories  which  have  been  advanced.  The  following  are  the  con- 
clusions reached  by  Gowers :  f 

"The  muscular  spasm  is  to  bo  regarded  as  the  result  of  the  sudden 
overactiou  (discharge)  of  nerve  cells,  the  violent  liberation  of  nerve  force, 
and  the  sensations  wliich  the  patient  experiences  before  losing  conscious- 
ness must  bo  duo  directly  or  indirectly  to  the  same  cause.  The  disease 
which  excites  convulsions  is  most  frequently  at  the  cortex,  and  when 
organic  disease  causes  convulsions  that  begin  locally,  the  disease  is  almost 
invariably  at  the  cortex.  In  idiopathic  epilepsy  the  oonmlsiona  some- 
times begin  in  this  way,  and  this  suggests  very  strongly  that  in  such  cases 
the  change  occurs  in  the  cortex.  Epilepsy  must  then  be  regarded  as  a 
disease  of  tho  gray  matter,  most  frequently  of  the  gray  matter  of  the 
cortex." 


•  Vew  York  Medirjil  Joumul,  Augu^tt  and  September,  1R03. 
f  Disvaaes  of  tbo  Nervous  System,  Auiorioui  ed.  1B88,  p  1098. 
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While  there  is  pretty  general  agreement  that  the  seat  of  the  morbid 
changes  in  trne  epilepsy  are  in  the  cortex,  but  little  is  yet  de&nitely 
known  as  to  the  nature  of  these  changes.  Van  Gieson  has  publishod  * 
some  very  careful  observations  made  upon  portions  of  the  cortex  removed 
nt  Burgienl  operations  from  two  epileptic  patients.  In  one  of  these  the 
disease  was  primarily  due  to  a  foreign  body ;  in  the  other,  to  an  old  cic»- 
trix.  The  conditions  found  represent  the  earlier  changes  of  the  disease, 
and  were  essentially  the  same  in  botli  cases.  There  were  degenerative 
changes  in  certain  of  the  ganglion  cells,  which  in  places  had  resulted  in 
almost  complete  dissolution  of  these  cells.  In  addition  there  was  a  distinct 
hyperplasia  of  the  neuroglia  tissue.  Diifnse  neuroglia  sclerosis  starting 
from  the  focus  of  disease  has  been  reported  by  certain  French  writers — 
Marie,  F6r6»  and  Chaplin. 

Symptoms. — Two  distinct  types  of  epileptic  seizures  are  met  with  :  the 
major  attat'ks,  or  grand  mal^  in  which  there  are  severe  convulsions  lasting 
from  two  to  ten  minutes,  with  loss  of  consciousness,  etc.;  and  minor 
attacks,  or  petit  vial^  iu  which  the  convulsive  moveraeuts  are  slight  an 
may  be  absent,  and  in  which  the  loss  of  consciousness  is  often  but  mo- 
mentary.    Between  these  two  extremes  idl  gnulations  are  seen. 

GHrand  maL — The  onset  may  be  suddt^u,  without  premonition,  or  it 
may  be  preceded  by  certain  prodromal  symptoms  known  as  the  anra. 
Tlie  aura  may  be  motor,  such  as  a  local  spasm  of  the  hand,  face,  or  leg ;  or 
sensory,  such  as  niiinbuesa  and  tingling  in  any  pnrt  of  the  body,  or  some 
abnormal  sensation  rising  gradually  to  the  head,  at  which  time  loss  of 
consciousness  occurs.  The  variety  of  sensations  described  by  patients 
indicjiting  an  attack  is  endless.  There  may  bo  a  sensation  in  one  finger, 
in  the  face,  tongue,  eye,  or  in  any  part  of  the  body ;  or  the  warning  ma 
be  of  a  general  character,  like  a  tremor  or  a  shivering  sensation,  or  a  feeling 
of  faintness.  There  has  also  been  dcscrilxMl  a  visceral  or  pneumogas 
aura,  in  which  there  is  epigastric  pain,  sometimes  nausea,  and  a  8ensatioi|| 
of  a  ball  in  the  throat;  or  there  may  be  palpitation,  or  cardiac  distre 
There  may  be  general  giddiness  or  vertigo,  or  a  sensation  of  fulness  i 
the  head;  or  feelings  of  strangeness,  or  a  dreamy,  dazed  condition;  and, 
finally,  the  anra  may  have  reference  to  any  of  the  special  senses,  most 
frequently  to  sight.  Sparks  may  appear  before  the  eyes,  or  flashes  of  ligh 
or  colour,  or  strange  objects  may  be  seen ;  or  there  may  be  a  momentary 
loss  of  bearing;  or  strange  sounds  may  be  heard.  In  most  oases  tlie  aura 
is  peculiar  to  the  individual,  whose  attacks  are  likely  to  be  preceded  bj 
the  same  symptoms. 

At  the  beginning  of  the  seizure  the  face  becomes  pale,  the  pupils 
widely  dilated,  the  eyes  rolled  up  in  their  orbits  and  fixeii.  Speedily  there 
is  loss  of  consciousness.     Simultaneously  with  these  symptoms,  or  immo- 


* 


*  Kew  York  Medical  Record,  April  24,  1898. 
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difltely  following  thpni»  there  occurs  a  violent  tonic  muscular  spasm  to 
which  are  due  the  characteristic  Bymptoms  of  the  early  part  of  the  seiz- 
ure^viz.,  the  fall,  ci'y,  Litin^  of  the  tongue,  cyanosiB,  and  evacuation  of 
the  bladder  or  rectum.  The  fall  is  forcible,  violent;  in  fact,  the  patient  is 
precipitated  usually  forward,  and  frequently  suffers  injury,  never  Binking 
down  as  in  a  faint.  The  head  is  often  strongly  ri>tated  to  one  side.  The 
position  of  the  hands  is  often  that  assumed  in  tetany.  The  cry  is  a  hoarse, 
inarticulate  sound,  not  very  loud,  and  is  due  to  forcible  expiration,  owing 
to  spasm  nf  the  muscles  of  respiration  with  the  glottis  partially  closed. 
The  cyanosis  is  the  result  of  tonic  spasm  of  the  muscles  of  re.spiration ;  it 
may  be  quite  intense,  so  that  the  face  is  livid,  bloated,  and  the  features 
distorted.  The  «]>asni  of  the  muscles  of  mastication  causes  the  biting  of 
the  tongue.  Kvaeuation  of  the  bladder  and  rectum  may  result  from  con- 
traction of  their  walls,  or  from  spasm  of  the  abdominal  muscles.  The  vio- 
lonce  of  the  muscular  spasm  iu  this  stage  may  be  very  great ;  it  has  caused 
fnicture  of  bnncs,  ru[tturc  of  muscles,  and  even  dislocation  of  joints. 

The  stage  of  t(»nic  spasm  may  be  only  momentary,  the  patient  passing 
almost  at  once  into  the  stage  of  clonic  convulsions.  The  usual  duration 
[•^  frntn  ten  seconds  to  half  a  minute.  In  the  stage  of  clonic  spasm  which 
follows,  the  symptoms  are  those  of  an  ordinary  attack  of  conmlsions. 
The  muscular  contractions  are  violent,  and  there  is  often  frothing  at  the 
mouth.  Gradually  the  muscles  of  respiration  relax,  air  eaters  the  lungs, 
and  the  cyanosis  passes  off.  After  the  clouic  spaem  has  continued  for  a 
variable  time — from  two  or  three  minutes  to  half  an  hour — the  muscular 
contractions  become  less  and  less  frequent,  and  finally  cejise  altogether. 
In  a  few  minutes  the  patient  may  regain  consciousness,  look  vacantly 
around,  and  in  a  dazed  way  {>erhaps  ask  what  has  happened,  he  being  com- 
pletely oblivions  to  all  that  has  occurred.  More  frequently,  however,  he 
passes  at  once  into  a  deep  sleep,  which  continues  for  an  hour  or  more, 
but  from  which  he  c^n  be  aroused.  From  this  he  usually  wakens  with  a 
severe  headache,  which  may  continue  for  several  hours.  After  this  he  often 
feels  better  than  for  several  days  preceding  the  attack.  During  the  seizure 
the  temperature  may  be  elevated  one  or  two  degrees,  but  rarely  more. 
The  attack  may  be  followed  by  a  slight  temporary  paresis,  or  aphasia, 
hysterical  phenomena,  vomiting,  and  intense  hunger.  In  very  rare  eases 
the  urine  may  contain  a  trace  of  sugar. 

Petit  mal. — The  minor  attacks  of  epilepsy  may  present  a  very  great 
variety  of  symptoms,  and  at  times  it  is  almost  impossible  to  decide  that 
these  are  epileptic,  except  from  their  periodical  occurrence.  They  pass 
under  the  names  of  "spells,"  "attacks  of  dizziness,"  "fainting  turns,"  etc. 
The  most  striking  thing  which  stamps  them  as  epileptic  is  the  loss  of  con- 
sciousness, and  this  may  be  of  short  duration,  sometimes  only  momentary, 
and  BO  pass  unnoticed.  In  some  cases  it  is  abseul  altogether.  There  is 
no  fall,  but  there  may  be  a  slight  dropping  of  the  head,  a  fixed  stare  for  a 
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moment  or  two,  and  that  is  all.  This  may  or  may  not  be  preceded  by  an 
aura.  After  such  a  mild  attack  the  patient's  mind  may  be  somewhat 
confused,  and  he  may  do  or  say  strange  things.  All  sorts  of  curious  acts 
hare  been  performed  in  an  automatic  way  by  patients  in  the  condition 
which  follows  an  attack  of  epilepsy,  which  may  perhaps  be  regarded  as 
part  of  the  attack.     In  rare  instances  even  acts  of  violence  may  be  done. 

The  mental  condition  of  epik^tics. — In  this  connection  a  careful  dis- 
tinction must  be  made  between  cases  in  which  epilepsy  is  secondary  to 
some  organic  brain  disease,  such  as  infantile  cerebral  palsy,  which  may 
itself  be  a  cause  of  mental  impairment,  and  the  mental  disturbances  seen 
in  cases  of  idiopathic  epilepsy.  The  children  who  are  the  subjects  of  the 
latter  disease,  and  who  are  perfectly  normal  mentally,  are  certainly  few. 
All  degrees  of  disturbance  may  be  seen,  from  those  who  are  simply  dull, 
apathetic,  backward  in  development,  and  uncontrollable  in  temper,  to 
those  who  are  melancholic,  idiotic,  and  even  maniacal.  The  earlier  in 
childhood  epilepsy  develops,  the  greater  is  usually  the  mental  disturbance 
seen,  because  of  the  effect  of  the  seizures  upon  the  brain  during  its  period 
of  active  growth.  Speech  and  all  mental  development  may  be  greatly  re- 
tarded. The  more  frequent  and  more  severe  are  the  attacks,  the  more 
marked  are  the  mental  symptoms  present. 

Symptomatic  epilepsy. — This  occurs  most  frequently  in  children  as  a 
sequel  of  cerebral  palsy,  usually  with  hemiplegia,  and  it  may  follow  either 
the  congenital  or  acquired  form.  Epilepsy  may  come  on  at  any  time  after 
the  onset  of  the  paralysis — from  a  few  months  to  five  or  six  years.  At 
first  the  attacks  may  be  separated  by  long  intervals,  but  they  gradually 
become  more  frequent  as  time  passes.  The  convulsions  in  post-hemiplegic 
epilepsy  begin,  as  a  rule,  on  the  paralyzed  side,  and  for  a  long  time  they 
may  be  confined  to  that  side ;  but  later  they  may  become  general,  in  which 
cases  they  are  indistinguishable  from  attacks  of  idiopathic  epilepsy.  Se- 
vere seizures  are  more  likely  to  be  seen  than  are  the  mild  ones. 

Course  of  the  disease. — This  is  extremely  irregular.  In  most  cases 
seizures  at  first  occur  at  long  intervals,  of  perhaps  a  year,  but  later  they 
become  more  and  more  frequent.  Either  the  mild  or  the  severe  attacks 
may  be  first  seen,  and  may  remain  throughout  as  the  only  type  present,  or 
they  may  be  associated  in  the  same  case.  There  are  most  frequently  seen, 
occasional  major  attacks  with  a  large  number  of  minor  ones.  The  inter- 
val between  the  epileptic  seizures  in  most  cases  is  from  two  to  four  weeks, 
although  they  may  be  of  daily  occurrence.  Sometimes  three  or  four 
seizures  will  follow  one  another  closely,  and  then  there  will  occur  a  long 
interval  of  immunity.  The  seizures  may  come  on  either  during  sleep  or 
in  the  waking  hours,  and  in  some  cases  for  a  long  time  they  may  occur 
only  in  sleep.  Such  cases  present  peculiar  difficulties  in  diagnosis,  and 
are  often  long  unrecognised  as  epileptic.  The  general  health  of  patients 
may  be  quite  normal. 
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Death  rarely,  if  ever,  results  from  epilepsy,  except  from  some  acci- 
dent at  the  time  of  the  seizures,  or  from  the  condition  known  as  the 
$iatus  epileptictm;  in  this  the  attacks  come  on  with  great  frequency  and 
seventy,  the  patient  at  timea  pjissing  rapidly  from  aue  convulsion  into 
another,  the  temperature  riaiug  to  105°  or  106'^  F.,  an(i  death  occurring 
either  from  exhaustion,  owing  to  the  severity  of  the  convulsions,  or  from 
coma. 

Diagnoaia. — In  most  cases  there  is  little  difliculty  in  recognising  the 
major  attacks  when  they  occur  by  day.  Nocturnal  attacks  may  be  diag- 
nosticated by  the  cry,  the  biting  of  the  tongue,  Wood  upon  the  pillow, 
sub-conjunctivfll  extravaRation,  evacuation  of  the  bladder  or  rectum,  and 
the  severe  heailache.  Minor  attacks  present  the  greatest  difficulties,  and 
a  positive  diagnosis  is  often  impossible  until  the  patient  has  been  watched 
for  a  long  time.  Tlic  most  important  points  to  bo  noted  are  sudden 
pallor,  dilatation  of  the  pupils,  temporary  loss  of  consciousness,  or  sim- 
ply mental  confusion,  and  sometimes  the  evacuation  of  the  bladder. 
The  duration  of  tlio  attack  is  shorter  than  is  usual  in  an  ordinary  faint 
The  difficulty  of  distinguishing  epilepsy  from  hysteria  rarely  occurs  Id 
childhood. 

It  is  not  always  possible  to  distinguish  between  secondary  or  symp- 
tomatic epilepsy  and  the  idiopathic  or  hereditary  form,  particularly  if  the 
case  comes  under  observation  late  in  the  couiiie  of  the  disease.  The  points 
which  go  to  establish  the  first  form  are  :  that  the  convulsive  movements  are 
partial,  or  limited  to  one  side ;  that  when  they  are  general,  they  always 
begin  in  the  same  part  of  the  body;  or  that  tliere  is  a  history  of  partial  or 
nnilateral  attacks  for  some  time  before  the  occurrence  of  any  general 
convulsions.  It  is  important  in  all  cases  to  examine  the  patient  care- 
fully for  signs  of  an  old  hemiplegia,  the  symptoms  of  which  may  be  so 
slight  as  to  be  readily  overlooked.  A  marked  increase  in  the  reflexes  of 
one  side  is,  according  to  Sachs,  quite  as  conclusive  evidence  as  a  distinct 
weakness  of  the  arm  or  leg.  In  idiopathic  epilepsy  some  of  the  stigmata 
of  degeneration  are  usually  present.  The  sudden  development  of  epi- 
leptic seizures  in  a  child  previously  healthy,  and  in  whom  there  is  no 
hercilitary  history  of  the  disease,  shotdd  always  arouse  the  suspicion  of 
organic  brain  disease,  especially  tiuuour ;  and  if  there  are  besides,  severe 
headache,  vomiting,  and  optic  neuritis,  the  existence  of  tumour  is  reason- 
nhly  certain. 

Fro^otis. — The  danger  to  life  in  epilepsy  is  very  slight.  Death  is 
g(!nernlly  due  to  some  accident,  particularly  drowning,  at  the  time  of  a 
seizure.  The  tendency  to  spontaneous  cessation  of  the  attacks  is  small, 
while  the  tendency  to  rt»currence  is  very  great. 

The  prognosis  in  any  gnven  case  depends  upon  the  cause  of  the  di8<?nsc 
and  the  duration  of  the  symptoms.  Where  the  cau^  can  Im»  removed, 
and  where  the  syuiptoms  have  lastinl  lc.-i*  than  a  year.  The  pnwjKfts  of  per- 
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mancnt  cure  are  fairly  good.  This  ia  particularly  true  of  cases  in  which 
the  epilepsy  clearly  depends  upon  gross  errors  in  diet,  with  chronic  intee- 
tinal  indigestion.  In  such  ca^es,  if  the  patient  can  he  placed  under  proper 
control  and  dietetic  measures  well  carried  out,  the  development  of  chronic 
epilepsy  can  he  arrested  in  a  considerable  number  of  cases.  If,  on  t>ie 
contrary,  the  hereditary  tendency  to  the  disease  is  marked,  if  the  epileptic 
Eeizures  have  developed  apart  from  any  adequate  exciting  cause,  and  if 
they  have  continued  untreated  or  in  spite  of  treatment  for  two  or  throe 
years,  the  symptoms  imiy  perhaps  be  relieved,  but  tliere  is  no  prospecfc 
whatever  of  permanent  cure.  In  the  cases  also  which  are  due  to  local  irri- 
tation, like  that  resulting  from  an  old  meningeal  h39morrhage,  the  prog- 
nosis is  invaruihly  bad,  and  only  temporary  relief  is  to  be  expected.  A 
few  cases  of  traumatic  epilepsy  have  been  oared  and  many  have  been 
greatly  improved  by  a  surgical  operation. 

Treatment. — The  first  indication  is  to  remove  the  cause  where  one  can 
be  found.  If  in  the  male  phimosis  exists,  or  other  evidence  of  genital 
irritation,  circumcision  should  be  done,  or  the  prepuce  retracted  and  ad- 
hesions broken  up.  Adenoid  growths  of  the  pharynx  should  be  removed, 
and  likewise  every  other  cause  of  reflex  irritation.  Particular  attention 
should  be  given  to  the  digestive  organs.  The  most  hopeful  cases  are  those 
associated  with  acute  and  chronic  disturbances  of  digestion,  especially 
chronic  intestinal  indigestion  with  constipation-  These  cases  are  to 
managed  like  others  of  the  same  sort  in  which  epileptic  attacks  are  not' 
present  (page  -118).  Meat  should  be  allowed  once  a  day  and  in  mod- 
erate quantity.  Milk  should  be  given,  diluted  if  necessary,  also  komi 
and  matzoon.  Qreen  vegetables,  except  peas  and  beans,  may  be  given' 
freely;  also  all  fresh  fruita.  Tea,  coffee,  and  alcohol  in  every  form  must 
be  absolutely  prohibited ;  also  potatoes  and  oatmeal.  The  most  careful 
attention  should  be  given  to  the  bowels.  Under  no  circumstances  should 
a  condition  of  chronic  constipation  be  neglected.  A  dose  of  calomel 
once  a  week  and  intestinal  irrigation  two  or  three  times  a  week  are  of, 
great  value  in  many  cases.  Where  the  symptoms  of  intestinal  putrofao- 
tion  are  marked,  borax  is  at  times  of  decided  value — two  grains  thi 
times  a  day  to  a  child  of  Hve  years — or  salicylate  of  sodium,  salol,  or  th< 
benzoate  of  sodium  may  be  given ;  the  dose  of  euuh  being  from  two 
ten  grains,  according  to  the  age  of  the  child,  after  each  meal.  The  gen- 
eral hygiene  of  the  patient  must  receive  careful  attention.  Tie  should 
lead  a  simple,  regular  life,  as  much  as  possible  out  of  doors,  away  from 
the  excitements  of  a  large  city,  or  from  association  with  many  children, 
and  in  short  the  nervous  system  should  be  kept  as  quiet  as  possible. 

All  the  foregoing  means  of  treatment  are  of  equal  importance  with 
the  use  of  sipecial  drugs.  The  most  common  mistake  is  to  rely  only  upon 
dnigs,  ignoring  the  other  measures  mentioned.  It  not  infrevjuently  hap- 
pens that  drugs  are  without  any  effect  when  they  are  the  only  means  of 
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treatment  employed,  whereas  in  conjunction  with  other  measures  marked 
impravemeut  is  seen. 

The  bromides  are  unquestionably  the  best  means  of  combating  the  epi- 
leptic habit.  Either  the  sodium  salt  aloue  or  a  combination  of  the  sodium 
aud  ammonium  bromides  is  to  be  preferred.  Tlie  purpune  tthould  bo  to 
give  the  smallest  doses  which  will  control  the  seizures.  Children  require 
proportionately  larger  doses  than  adults,  and  in  most  cases  a  child  of  fire 
years  will  need  from  twenty-five  to  fifty  grains  a  day.  Seguin^s*  methotJ  of 
administering  the  bromides  is  largely  followed  in  New  York,  and  is  of  great 
value.  It  is  to  give  the  larger  part  of  the  quantity  for  twenty-four  hours, 
shortly  before  the  time  when  the  seizures  have  usually  occurred ;  in  the  inter- 
val to  give  much  smaller  doses,  and  iu  all  cases  to  give  the  doso  largely  di- 
luted,— in  from  six  to  eight  ounces  of  water.  He  gives  a  full  dose  early  in  the 
morning,  and,  where  the  seizures  are  apt  to  come  at  night,  one  at  bedtime. 

Cases  of  petit  vial  are  especially  difficult  to  control.  For  such  tbere  is 
often  an  advantage  in  combining  belladonna  with  the  bromides.  In  all 
cases  the  treatment  must  bo  continued  for  a  long  time  if  anything  is  ac- 
complished. The  bromide  should  be  gradually  reduced  after  the  attacks 
are  coulroHed,  but  must  be  given  in  moderately  large  doses  for  at  least 
two  years  after  the  seizures  have  ceased.  The  addition  of  borax  seems 
oocasionally  better  than  the  bromides  alone  in  cases  where  there  is  ex- 
cessive intestinal  putrefaction.  Sometimes  the  combination  of  chloral  or 
antipyrine  with  bromides  is  advantageous,  particularly  if  the  latter  are 
badly  borne  or  cause  an  annoying  amount  of  acne.  Seguin  states  that  bo 
has  been  able  to  control  the  acne  in  many  cases  by  giving  at  the  same 
time  moderate  doses  of  arsenic.  Other  drugs  occasionally  useful  as  adju- 
vants to  the  bromides  are  strychnine  and  digitalis. 

The  surgical  treatment  of  epilepsy  has  of  late  attracted  much  atten- 
tion. An  operation  is  to  be  considered  in  cases  in  which  the  paroxysms 
are  very  frequent  and  severe,  and  when  there  is  present  a  definite  local 
oaase,  such  as  an  old  fracture  of  the  skull,  or  where  epilepsy  has  followed 
an  injury  to  the  head  even  without  fracture.  Sachs  sums  up  the  present 
status  of  this  question  as  follows :  "  In  a  case  due  to  a  traumatic  or  organic 
lesion  an  early  operation  may  prevent  the  development  of  cerebral  sclerosis. 
If  early  operation  is  not  done,  the  occurrence  of  epilepsy  is  a  warning  that 
secondary  sclerosis  has  been  established  and  an  operation  may  prevent  it 
from  increasing.  Operation  must  include  the  removal  of  the  diseased 
area ;  here,  if  all  other  parts  are  normal,  a  cure  may  result  Under  favour- 
able conditions  a  few  cases  of  epilepsy  may  be  cured  by  surgery  and  many 
more  improved." 

The  education  of  epileptic  children  is  a  subject  of  great  diflBculty  and 
is  often  neglected.     There  are  many  reasons  why  it  is  impracticable  to 
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send  them  to  ordinary  sdiooh,  and  it  is  Terr  desirable  that  special  sdiools 
and  colonieff  for  them  should  be  established. 

The  management  of  the  attack. — Abortive  measures  are  sometiines 
successful  in  cases  with  a  distinct  aura,  the  most  reliable  being  the  inha- 
lation of  nitrite  of  amyl.  While  the  seizure  lasts,  the  patient  should  be 
prevented  from  injuring  himself.  The  clothing  should  be  loosened,  a 
spool  or  cork  should  be  placed  between  his  teeth  to  protect  the  tongue, 
but  no  effort  made  to  restrain  his  movements  unless  he  is  liable  to  do  vio- 
lence to  himself.  An  epileptic  child  should  never  be  without  some  com- 
panion, 

TETANY. 

Tetany  is  a  condition  characterized  by  tonic  muscular  spasm,  which 
may  be  intermittent  or  continuous.  It  usually  affects  the  muscles  of  the 
extremities,  especially  the  hands  and  feet,  more  rarely  the  neck,  face,  and 
trunk.  When  limited  to  the  hands  and  feet  it  is  known  as  carpo-pedal 
spasm  or  arthrogryposis;  and  although  sometimes  classed  separately, 
this  seems  to  be  really  only  one  manifestation  of  the  same  general  condi- 
tion. In  infants,  tetany  is  very  frequently  associated  with  larjmgismus 
stridulus,  this  being  present  in  fully  two  thirds  of  the  cases;  but  in  older 
children  this  association  is  quite  rare.  General  convulsions  occur  in  from 
twenty  to  thirty  per  cent  of  the  cases.  Tetany  is  not  a  frequent  disease 
in  America.  In  a  pretty  large  hospital  service  I  seldom  see  more  than 
four  or  five  cases  a  year,  while  in  some  European  cities  tetany  is  re- 
ported to  be  very  common  and  at  times  to  occur  epidemically.  It  is 
probable  that  more  than  one  pathological  condition  has  been  included 
under  this  terra. 

Etiology.— *While  tetany  may  occur  at  any  age,  it  is  most  frequent  in 
infancy.  Of  eighty-seven  cases  reported  by  Barthez  and  Sann^,  fifty  per 
cent  were  observed  in  the  first  two  years,  twenty  per  cent  from  three  to 
six  years,  and  twenty-five  per  cent  from  twelve  to  fifteen  years.  Of  thir- 
ty-eight cases  in  children  collected  by  GriflRth,  sixty-six  per  cent  were 
under  two  years  of  age.  In  infancy  males  are  much  more  frequently 
affected;  but  when  the  disease  occurs  in  older  children,  females  appear 
more  liable  to  it.  Tetany  rarely  occurs  as  a  primary  disease.  It  is  most 
fnMjuently  nssociated  with  rickets;  in  fact,  rickets  is  almost  invariably 
found  in  the  infantile  cases.  It  sometimes  occurs  with  chronic  diarrhoea 
and  witli  marasmus.  It  has  been  known  to  follow  broncho-pneumonia, 
pertussis,  typhoid  fever,  rheumatism,  and  measles.  Of  the  exciting 
causes,  the  most  frequent  one  is  some  irritation  in  the  gastro-enteric 
tract.  This  may  be  the  products  of  chronic  indigestion,  or  acute  intoxi- 
cation, worms,  and  sometimes  even  intussusception.  Attacks  in  older 
children  are  frequently  ascribed  to  cold.  In  girls,  tetany  may  occur  at 
the  time  of  puberty,  especially  where  menstruation  is  delayed ;  it  has  fol- 
lowed removal  of  the  thyroid  gland. 
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Pathology. — Fp  to  thf  present  time  no  cotiptant  anatomicnl  lesions 
have  bi'iii  dt'jiinustralf<j  in  tetany.  The  cireunistanccs  in  winch  it  oc- 
curs, its  syuiptomfl  and  course,  all  indicate  that  it  is  a  neurosis  probably 
depending  upon  disturbances  of  nutrition  in  the  nerve  cells  of  the  spinal 
cord  and  medulla. 

Symptoms. — The  spasm  may  develop  abruptly,  or  it  may  be  preceded 
by  sensory  disturbances,  such  as  pain,  numbness,  or  tingling.  The  np- 
pcr  extremities  are  usually  first  atfccted,  the  s[)asni  gradually  becoming 
more  severe  and  finally  involving  the  lower  extremities.  Both  sides  of 
the  Iwdy  are  equally  affected.  Thc;  position  assumed  by  the  hands  is 
very  characteristic:  The  Jiugers  are  flexed  at  the  uietaearpo-phahmgeal 
joint  and  Uie  ])halanges  extended;  the  thumbs  are  addueted  almost  to 
the  little  finger;  the  wrist  is  flexed  at  an  acute  angle,  and  the  whole  hand 
drawn  somewhat  to  the  ulnar  side  (Fig.  121).  No  motion  is  allowrd 
at  the  wrist,  but  movements  at  the  elbow  and  shoulder  are  usually  nor- 
mal. The  feet  are  strongly  extended,  sometimes  in  the  position  of  typi- 
cal (■(juin(»-vurua.  The  first  jiluilunges  of  the  toes  are  flexed,  and  the 
second  and  third  rows  extended:  the  plantar  surface  is  strongly  urehed, 
and  the  dorsum  of  the  foot  is  very  prominent,  standing  out  like  a  cush- 
ion. The  typical  position  of  thc  feet  is  well  shown  in  Fig.  131.  The 
tendo-AehillJs  stmids  out  prominently.  Motion  at  the  hip  and  knee  is 
generally  free.  Tin;  spasm  in  nmny  cases  is  limited  to  the  hands  and 
feet;  more  rarely  the  museles  of  the  thigh,  usually  Ifie  adiluctors,  may 
be  involved.  In  very  rare  cases  the  muscles  of  the  trunk,  the  face,  or 
the  eye  may  be  involved. 

The  knee-jerk  and  the  cutaneous  reflexes  are  exaggerated,  and  there 
is  abnormal  excitability  both  to  the  galvanic  and  faradic  currents  and  to 
meehnuical  irritation.  IJglit  percussion  ui)on  the  nerve  trunk  often  in- 
duces marked  contraction  of  the  muscles  su])j»Hed  by  the  nerve.  This 
is  particularly  striking  in  the  face.  The  contraction  of  the  facial  mus- 
cles following  such  irritation  is  known  as  "  Chvostek's  symptom  "  or  the 
facial  phenomenon.  Sjiasm  may  also  be  excited  by  pressure  upon  tlie 
large  nerve  trunks  and  arteries  of  thc  parts  affected.  This  is  known  as 
"  Trousseau's  symptom." 

Pain  owing  to  the  spasm  is  freipiontly  present.  Tt  is  u«ually  sharp 
and  lancinating,  and  may  be  so  severe  as  to  cause  children  to  cry  out. 
Pain  is  induced  by  any  attempt  to  overcome  the  spasm,  and  sometimes 
it  is  constant.  Other  disturbances  of  sensibility  are  even  more  common 
than  pain.  There  is  no  loss  of  consciousness  and  no  fever.  The  spasm 
is  generally  continuous,  although  there  may  be  periods  of  remission  or 
even  of  intermission.  When  os.soeiiited  with  laryngismus  stridulus,  the 
spasm  is  much  increased  during  the.'ie  attacks. 

The  duration  of  the  disease  is  from  a  few  days  to  several  weeks.  The 
mild  form,  which  is  usually  seen  in  infants,  in  most  cases  passes  away 
spontaneously  in  one  or  two  weeks,  although  there  may  be  relapses  and 


Km.  171.— ToUny.  •hnwlng  tlio  oh«r«ct«rlnUc  position  of  the  hands  and  feet,  in  a  child  two 

yean  old. 

tho  diflonso.  Spasm  of  the  glottis  may  either  precede  or  follow  tetany. 
When  ftrtgociated  they  generally  cease  at  the  same  time.  Slight  paralysis 
may  follow  or  alternate  with  the  spaeni. 

DiagnoBis. — The  diagnostic  foatnrce  of  tho  disease  are  hilat^^ral  spasm — 
in  infanta  tiHiiully  limited  to  the  hands  and  feet — without  loss  of  eouscious- 
noHH,  tho  spasm  being  increased  or  excited  by  pressure  upon  the  nerves, 
oxaggornted  reflexes,  and  tho  presence  of  some  previous  disease,  especially 
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ricketa  or  some  disorder  of  the  intestincfi.  The  severe  form  may  be  mis- 
taken for  tetanus;  but  this  is  very  rare  except  in  the  newly  born;  and 
trismus  ia  tljc  rule,  and  generally  it  is  the  first  symptom.  Trismus  is 
extremely  rare  in  tetany.  From  meningitis,  tetany  is  distinguisliod  by 
the  absence  of  cerebral  symptoms ;  from  cerebral  tumour,  by  the  bilateral 
character  of  the  spasm,  the  absence  of  headache  and  focal  braiu  8ynii>- 
ioms ;  from  btemorrhage,  by  the  absence  of  cerebral  symptoms ;  from 
malarinl  spaarn,  by  the  fact  that  it  is  constant,  not  intermittent. 

Prognoiii. — Tetany  per  se  is  not  fatal,  but  death  may  result  from  the 
development  of  general  convulsions  or  from  the  original  disease  which 
tetany  complicates.  Recovery  is  usually  perfect,  although  Gowers  states 
that  in  rare  cases  it  is  followed  by  muscular  atrophy. 

Treatment. — The  first  indication  is  to  remove  the  cause,  and  this  in 
most  cases  is  found  in  the  digestive  tract.  If  rickets  is  present  it  should 
receive  the  usual  treatment,  both  dietetic  and  medicinal.  If  worms  are 
Biispeuted  a  vermifuge  should  be  given.  For  the  relief  of  the  spasm,  the 
hot  bath  is  a  most  valuable  reme<ly  ;  friction  may  also  be  employed.  Drugs 
which  have  the  power  of  allaying  si)aam  should  he  given, — chloral,  bromides, 
and  autipyrine.  In  the  event  of  failure  by  these  methods  galvanism  may  be 
tried.  After  the  attack  the  child's  general  nutrition  should  receive  careful 
attention,  to  prevent  relapses. 


LARYNGISMUS   STRIDULUS— SPASM   OF  THK  GLOTTia 

Idiopathic  spasm  of  the  glottis,  or  laryngismusstridulus,  is  a  rather  rare 
disease,  and  belongs  especially  to  infancy.  It  ia  a  pure  neurosis,  not  often 
seen  except  in  children  who  are  rachitic.  It  is  frequently  associated  with 
carpo-pedal  spasm  and  with  general  convulsions.  The  disease  is  not  to  be 
confounded  with  ordinary  spasmodic  cronp  or  catarrhal  spasm  of  the 
larynx,  which  is  of  very  frequent  occurrence. 

Spasm  of  the  larynx  may  be  seen  in  several  conditions  quite  different 
from  laryngismus  stridulus.  It  forms  one  of  the  essential  features  of  per- 
tussis. It  occurs  both  in  infants  and  in  older  children  from  pressure  u|>on, 
or  irritation  of,  the  pneumogaatric  or  recurrent  laryngeal  nerve  by  a  tumour 
in  the  mediastinum, — usuallya  tuberculouslymph  nodo,orretro-a5sophageal 
abscess.  Reflex  spasm  of  the  larynx  is  also  associated  with  enlarged  ton- 
sils, adenoid  growths  of  the  pharynx^  and  elongated  uvula.  There  is 
a  form  of  reflex  spasm  which  occurs  in  the  newly-born  accompanied  by 
crowing  inspiration  ;  this  is  not  frequent,  and  is  rarely  serious. 

Idiopathic  spasm  of  the  larynx  is  <|uitc  difTcront  from  any  of  these 
conditions.  It  is  peculiar  to  infancy,  the  great  proportion  of  cases  oc- 
curring between  the  eixth  and  eighteenth  months.  Males  appear  to  be 
more  susceptible  than  females.  The  constitutional  condition  with  which 
it  is  usually  associated  is  rickets.  In  s  large  number  of  eases,  but  not  in 
all,  there  is  cranio-tabes.    Many  writers  believe  that  laryngismus  is  in- 
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variably  of  racliitic  origin.  Of  iifty  fut't's  observtil  by  Gee,  there  were 
found  in  all  but  two  unmistakable  evidences  of  rickcU,  The  diseft&e 
occurs  in  delicate  infants  who  have  been  closely  confined  in  warm  rooin», 
and  it  is  probably  on  this  account  that  it  is  more  often  ircen  in  the  winter 
and  spring  than  at  other  BeaBons.  The  exciting  causes  of  this  spasm 
may  be  a  breath  of  cold  air,  or  any  form  of  nervous  excitement^  such  as 
paBsion,  fright,  or  crying. 

Pathology. — There  are  no  anatomical  changes  in  this  disease.  It  is 
a  pure  neurosis,  and  it  is  generally  believed  to  be  of  central  ori^n,  de- 
pending eHseutially  upon  imperfect  nutrition  of  the  motor  centres  of  the 
spinal  cord  and  medulla. 

Symptoms. — The  disease  is  often  unnoticed  by  the  parents  until  the 
attacks  have  become  quite  frequent,  the  first  ones  being  mild,  and  the 
later  ones  more  and  more  severe.  Occasionally  the  very  first  paroxjsi 
may  be  severe.  The  attack  comes  on  suddenly.  The  child  throws  bat 
his  head,  the  face  becomes  pale,  then  livid,  and  for  the  time  there  is  com- 
jilctc  arrest  of  respiration.  This  continues  for  a  few  moments,  during 
which  the  cyanosis  deepens,  and  the  child  seems  in  great  distress,  making 
violent  efforts  to  breathe.  If  the  paroxysm  is  a  severe  one,  the  asphyxia 
may  be  so  great  as  to  lead  to  loss  of  consciousness,  and  it  may  even  he 
fatal,  or  the  attack  may  terminate  in  general  convulsions.  In  milder  at- 
tacks, after  fifteen  or  twenty  seconds  the  muscular  spasm  relaxes,  the 
glottis  opens,  and  a  long,  deep  ins[)inition  occurs,  with  the  production  nf 
a  crowing  sound.  The  so-called  *' holding-breath  spells"  and  the 
"crowing  attacks"  of  infants  are  usually  of  this  nature.  Such  forms 
of  spasm  are  often  brought  on  by  jMission  or  any  excitement,  and  may 
occur  from  two  or  three  to  twenty  times  a  day.  Between  them  the 
condition  of  the  child  may  be  normal,  or  earpo-pedal  spasm  may  be 
present.  It  is  important  to  note  that  in  this  disease  there  is  not  a 
stridor  due  to  narrowing  of  the  glottis,  as  in  ordinary  croup,  but  a 
condition  of  apna?a  from  its  complete  closure.  Not  all  the  paroxysms 
in  the  same  case  are  equally  severe.  A  child  may  have  in  the  course 
of  a  day  a  great  many  mild  attacks,  but  only  a  few  severe  ones.  Gen- 
eral convulsions  arc  seen  in  over  one  third  of  the  cases,  and  carpiv-pedal 
spasm  or  tetany  complicates  a  still  larger  proportion.  If  tetany  is  pres- 
ent in  the  interval,  it  is  always  increased  during  the  attacks. 

The  duration  of  the  disease  varies  from  a  few  days  to  several  weeks, 
or  even  months.  In  cases  which  terminate  in  recovery  there  is  a  gradual 
diminution  in  the  frequency  and  severity  of  the  paroxysms,  until  thej 
finally  cease  altogether. 

Prognosis. — Tliis  is  good,  except  when  there  are  general  convulsions. 
The  cases  in  which  fatal  asphyxia  occurs  are  very  rare.  Usually  with 
proper  treatment  marked  improvement  begins  in  theconrse  nf  a  fewdavs. 

DiagTiosis. — This  is  to  be  made  from  catarrhal  spasm  of  the  larynx. 
The  differential  points  have  been  mentioned  under  the  latter  dieeade. 
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Owing  to  tliG  oconrroncc  of  Iho  jNirnwsnis  and  the  rrowinjj  finuni1?i.  \\\o 
iViAi^M".  nifty  lie  inistflkm  for  wlmopinj^-cou^li,  and  in  fart  this  iliag- 
no^jis  is  not  infrLM|UL-ntly  uxadt*  Uy  parentK.  A  careful  oxarnination 
of  the  patient  thirin^ir  the  iittnrks,  t!io  nhsence  nf  couirji,  anJ  the  fre- 
quent aasociation  of  tetany,  are  sufficient  to  differentiate  this  from 
pertussis. 

Treatment. — During  the  attack  the  object  is  to  break  the  spasm.  In 
mild  casus  this  may  be  ihine  by  sprinklin*^  water  in  the  face.  In  severe 
cases  inhalations  of  chloroform  may  be  required,  and  even  intubation. 
Between  the  atta^'ks  the  patient  should  be  given  cither  bruniide  and 
chloral,  or  antipyrine.  Sodium  bromide,  gr.  v,  and  chloral,  gr.  ij,  may  he 
given  every  throe  or  four  hours  to  a  child  a  year  old  until  the  frt^quency 
and  severity  of  the  attacks  arc  controlled;  afterward  three  times  a  day. 
My  own  experience  with  antipyrine  in  thia  disease  leads  me  to  the  belief 
thut  it  is  more  cfTcctive  than  hromidc  and  chloral.  When  the  symptoins 
are  severe,  two  grains  of  antipyrine  may  be  given  every  four  hours  to  a 
child  a  year  oldj  the  dose  being  gradually  diminished  as  the  symptoms 
improve. 

The  general  treatment  of  the  child  is  quite  as  important  as  drugs  di- 
rected toward  relieving  the  spasm.  Cold  sponging  should  be  used  in 
every  case  unless  it  occasions  so  much  fright  as  to  increase  the  number  of 
paroxysms.  Careful  attention  should  be  given  to  the  diet.  Children 
should  bo  kept  in  the  open  air  as  much  as  possible.  Cod-liver  oil  is 
needed  in  most  cases,  and  rachitic  cases  are  sometimes  much  benefited 
by  phosphorus.  Any  source  of  local  irritation,  such  as  enlarged  tonsils, 
elongated  uvula,  or  adenoid  growths,  shouhl  be  removed;  for,  if  not  the 
actual  cause  of  the  attack,  they  may  b*?  the  means  of  aggravating  the 
symptoms.  Tn  all  cases  the  treatment  should  be  continued  for  several 
weeks  after  the  paroxysms  have  subsided. 

CHORKA-SAINT  VITUS^S  DANCE. 

Cliorea  is  a  functional  nervous  disease  characterized  by  aimless,  irreg- 
ular movements  of  any  or  all  the  voluntary  muscles.  Choreic  move- 
ments are  of  a  somewhat  spasmodic  chanicter,  often  accompanie<]  by  an 
apparent  or  real  loss  of  power  in  the  groups  of  muscles  affected,  and  by 
a  mental  condition  of  extreme  irritability. 

Etiology. — Chorea  is  most  frequently  seen  between  the  ages  of  seven 
and  fourteen  years.  Of  146  cases,  6  were  under  five  years,  72  between  five 
and  nine  years,  and  08  between  ten  and  fourteen  years.  The  youngest 
case  of  which  I  have  record  was  that  of  a  child  four  years  old.  It  is  ex- 
tremely rare  before  the  third  year,  although  it  may  occur  even  in  infancy, 
and  in  a  few  recorded  cases  it  was  undoubtedly  congenital.  My  own  obser- 
vations coincide  with  those  of  nearly  all  writers,  that  the  disease  is  more 
than  twice  as  frequent  in  females  as  in  males.    Wliile  chorea  may  be  seen 
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at  all  seasons,  it  is  much  more  frequent  in  the  spring  months.  Of  717  at- 
tacks studied  by  Lewis  (Philadelphia),  the  largest  number  b^an  in  March. 
and  the  next  largest  number  in  May;  in  my  own  cases  May  stood  first. 

The  relation  of  chorea  to  rheumatism  is  of  much  importance,  and  has 
during  late  years  attracted  a  great  deal  of  attention.  Thus  far  the  inves- 
tigations of  different  writers  have  given  results  which  are  somewhat  con- 
tradictory. Some  have  found  evidences  of  rheumatism  in  but  a  small 
proportion  of  the  cases — in  not  more  than  5  or  10  per  cent — ^while  the 
statistics  of  others  have  placed  the  percentage  of  rheumatism  as  high  as 
50  or  even  60  per  cent.  It  is  rather  striking  that  the  statistics  of  neu- 
rologists, almost  without  exception,  have  given  a  very  much  smaller  per- 
centage of  rheumatism  in  choreic  cases  than  those  taken  from  children's 
clinics  and  hospitals.  The  question  hinges  largely  upon  what  is  to  be 
admitted  as  evidence  of  rheimfiatism  in  a  child;  if  cases  of  acute  articular 
inflammation  only,  then  the  number  will  be  very  small;  if  subacute  cases 
with  joint  swellings  are  included,  the  proportion  will  be  considerably 
larger;  while  if  we  admit  cases  of  acute  endocarditis  without  articular 
symptoms,  and  those  of  articular  pains  and  joint  stiffness  but  without 
swelling,  the  proportion  will  be  very  much  increased.  My  own  belief  is 
that  there  is  a  very  close  connection  between  chorea  and  the  rheumatic 
diathesis  as  manifested  by  all  the  symptoms  above  noted,  and  accom- 
panied by  a  family  history  of  rheumatism.  On  careful  scrutiny,  the 
number  of  cases  of  chorea  in  which  unmistakable  evidence  of  this  di- 
athesis is  found,  is  very  large,  including  in  my  own  observations  over  one 
half  the  cases.  There  seems,  then,  to  be  a  large  group  of  cases  which 
may  be  classed  distinctly  as  rheumatic  chorea.  There  are,  however,  many 
others  in  which  no  such  element  can  be  found. 

My  former  associate.  Dr.  F.  M.  Crandall,  has  analyzed  146  cases  of 
chorea  treated  by  us  at  the  New  York  Polyclinic  and  elsewhere,  with  the 
following  results:  Of  111  cases  in  which  the  question  of  rheumatism  was 
investigated  there  was  a  definite  history  of  it  in  63.  In  41,  rheumatism 
occurred  before  the  chorea;  in  13,  the  first  evidence  of  rheumatism  was 
coincident  with  the  chorea;  and  in  9  it  first  occurred  subsequently  to  the 
chorea,  usually  within  three  months.  In  about  one  third  of  the  cases,  at- 
tacks or  rheumatism  occurred  during  or  subsequent  to  the  chorea  as  well 
an  before  it.  It  may  then  be  stated  that  previous  rheumatism  was  evi- 
dent in  37  per  cent,  concurrent  rheumatism  in  24  per  cent,  and  subse- 
quent rheuniati.^ra  in  15  per  cent  of  the  cases.  Excluding  cases  men- 
tioned twice,  and  also  all  those  in  which  there  was  a  history  only  of 
*'  growing  pains,''  there  was  evidence  of  articular  rheumatism  in  56.7  per 
cent  of  the  cases.  Many  of  tJiese  patients  have  now  been  under  obser- 
vation for  several  years,  and  it  has  been  interesting  to  see,  as  time  has 
passed,  how  the  evidences  of  the  rheumatic  diathesis  have  multiplied  the 
jonofer  the  cases  have  been  followed. 

In  the  above  statistics  only  articular  symptoms  have  been  accepted  as 
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evidence  of  rheumatism.  If  the  cases  of  endocarditis  without  articular 
symptoms  were  Included,  as  I  think  they  miglit  fairly  be,  it  would  raise 
the  proportion  of  rheumatic  cases  still  higher.  The  great  proportion 
of  cardiac  murmurs  persisting  after  chorea,  if  not  all  of  them,  should,  I 
believe,  be  classed  as  rheumatic,  even  if  no  articular  symptoms  have  been 
present. 

Overpre-ssnre  in  school  is  often  an  important  factor  in  the  production 
of  chorea,  as  has  been  shown  by  Sturges  (London).  Anwmia,  if  not  an 
essential  factor,  is  certainly  a  very  important  one,  and  the  great  propor- 
tion of  cases  present  very  distinct  evidences  of  it.  Chorea  may  develop  as 
a  sequel  of  any  of  the  infectious  diseases,  more  particularly  scarlet  and 
typhoid  fevers.  It  is  seen  quite  often  in  cases  of  chronic  malarial  poi- 
soning. Among  the  reflex  causes  may  be  mentioned  phimosis,  either 
lumbricoids  or  pinworms,  delayed  menstniation,  and  ocular  defects, — 
although  the  latter  more  frequently  cause  a  local  spasm  of  tlie  muscles  of 
the  eyes,  which  run  hardly  be  considered  choreic.  It  has  been  claimed 
that  chorea  may  result  from  the  reflex  irritation  arising  from  adenoids  of 
the  pharynx  and  enlarged  tonsils.  Whether  this  is  directly  or  only  indi- 
rectly a  cHURo  is  not  evident.  The  association  of  the  two  conditions  is  not 
very  infrequent. 

Hereditary  iufluonce  is  of  considerable  importance  in  the  production 
of  chorea.  It  is  much  more  frequent  in  children  of  neurotic  families,  and 
very  often  several  successive  generations,  or  several  children  in  the  same 
family,  may  suffer  from  the  disease. 

The  exciting  cause  of  chorea  in  a  certain  proportion  of  cases  is  fright; 
occasionally  it  arises  from  imitation,  and  the  disease  has  been  known  to 
occur  epidemically  in  institutions.  Choreiform  movements  nuiy  follow 
hemiplegia.  Chorea  and  epilepsy  may  be  associated  in  the  same  patient, 
or  one  disease  may  follow  the  other. 

The  causes  wliich  underlie  the  occurrence  of  chorea  therefore,  seem  to 
be  a  rheumatic  diathesis,  a  neurotic  constitution,  ansmia,  and  some  severe 
disturbance  of  general  nutrition.  When  these  predisposing  factors  are 
present,  an  attack  may  be  induced  by  many  things.  The  greater  the  pr^ 
disposition  the  less  important  may  bo  the  exciting  cause.  A  very  large 
number  of  the  cases  of  chorea  are  in  children  who  present  distinct  evi- 
dences of  rheumatism,  although  the  explanation  of  this  relatiunship  is  not 
yet  understood.  In  another  group  the  neurotic  element  predominates, and 
in  these  there  may  be  no  connection  whatever  with  rheumatism. 

Pathology. — Tiie  exact  pathology  of  chorea  is  at  the  pre^'ut  time  not 
i>ettled.  The  seat  of  the  morbid  process  is  undoubtedly  the  central  nerv- 
ous system,  pn>hulily  the  motor  areas  of  the  cortex.  The  cases  asiso- 
ctatcd  with  rheumatism  are  now  generally  regarded  a^  of  infivtious 
origin.  In  s^ome  nevere  ca>ies  which  were  fatal,  owing  to  association  with 
acute  endwarditis,  capillary  emboli  Imvc  Itcen  found  in  the  brain.  How- 
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ever,  it  is  by  no  meaiiB  ostal»lishe<l  thai  this  fs  the  condition  present  in 
most  of  the  rheumatic  cases.  Tlie  fact  that  in  the  great  majority  of  such 
easels  e()m])l(Me  recovery  (K;ci]r?  in  llie  course  of  a  few  weeks  or  months, 
speaks  strou^Hy  against  any  important  structural  change  in  tiie  nervous 
centres.  In  cases  not  rheumatic,  the  most  probable  explanation  of  the 
symptomH  is  to  l>e  f<»unJ  in  vascular  changes,  Laving  their  origin  in  dis- 
turbances of  nutrition. 

Sjonptoms. — An  attack  of  chorea  generally  comes  on  gradually.  At 
first  the  child  may  Ik?  cnusidenwl  simply  ns  unusually  nervous ;  if  at  school, 
there  may  be  noticed  a  diiliculty  in  writing,  drawing,  or  in  using  the 
hands  for  other  delicate  operations.  At  home,  the  child  is  continually 
dropping  things,  has  dil!icult^'  in  feiKling  himself,  sometimes  in  Imtlonin*; 
his  clothes,  and  very  fre<jucul)y  he  is  not  brought  to  tlie  physician  until 
the  symplorns  have  lasted  a  week  or  two.  Sometimes  the  legs  are  first 
atfectcd,  and  a  hit^ton'  is  given  of  frequent  falls,  a  stumbling  gait,  i3it!i- 
eulty  in  going  upstairs,  etc.  At  other  times  the  spasm  is  first  seen  in  the 
facial  muscles,  with  disturbance  of  articulation,  twitchings  of  the  eye 
iuu.scle.s,  and  the  child  may  he  punished  for  nuiking  griuuR-cs.  In  most 
cases  the  spasmodic  movements  soon  extend  to  all  parts  of  the  body. 
According  to  Starr,  they  remain  limitcni  to  one  side  of  the  lK)dy  (hemi- 
chorea)  in  about  one-third  of  the  cases.  When  fully  developed,  the  movo- 
ments  of  chorea  are  quite  unmistakable.  They  are  irregular,  jerking, 
spasmodic,  never  rhythmical,  rart-ly  symmetrical,  and  vary  in  intensity 
from  an  occasional  muscular  contraction  to  almost  constant  motion.  The 
movcraents  are  not  under  the  control  of  the  patient's  wrill,  and  are  usnally 
inti-nsific'd  by  efforts  to  repress  them.  They  iirc  increasetl  by  excitement, 
embarrassment,  or  fatigue,  liut  do  not  continue  during  sleep. 

V^ery  often  there  is  some  weakness  of  the  affected  muscles,  which  may 
be  so  grcjit  as  to  lead  to  the  suspicion  that  actual  paralysis  exists.  Not  in- 
friHiuently  I  have  had  patients  brought  to  the  clinic  for  supposed  paralysis, 
either  of  one  extremity  or  of  one  side  of  the  boily.  where  the  choreic  more- 
ments  have  mit  been  severe  enough  to  attract  the  attention  of  the  mother. 
This  paralysis  usually  disappears  in  the  course  of  a  few  weeks. 

In  severe  forms  of  chorea  the  patient  may  be  unable  to  help  himself 
or  even  to  walk.  The  symptoms  may  l>e  so  intense  as  even  to  endanger 
life.  Such  cases,  however,  are  dangerous,  not  from  the  choreic  move- 
ments, but  from  the  acute  endocarditis  with  which  they  are  frequently 
associate<]. 

The  mental  condition  of  choreic  patients  is  one  of  marked  irritability. 
They  are  fretful,  emotional,  easily  ]>rovoked  to  tears  or  laughter,  and 
ditlicult  to  control.  In  extreme  cases  a  mental  disturbance  bordering 
upon  acute  mania  has  been  ol>served.  In  other  cases  the  facial  expre^ion 
and  manner  of  sjwvch  strongly  .suggest  beginning  imbecility.  All  degrees 
of  speech  disturbances  an?  seen  from  the  flight  difficulty  in  articulation 


CHOREA. 


795 


due  to  inability  properly  to  control  tlie  movements  of  the  tongue  and  lips, 
to  a  condition  in  which  speech  is  almost  impossible.  In  rare  cases  speech 
has  been  tempoiarily  lost.  Heart  murmurs  are  frequent  in  chorea.  Some 
of  these  are  of  nnavmic  origin,  some  {)ossLbIy  are  due  to  chorea  of  the  heart- 
muscle  itself — although  this  is  a  matter  of  some  uncertainty — but  u  large 
oumberf  probably  the  majority,  are  due  to  coucurront  endocarditis,  as  is 
shown  by  tlie  furt  that  they  arc  permanent,  and  are  followed  by  all  the 
signs  of  organic  heart  disease.  During  every  attack  the  heart  should  be 
closely  watched,  especially  in  children  in  whom  there  is  a  strong  predis- 
position to  rheumatism. 

The  urine  in  chorea  has  recently  been  studied  with  care  by  Herter  and 
Smith,  who  have  shown  that  in  very  many  cases  there  is  an  excessive 
elimiruition  of  unc  acid.  This  is  neither  the  cause  nor  the  effect  of  the 
chorea,  but  is  to  be  regarded  as  evidence  of  a  profound  disturbance  of 
nutrition,  of  which  the  choreic  movements  are  but  another  manifestation.* 
The  general  condition  of  choreic  patients  is  usually  munh  below  normal. 
Tliey  are  anffimic;  the  apiMstite  is  poor,  often  cajiricious;  they  sleep  very 
badly;  they  suffer  frequently  irom  headaches;  they  are  easily  fatigued  by 
alight  muscular  exertion ;  and  in  short  they  have  all  the  symptoms  of  a 
greatly  diflturbed  nutrition. 

Conne  and  Duration* — The  ordinary  form  of  chorea  tends  to  spon- 
taneous recovery  in  from  six  to  ten  weeks.  Exceptionally  it  may  last  for 
three  or  four  months.  In  a  snmlt  numl>er  of  cases  the  disease  may  be- 
come chronic  and  continue  indefinitely.  Certain  forms  of  local  spasm, 
particularly  choreiform  movements  of  the  muscles  of  the  face,  eyes,  or 
neck,  may  be  pennaneut.  In  any  case  of  chorea  which  lasts  longer  than 
the  usual  Unas  the  patient  should  be  carefully  examined  for  some  cause  of 
peripheral  irritation.  The  tendency  to  relapses  and  second  attacks  is  very 
marked.  Later  attacks  are  likely  to  occur  in  the  spring  succeeding  the 
first  illucas,  and  in  a  small  number  of  patients  attacks  may  come  every 
year  for  four  or  five  years. 

DiAgnoflit. — There  is  little  difficulty  in  recognising  chorea  from  the 
sudden,  irregular,  spasmodic  contraction  of  the  muscles  coming  on  under 
the  circumstances  indicated.  No  other  movements  of  childhood  are 
likely  to  be  confounded  with  it  The  form  of  chorea  following  hemi- 
plegia is  usually  more  athetoid  than  choreic,  yet  at  times  it  closely  simu- 
lates ordinary  chorea.  The  difficulty  in  distinguishing  between  the  two  is 
often  increased  by  the  fact  that  the  weakness  of  simple  chorea  may,  if  uni- 
lateral, closely  simulate  hemiplegia.   The  existence  of  rigidity,  contractions, 


*  Dr.  Ilerter  has  called  my  attention  to  the  fact  that  in  many  caees  of  well-marked 
ohorea  the  urine  containfl  a  peculiar  r^ddi'th  raloiiring  matter  called  hvaiato-porphyrin. 
This  is  alao  found  in  many  cases  of  rheumatism,  auother  evidence  of  the  close  ralatioa* 
ship  existing  betwoen  these  two  diacaaea. 
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aud  increaBed  reflexes  belongs  exclusively  to  heniiplegic  cases,  and  these 
will  uHuaily  suffice  to  clear  up  all  doubt  with  reference  to  the  diagnosiB. 

Prognosis. — A^  a  rule  this  is  favourable,  and  c<>mplete  recovery  can  be 
predictt»d,  the  exceptions  being  few  in  number.  Parents  should  always 
be  warned  of  the  tendency  of  the  disease  to  return  in  succeeding  years, 
and  the  fact  should  be  stated  that  in  a  certain  prnjmrtion  (»f  cases  the 
disease  may  be  penniinont.  The  prognosis  of  iht.^  cardiac  murmurs  oc- 
curring in  chorea  should  always  be  guarded,  although  some  of  these  are 
functional  and  divsappear  with  recovery  from  the  chorea;  hut  the  number 
of  those  wliioh  do  not  disappear  is  sufficiently  large  to  make  one  always 
apprehensive  as  to  the  ultimate  result.  Acute  chorea  accompanied  with 
endocarditis  may  he  fatal ;  a  numljcr  of  such  cases  arc  on  record  in  which 
there  was  no  other  evidence  of  rheumatism. 

Treatment. — The  general  management  of  the  case  is  equally  impor- 
tant with  the  administration  of  drugs.  A  child  with  chorea  should  at 
once  be  taken  from  school,  and  should  never  be  subjected  to  punishment 
or  to  riilionlL^  nn  account  of  the  movements.  Special  attention  should 
be  given  tu  tlw  patient's  diet  and  general  nutrition.  Tonics,  espi*cia!ly 
iron,  are  indicated  in  most  cases.  The  food  should  be  simple  and  nutri- 
tious, and  all  stimulants,  particularly  tea  and  coffee,  should  bo  absolutely 
prohibited.  While  fresh  air  is  desirable,  exercise  shuuld  be  presorilKHl 
with  great  caution  and  its  effect  should  he  carefully  watched.  It  should 
never  be  carried  beyond  the  point  of  slight  fatigue.  A  certain  amount  of 
moral  restraint  is  absolutely  necessary;  thus  it  often  hap]>ens  thjit 
choreic  pntients  do  very  badly  at  home  where  they  are  indulged  and  re- 
ceive sympathy,  while  in  a  hospital,  where  thoy  are  under  restraint  and 
made  to  control  themselves,  they  begin  to  improve  immediately.  Gym- 
nastics, although  useful  in  some  of  the  milder  cases,  may  do  positive 
hflrm  in  those  which  are  severe.  They  should  be  regularly  and  syatemat- 
ieally  practised  twice  a  day,  but  not  continued  too  long.  In  all  severe 
east's  tht»  "  rest  treatment"  should  be  employed,  which  is  equally  bene- 
ficial in  tlie  milder  ones;  the  patient  is  put  to  bed,  and  complete  mental 
and  physical  rest  secured.  This  may  be  combined  with  gentle  massage 
for  fifteen  or  twenty  minutes  a  day.  The  daily  use  of  warm  baths,  either 
alone  or  in  conjunction  with  massage,  is  decidedly  beneficial.  In  other 
cases  the  regular  use  of  cold  sponging  is  of  the  greatest  value. 

With  reference  to  the  use  of  drugs,  it  is  advisable  to  separate  from 
other  cases  those  in  which  the  connection  with  rheumatism  is  very  close. 
In  the  rheumatic  ca303,salicylat€  of  soda  is  often  efficient, while  the  drugs 
usually  employed  may  be  absolutely  without  effect.  In  a  case  recently 
under  oltservation,  arsenic  had  been  continued  for  two  weeks  without  the 
slightest  improvement,  when  the  patient  had  an  intercurrent  attack  of 
subacute  rheumatism  for  which  salicylate  of  soda  in  full  doses  was  given, 
with  the  effect  of  controlling  the  choreic  symptoms  promptly  and  perma- 
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nently.  In  the  nnn-rhi^iimatie  pases,  anienic  is  almost  univerBally  ad- 
mitUnl  to  i)e  the  most  valuable  remedy  we  possess.  The  eut^hoj  of  admin- 
istration is  important;  failure  frequently  results  from  the  use  of  too 
small  dosoH.  IV'^'iiiniii^  willi  four  drops  of  FowItrV  solntirm  three  times 
aday  for  a  child  of  ci^ht  yt^nrs,  the  daily  (jumitity  iruiy  he  iiicn'ascd  hy  one 
drop  each  day  until  a  disturbant-e  of  the  ?itonmch  or  bowels  is  producofl, 
witli  piiiruiu.'is  utultT  tfiL'  yytv.  The  drug  should  m>w  Ik^  stopped  for  two  or 
throe  days,  and  thou  tlio  same  do.-Jes  resumed  untl  ^^radually  increased, 
usually  up  to  ei^bt  drop*  three  times  a  day,  sornctiiTies  to  ten,  and 
even  twelve  drops,  unless  the  movements  cease  Iwfore  that  time;  but  when 
this  occurs  the  drug  should  lie  stopped.  Arsenic  should  always  !>e  given 
after  meals,  and  lar^^M^ly  diluted,  (1»'  dose  being  taken  in  a  full  glass  of 
water,  but  not  ntH'essarily  drunk  at  ono  time.  The  possibility  of  arsenical 
poisoning  should  l>e  remeud>ered,  althnugh  it  is  extremely  rare.  Semple 
has  rei>ortcd  a  case  in  which  multiple  neuritis  and  general  pigmentation 
of  the  skin  occurred  after  four  weeks'  administration  of  the  drug. 

In  the  event  of  the  failure  of  arsenic  alone,  it  should  be  combined  with 
the  rest  treatment.  iVugs  which  sometimes  succee<l  where  arsenic  fails 
are  antii)yrim.'  and  strvi-hnine.  From  fifUvn  to  twenty  grains  of  auti- 
pyrine  should  be  given  daily  in  divided  doses  to  a  child  of  eight  years. 
There  arc  a  certain  numl>er  of  cases  in  which  striking  improvement  fol- 
lows the  use  of  this  drug  if  given  in  the  full  doses  mentiomHi.  To  a  child 
of  eight  years  str^'chnine  should  Ui  given  in  doses  of  tV  ^^  ^  grain  thi-ee 
times  a  day.  the  dose  being  gradually  increased  until  doulile  this  quantity 
is  given  ;  sometimes  even  larger  doses  than  these  are  well  borne,  (lalvun- 
ism  is  of  some  value  in  cases  not  relieved  by  drugs.  Acute  chorea  of  great 
severity  may  re<piire  opium,  bromides  and  chloral,  or  even  chloniform. 

In  estimating  the  value  of  drugs  in  the  treatment  of  chorea,  the  natu- 
ral course  of  the  tlis4'ase  shoubl  be  kept  in  mind,  since  those  drugs  which 
are  taken  after  the  third  or  fourth  we*.^k  arc  much  more  likely  to  be 
thought  beneficial  than  those  used  in  the  early  period  of  the  attack. 

There  is  no  doubl  that  chorea  may  be  dependent  uj^on  some  ocular 
defect,  and  a  corr«vtion  of  this  will  then  form  an  essential  part  of  the 
treatment,  although  few,  if  any,  cases  are  cured  by  attention  to  the  eyes 
alone. 

(*horea  has  a  strong  tejidency  to  recur,  es|)ecialW  in  the  spring  of  the 
year.  Children  who  have  had  one  attack  should  be  closely  watched,  par- 
ticularly witli  reference  to  their  work  in  school.  They  should  not  be 
crowde<l  in  their  studies,  they  should  have  long  vacations,  and  the  nervous 
system  shotdd  not  I)e  put  upon  any  severe  tension  for  a  long  time. 


OTHER  SPASMODIC   APPECTIONS. 

Habit  Spasm. — This  term  is  used  to  describe  certain  spasmodic  miw- 
cular  movements  which  at  first  are  only  occasionally  noticed,  but  which 
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may  fu'rsist  until  thcv  become  habituul  ami  almost  entirely  involuntary. 
Tht^  iiiovt'uu'iits  usually  atTt^t  tlie  niusi-U's  of  llu'  face,  l»ut  thfv  iiuiy  be 
swn  in  almost  any  part  of  Ihc  iKKJy.  Tin?  mo-it  fro<|Ut?u»  varieties  coneii*t 
of  blinking  or  siublon  frowning,  niising  tlio  evfbrnws,  or  s(»nio  peculiar 
grimace.  At  other  times  there  is  sudden  twisting  of  tlto  head,  shruggin;; 
of  the  shoulders,  or  jerking  of  the  hands.  It  ie  not  often  seen  in  tin* 
lower  extremities,  hut  the  musek»s  of  respiration  are  (pjite  friH|uently 
atTecteil.  There  may  Ik*  a  half-sigh,  a  sort  of  sob,  or  a  peculiar  dry,  laryn- 
geal cftugh. 

Thene  inoveuients  are  at  first  infrequent ;  hut  as  the  habit  becomes 
itinre  firmly  fixed  the  spasm  recurs  ever>*  few  minutes,  and  in  severe  caac-* 
it  may  1>l'  a!nn>st  t'<>nliuuous.  The  f(»r:u  of  spasm  is  not  always  the  sarrio; 
one  may  disappear  and  anoilu-r  take  its  pinee.  The  eon<lition  may  Inst 
for  months  or  years,  and  it  may  even  be  permanent. 

Ilubit  sjmsm  is  really  litth-  mnre  than  exaggerated  nervousness  e<>n- 
t inning  in  some  Lletinite  form  uu(il  by  ri}petiti<»n  a  fixe*!  habit  is  estah- 
lisbcd.  It  is  different  in  cause,  course,  prognosis,  and  treatment  from 
cfiorcit,  with  whieli,  however,  it  is  often  confounded. 

The  causes  are  llio^c  of  neuroses  in  general.  In  the  beginnings  at  loa*»t, 
there  is  usually  a  somewhat  depreciated  general  health.  The  patients 
ai^*  ner\*ous  children  of  neunttic  antecedents.  There  may  1m>  a  history  of 
some  d<*fiuite  exciting  cause,  such  as  illness  or  overwork  in  school.  The 
spasm  of  the  muscles  al>out  the  eyes  may  Ik?  associated  with  pathological 
conditions  of  these  organs. 

Habit  spasm  is  to  l>e  difTerentiated  from  chorea:  this  is  usually  eaay, 
from  the  limitation  of  the  movements  to  one  part  or  group  of  muscles  and 
from  the  duration  of  the  disease. 

Treatment  is  quite  unsatisfactory  after  the  habit  has  Wome  fixed, 
hence  it  is  of  yory  great  im|>ortance  that  it  should  be  arrestwl  at  the 
earliest  i>ossible  age.  Punishments  are  of  no  avail,  and  usually  aggravate 
the  condition.  Rewards  are  much  more  effectual.  The  general  healtli 
should  receive  attention  and  nerve  tonics  should  lie  given,  especially 
strychnine. 

Athetosis  and  Athetoid  Movements. — This  term,  introduced  by  Ham- 
nmnd,  is  usetl  lo  describe  a  ebrouic  form  of  spasm  usually  s(?en  in  th«.* 
hand,  hut  sonu'times  also  in  the  fo*.it,  and  even  the  face.  It  may  affot-l 
both  sides,  but  in  most  cases  it  is  unilateral.  The  movement  is  aIow^ 
irregidar.  and  inco-ordinate — a  sort  of  "  mobile  spasm,"  it  has  Itoen 
called — and  there  may  be  associated  a  certain  amount  of  muscular  rigidity. 
Such  movements  may  occur  in  persons  otherwise  healthy,  hut  are  usually 
seim  as  a  sequel  of  cerebral  j»alsies,  generally  hemiplegia.  Recoverv  from 
the  paralysis  may  be  so  nearly  con»pletc  that  the  athetoid  nmvements 
are  lookiil  ujwin  as  primarv'.  In  some  cases  the  movements  are  more* 
rapid  and   somewliat  resemble  those  of   chorea,   the   condition   being 
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sometimoR  classofl  as  post-hemtplegic  chorea.     Athetosis  is  not  influ- 
encotl  hy  treiitment. 

Rotary  and  Nodding  Spasm  of  the  Head. — These  are  rare  forms  of 
irregular  riiuvenieiits  usually  observed  in  infaney.  The  condition  was 
descril>ed  long  ago  by  Henoohj  and  since  then  cases  have  been  reported  by 
Iladden,*  Peterson,  and  <»therb.  The  most  frequent  is  the  rotary  spasm, 
which  conflista  in  a  side-tu-t^ide  oscillation  of  the  head,  wliich  may  be  slow 
or  rapid,  and  in  some  cases  is  almost  continuous.  Some  children  have  at 
times  the  nodding  spasm  also,  and  in  others  this  is  the  only  movement 
seen.  Nystagmus  is  frequently  associated,  and  may  affect  one  or  both 
eyes.    In  a  few  of  the  reported  cases  convergent  strabismus  was  present. 

The  causes  of  the  condition  are  extremely  obscure.  It  is  usually  seen 
in  infancy  belween  the  third  and  eighteenth  months,  and,  like  most  nerv- 
ous symptoms  of  this  period,  has  l>een  ascribed  to  dentition,  but  without 
any  s|K'eial  reason.  In  t!iroe  of  the  cases  reported  hy  Iladden,  it  followed 
au  injury  to  the  head,  and  might  ptTliaps  be  regarded  as  a  result  of  cere- 
bral conaission. 

As  a  rule,  the  condition  lasts  for  several  months  and  improves,  recov- 
ery generally  taking  place.  Tlie  prognosis  is  therefore  usually  favour- 
able. In  mont  of  the  reported  cases  improvement  has  followed  the  use 
of  bromides;  from  ten  to  twelve  grains  daily  should  be  given. 

Nyftagpaias. — This  term  is  applied  to  rhythmical  i n  vol uoLary,  oscillatory 
movements  usually  of  both  eyes.  They  are  caused  by  the  alternate  con- 
traction of  opposing  muscles.  Nystagmus  may  be  either  vertical  or  hori- 
zontal. It  is  most  often  seen  in  infants  a  few  months  old,  and  is  a 
symptom  of  irritation  which  may  be  general  or  local.  In  some  cases  the 
movement  is  almost  continuous,  occurring  even  iu  sleep;  in  others,  it  is 
only  noticed  at  times  of  special  excitement. 

The  etiology  of  nystagmus  is  obscure,  and  it  may  occur  in  quite  a 
variety  of  conditions, — sometimes  refenible  to  the  eye,  at  other  times  to 
the  central  nervous  system.  On  the  part  of  the  eye,  nystagmns  may  be 
dne  to  blindness  from  any  cause,  to  congenital  cataract,  corneal  opacity, 
disease  of  the  choroid  or  retina,  or  to  errors  of  refraction.  It  may  be 
■een  in  almost  any  organic  disease  of  the  nervous  system,  both  with  focal 
and  diffuse  lesions,  especially  in  chronic  hydrocephalus,  insular  sclerosis, 
tuberculous  meningitis,  and  in  diseases  in  which  sight  is  impaired.  Nystag- 
mns may  be  of  reflex  origin,  as  in  a  case  recently  occnrring  in  the  Habica' 
Hospital,  where  an  infant  with  a  severe  diarrhcea  had  repeated  attacks, 
which  disjippeared  each  time  after  intestinal  irrigation.  While  it  is  of  no 
importance  as  a  localizing  symptom,  nystagmus  usually  indicates  some- 
thing more  than  functional  disturbance.  An  exception  to  this  may  per- 
haps be  made  when  it  follows  cerebral  concussion.     Iu  such  cases  it  is 
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usually  temporary,  disappearing  in  a  few  days  or  weeks.     Under   most 
other  conditions  it  may  continue  indefinitely. 

The  condition  of  the  eyes  should   be  investigated  in  every  case 
nystagmus;  it  is  only  when  the  cause  is  here,  aud  can  be  removed,  thi 
habitual  nystagmus  is  amenable  to  treatment 

Hiccough  (Slngnltoi). — This  is  a  8])a6m  of  the  diaj)hragm  which 
usually  seen  in  young  infauts.  In  them  it  is  in  most  cases  due  to  somi 
irritation  in  the  stomach.  It  is  seen  after  eating,  and  may  depend  upon 
overfilling  of  the  stomach  by  food,  swallowing  of  air,  etc.  In  other 
cases  it  has  no  relation  to  the  taking  of  food,  and  is  to  be  regarded  as 
a  form  of  reflex  spasm,  which  may  occur  from  a  variety  of  causes,  such 
cold  feet,  chilling  of  the  surface  during  bath,  or  suddenly  taking  an  in- 
fant from  a  warm  bed  into  a  cold  room.  In  cases  like  the  above,  hic- 
cough, though  sometimes  annoying,  is  of  little  importance.  It  may 
associated  with  gastric  indigestion,  with  intestinal  flatulence  or  inflamma- 
tion, with  peritonitis  or  intestinal  obstruction.  With  the  last  two  condi- 
tions it  is  always  an  unfavourable  symptom.  In  older  children  hiccough 
sometimes  occurs  tis  a  pure  neurosis. 

The  object  of  treatment  is  to  remove  the  cause.  In  infants  this  is  to 
aid  in  the  expulsion  of  the  gas  from  the  stomach  by  manipulation^position^ 
or  the  other  means  useful  in  gastric  colic.  Where  it  is  a  nervous  symptom 
only,  it  may  be  arrested  by  holding  the  breath,  by  prolonged  forced  ex- 
piration, as  in  blowing  a  trumpet,  and  sometimes  it  may  be  relieved  by 
dnigs  which  control  muscular  spasm — c.  g.,  antipyrine  or  chloral. 

ThomBen's  Diiease  (Congenital  Myotonia). — This  rare  disaase  is  nsnallr 
congenital.  It  may  occur  in  several  members  of  the  same  family,  and  is 
often  hereditary.  The  characteristic  symptoms  are  a  peculiar  rigidity  of 
the  muscles  which  is  observed  when  they  are  first  brought  into  action  after 
repose.  This  rigidity  is  spasmodic,  and  usually  continues  but  a  few 
momenta.  It  may  recur  when  voluntary  movements  are  again  attempted. 
If,  however,  muscular  effort  is  persisted  in,  it  soon  passes  off.  It  is  in- 
creased by  apprehension,  excitement,  or  cold,  and  by  observation.  The 
legs  are  most  frequently  affected,  the  condition  being  often  noticed  when 
the  patient  starts  to  walk;  any  of  the  voluntary  muscles,  however,  may^ 
be  involved.  It  may  be  greater  upon  one  side  of  the  body  than  upon  th« 
other.  The  muscles  are  abnormally  sensitive  to  mechanical  stimulation, 
and  often  to  galvanism.  They  are  above  normal  nize,  and  tlic  fibres  them- 
selves arc  enlarged. 

The  pathology  of  this  disease  is,  according  to  Gowers,  an  altered  func- 
tional condition  of  the  muscle  fibres,  and  an  abnormal  functional  state  of 
the  nerve  cells  of  the  cord  and  the  cortex.  It  is  incurable,  although  the 
symptoms  iray  be  improved  by  active  muscular  exercise. 

Conical  Opitthotonua — This  is  ueually  a  symptom  of  disease  at  thi 
base  of  the  brain,  occurring  with  simple,  tuberculous,  and  ehronio 
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meningitia,  sometimes  with  tumours  of  the  posterior  fossa  of  the  skull 
However,  in  certain  cases  it  occurs  as  a  forui  of  reflex  fijjasm,  particu- 
larly ia  >oung  iufauts  who  are  suffering  from  diarrhceal  diseases  or  maras- 
mus, hi  these  eases  it  may  last  for  days  or  weeks.  The  deformity  is 
produced  by  a  contraction  of  the  superior  fibres  of  the  trapezius  and  by  the 
posterior  group  of  cervical  muscles. 

TortiooUii — Wry-5eck.— Torticollis  is  usually  produced  by  a  tonio 
spasm  of  one  sterno-mastoid  muscle,  with  which  may  be  associated  spasm 
of  the  posterior  cervical  muscles, 
including  the  trapezius.  In  re- 
cent cases  there  is  simply  a  con- 
dition of  muscular  spasm;  in  those 
of  long  standing  there  may  be 
permanent  shortening  of  the  af- 
fected muscle,  atropliy,  and  par- 
tial paralysis.  A  somewhat  simi- 
lar deformity  may  bo  caused  by 
cicatricbil  contraction  of  the  tis- 
sues of  the  neck  following  burns. 

The  deformity  varies  some- 
wliat  according  as  the  stcruo-mas- 
ioid  muscle  is  alone  affected,  or 
the  posterior  muscles  also,  and  oa 
to  which  predominates.  In  sim- 
ple sterno-mastoid  spasm  the  head 
ia  inclined  to  the  affected  side  and 
rotated  toward  the  opposite  side; 
the  chin  is  raised,  and  the  ear 
approaches  the  clavicle.  When 
other   muscles  are    involved    the 

deformity  ia  modilied.  If  the  trapezius  is  affected  (Fig<  122)  there  is  less 
rotation  of  the  head,  but  it  is  drawn  to  the  affected  side  and  somewhat 
backward,  while  the  shoulder  is  raised  and  the  spine  curved.  Both  of 
these  symptoms  may  be  seen  to  a  slight  degree  in  almost  any  marked  case 
of  sterno-mastoid  spasm.  Sometimes  the  spasm  of  the  jJoHterior  muscles 
affects  both  sides;  the  head  is  then  drawn  backward  and  hold  rigidly  but 
without  rotation.  In  most  of  the  recent  cases  the  deformity  can  be 
partially  or  entirely  overcome  by  passive  force;  but  after  a  time  this  ia 
impossible*  owing  to  muscular  shortening.  In  recent  cases  also  localized 
pain  and  tenderness  are  frequently  present,  and  sometimes  they  are  severe. 

Etiology. — Spasmodic  torticollis  maybe  produced  by  anything  causing 
irritation  of  the  trunk  or  the  branches  of  the  spinal  accessory  nerve  ;  the 
source  may  be  in  the  spinal  canal,  in  the  cranium,  along  the  course  of  the 

nerve  trunk,  or  of  any  of  its  peripheral  fibres. 
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Cases  are  usually  divided  into  congenital  and  acquired.  Whitman,* 
from  the  records  of  the  Hotipital  for  the  Ruptured  and  Crippled,  New 
York,  for  nineteen  years,  gives  the  following  statistics  of  2G4-  case^ — torti- 
collia  from  Pott's  disease  not  being  included  ;  Males,  109;  females,  155; 
congenital,  32;  under  two  j'ears,  33;  from  two  to  ten  years,  153;  over 
ten  yearB,  46 ;  acute  (i.  e.,  of  less  than  two  months*  duration),  77  ;  chronic, 
00,  of  which  number  23  had  lasted  two  years  or  longer. 

Regarding  the  cause  of  congenital  torticollis  there  is  some  dispute. 
Such  cases  have  often  been  attributed  to  the  contraction  resulting  from 
haematoma  of  the  steruo- mastoid  (page  9G).  My  own  experience  coin- 
cides with  Whitman^s,  that  this  is  rarely  if  ever  the  case.  While  it  is  pos- 
sible  that  the  deformity  is  sometimes  the  consequence  of  injury  received 
during  delivery,  the  cause  of  most  of  the  congenital  cases  goes  back  to  con- 
ditions existing  before  birth.  It  may  be  compared  to  club-foot,  and 
may  be  due  to  a  faulty  position  of  the  child  in  utero,  or  it  may  come 
from  more  serious  conditions,  such  as  malformations,  or  unequal  develop- 
ment of  the  two  sides  of  the  body. 

One  of  the  most  frequent  causes  in  the  acquired  cases,  is  irritation  of 
the  spinal  accessory  nerve  by  an  enlarged  cervical  lymph  gland ;  this  waa 
the  cause  assigned  in  nearly  half  of  Whitman's  cases;  snch  is  the  usual 
etiology  of  torticollis  following  scarlet  fever,  measles,  or  diphtheria.  I 
have  seen  it  in  the  early  stage  of  quinsy,  and  it  may  occur  in  cellulitis  of  the 
neck.  A  canse  which  the  physician  should  always  have  in  mind  is  cervical 
Pott's  disease ;  torticollis  may  be  the  earliest,  and  for  several  weeks  some- 
times almost  the  only,  objective  symptom  of  this  disease.  Tortieollia 
coming  on  acutely  is  most  frequently  duo  to  cold  (rheumatism?)  or 
malaria.  I  have  notes  of  eight  cases  clearly  traceable  to  malaria,  and  have 
seen  at  least  a  dozen  others.  In  several  of  these  there  was  a  distinct  perio- 
dicity in  the  spasm,  it  recurring  regularly  at  about  the  same  time  each 
day  until  quinine  was  given  ;  in  some  cases  it  was  accompanied  by  fever, 
in  others  not.  lu  the  so-called  rheumatic  torticollis,  muscular  pain  and 
soreness  are  rather  more  prominent  than  in  the  other  forms.  In  fourteen 
of  Whitman's  cases  the  spasm  was  attributed  to  injuries  other  thau  burns  ; 
and  in  only  nine  was  it  associated  with  some  other  disease  of  the  nervouA 
system,  most  frequently  with  chorea. 

Prognosis, — The  result  in  a  case  of  torticollis  depends  upon  the  canse, 
the  severity,  and  the  duration  of  the  deformity.  Most  of  the  acute  case« 
from  malaria,  rheumatism,  etc.,  recover,  under  appropriate  treatment,  in 
the  course  of  a  few  weeks,  sometimes  in  a  few  days,  and  not  a  few  re- 
cover spontaneously.  The  congenital  cases  with  slight  deformity  are 
usually  amenable  to  mechanical  or  postural  treatment  if  begun  early. 
There  is,  however,  in  most  of  the  other  varieties  a  disposition  of  the  de- 
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formity,  if  untreated,  to  persist,  and  even  to  incroasp.  If  it  has  lasted 
sevenil  inontlia  the  probabilities  of  spontaneotiB  recovery  or  even  of  im- 
provement are  smull. 

Treatment — Tbo  first  indication  ia  to  remove  or  treat  the  canse  where 
one  can  be  found.  Malarial  cases  require  quinine ;  rheumatic  cases  are 
benefited  by  rest  in  bed,  Lot  applications,  counter-irritation,  friction,  and 
sometimes  by  anti-rheumatic  remedies.  Casoa  which  have  lasted  a  month 
usually  require  some  orthopaedic  head-support,  and  those  which  have 
lasted  six  mouths  or  more  are  rarely  cured  without  a  surgical  operation. 
This  may  be  either  a  subcutaneous  tenotomy  or  myotomy  of  the  stemo- 
mastoidjor  an  open  incision.  Whitman  gives  the  result  of  thirty-two  cases 
admitted  for  treatment  to  the  hospital  mentioned,  as  follows :  In  17  in 
which  the  deformity  had  lasted  less  than  six  months,  10  were  cured,  the 
average  duration  of  treatment  being  three  months;  4  were  improved,  and 
3  not  im[>roved,  the  average  duration  of  treatment  in  these  cases  being 
eleven  months.  Of  15  cases  in  which  the  deformity  hjul  last(^d  over  six 
months,  none  were  cured  and  only  6  improved,  after  au  nveruge  of  about 
eight  months'  treatment.  In  the  foregoing  scries  of  cases  the  treatment 
consisted  mainly  in  the  use  of  orthopnpdic  apparatus ;  later  results  from 
incision  have  been  considerably  more  favourable.  But  these  figures  show 
how  serious  a  matter  is  an  old  case  of  torticollis,  and  emphasize  the  im- 
portance of  resorting  to  radicjil  measures  early  in  the  disease. 

HYSTERIA. 

This  ia  not  a  disease  of  childhood,  but  one  which  is  occasionally  seen 
in  early  life.  All  that  will  be  attempted  in  this  chapter  is  to  point  out  the 
most  common  manifestations  of  hysteria  when  it  occurs  in  young  children. 
After  puberty  it  is  essentially  the  same  as  in  adults.* 

Etiology. — Hysteria  is  very  rare  before  the  seventh  or  eighth  year,  and 
most  of  the  cases  seen  in  children  occur  after  the  tenth  year.  As  to  sex, 
there  is  no  such  predominance  of  females  as  in  later  life,  although  even  in 
childhood  they  are  more  frequently  affected  than  males.  Hereditary 
influences  play  an  important  part  in  the  production  of  this  disease.  It  ia 
seen  in  children  who  inherit  ii  nervous  constitution,  or  in  whose  parents 
nervous  diseases,  such  us  insanity,  or  hysteria,  or  alcoholism  have  been 
present.  Of  the  other  etiological  factors  the  moat  important  are  a  dis- 
ordered nutrition,  frequently  with  anwmia  or  chlorosis,  and  overpressure 
in  Hcliools.  Masturbation  or  phimosis  may  act  as  an  exciting  cause,  or, 
indeed,  anything  which  le^ids  to  an  exalted  nervous  irritability  and  depre- 
ciation of  the  general  health.     It  is  occasionally  associated  with  tuber- 


*  For  a  fuller  disoussion  of  this  Bubj«ct,  and  referencea  to  recent  lit«rfttare,  se« 
Mills,  in  Heating's  Cyclopmlia,  voL  it. 
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calosis;  it  may  follow  anj  of  the  acute  infectious  diseases;  or  it  majr  bo 
excited  by  injury,  fright,  or  imitation. 

Symptoms. — There  is  scarcely  any  disease  in  which  the  clinical  picture 
presented  is  so  varied  as  in  hysteria.  It  may  simulate  almost  any  form  of 
organic  disease  of  the  brain,  lungs,  digestive  organs,  bones,  or  joints.  The 
most  common  symptoms  may  be  grouped  under  four  general  beads.  Theee 
are,  however,  seen  iu  almost  every  conceivable  combination. 

1.  Psychical  nympiomfi. — Where  these  predominate  there  may  be  aeen 
periods  of  mental  depression  of  longer  or  shorter  duration,  a  change  in 
disposition,  an  indifference  to  surroundings,  a  capricious  humour,  or  a  nerv- 
ous condition  of  extreme  irritability  with  irregular  paroxysms  of  laugh- 
ter or  weeping  without  cause.  There  may  be  great  excitability  of  temper, 
and  fits  of  passion  almost  maniacal  in  their  severity.  There  may  be  vari- 
ous hallucinations.  Sleep  is  frequently  disturbed,  sometimes  by  attacks 
resembling  ordinary  night-terrors ;  sometimes  somnambulism  is  presenL 
There  is  often  a  disposition  to  deception  about  the  most  trivial  matters, 
which  may  last  for  weeks.  There  is  a  tendency  to  imitate  the  symptoms 
of  various  dise&ses,  which  the  patients  may  have  witnessed  in  others  or 
about  which  they  have  read. 

8.  Sfiusory  symptoms. — These  are  the  most  frequent  manifestations  o| 
hysteria  in  early  life.  There  is  often  general  or  local  hyperaesthesiiij 
which  may  be  so  great  as  to  simulate  inflammation  of  the  various  internal 
organs.  Aniesthesia  is  much  less  common,  although  it  may  be  seen  in 
children  as  young  as  eight  or  nine.  Headache  is  an  occasional  symptom, 
■nd  is  BomeLimea  associated  with  great  tenderness  of  the  scalp.  There 
may  be  neuralgias  in  the  different  parts  of  the  body,  or  sharp  epigastric 
pain,  sometimes  accompanied  by  vomiting.  Sometimes  the  sjiecial  senses 
are  affected,  giving  rise  to  hysterical  blindness  or  deafness,  usually  of  short 
duration. 

3.  Joint  symptoniJi. — These  are  really  a  vai'iety  of  sensory  disturbances. 
Thoy  are  not  uncommon,  and  are  often  most  puzzling.  The  symptoms 
may  be  referable  to  the  spine,  or  to  any  of  the  large  joint*,  particularly 
those  of  the  lower  extremity.  All  forms  of  organic  disease  of  the-se  jointa 
may  bo  simulated,  and  these  patients  are  often  treated  for  months  witb 
orthopfedic  apparatus,  with  the  belief  that  they  are  suffering  from  Pott'a 
disease,  lateral  curvature  of  the  spine,  club-foot,  or  ostitis  of  the  hip,  knee, 
or  ankle.  Cases  of  this  sort  have  been  very  fully  described  by  Gibney,* 
and  by  Shaffer,  whose  articles  should  be  consulted  for  fuller  details.  They 
are  usually  seen  between  the  ages  of  ten  and  fourteen  years,  and  occur  in 
both  sexes.  There  may  be  lameness  referred  to  one  of  the  large  joints, 
carrature  of  the  spine,  or  torticollis.    The  symptoms  are  roost  frequently 


*  Qibney.  Tnnssctions  of  th«  American  Nearologic&I  Associstion,  1877.    Shaffai; 
Aiohives  of  Medicine,  New  Tork,  December,  1670,  Febniary  and  April,  1860. 
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referred  to  the  hip,  and  next  to  the  knee,  the  ankle,  or  the  sjiine.  The 
pain  IB  often  acute.  It  is  inoroased  by  inotion,  and  by  attempts  at  over- 
coming  the  deformity,  if  any  is  present.  There  is  a  marked  hypenestheaia 
of  the  wliole  limb,  and  sometimes  of  the  body.  In  nearly  every  case  there 
is  marked  tenderness  of  the  spine  upon  preesure,  especially  in  the  dorsal 
region.  The  deformity  may  be  very  sliglit  from  spasm  of  the  flexors 
only,  or  it  may  be  severe,  and  followed  by  contracttwre,  so  that  the  thighs 
may  be  flexed  tightly  against  the  abdomen  with  the  heels  against  the 
buttocks.  Such  deformities  may  last  for  months.  There  may  be  con- 
siderable muecuiar  atrophy,  but  only  that  which  comes  from  disuse.  A 
special  difficulty  in  diagnosis  arises  from  the  cLroumstanco  that  these 
symptoms  occasionally  follow  an  injury. 

Organic  disease  of  bones  and  joints  may  usually  be  excluded  by  atten- 
tion to  the  following  points :  The  mode  of  onset  is  more  abrupt  than  is 
seen  in  bone  disease,  and  the  course  of  the  disease  is  quite  irregular.  The 
degree  of  deformity  is  gi-eater  than  is  seen  in  bone  disease  of  the  same 
tluration-  There  are  general  hypeni'sthesia  of  the  limb,  acute  tenilerness  of 
the  spine  upon  pressure,  and  undue  sensitiveness  to  heator  cold.  The  de- 
formity varies  from  time  to  time,  being  always  more  marked  when  examina- 
tion is  attempted.  If  tlic  patients  are  closely  watched,  other  evidences  of 
hysteria  may  be  seen.  Under  complete  anie^thesia  the  contractures  may 
disappear  entirely.  There  is  no  enlargement  of  the  articular  ends  of  the 
bones,  no  swelling  of  the  soft  parts,  and  no  evidence  of  active  inflammation 
or  of  suppuration.  All  the  symptoms  except  the  deformity  are  subjective. 
Under  proper  treatment  there  is  in  most  cases  perfect  recovery,  often  in  a 
surprisingly  short  time. 

4.  Motor  and  convulsive  symptoms, — In  the  milder  forms  we  may 
aee  many  varieties  of  tonic  or  clonic  spasm.  There  may  be  seen  local 
spasm  of  the  eyes,  face,  or  mouth,  spasm  of  the  muscles  of  the  neck  pro- 
ducing torticollis,  of  the  muscles  of  respiration  causing  dyspncea,  which 
may  be  constant  or  paroxysmal.  There  may  be  hiccough,  or  spasm  of  the 
larynx  causing  hysterical  aphonia.  A  very  common  symptom  is  hysterical 
cough,  which  may  be  so  frequent  and  so  severe— even  accompanied  by 
haemoptysis — that  grave  disease  of  the  lungs  is  suspected  ;  the  chest, 
however,  is  free  from  the  physical  signs  of  disease.  There  may  be  fre- 
quent attacks  of  vomiting  with  eructations ;  these  may  be  continued  some- 
times even  for  months,  and  in  rare  instances  bloi>d  has  been  vomited. 
There  may  be  dysphagia  from  spasm  of  the  cesophagus,  or  regnrgitation 
of  food  on  attempts  at  swallowing.  In  more  severe  cases  we  may  have  the 
symptoms  of  chorea  major  and  attacks  of  hyatero-epilepsy.  The  latter  are 
rare  in  children  and  do  not  differ  essentially  from  such  attacks  in  older 
patients.  There  are  usually  prodromal  symptoms.  The  convulsive  move- 
ments are  exceedingly  varied  in  type.  There  are  painful  sensations  and 
sensitive  areas,  by  pressure  upon  which  hysterical  symptoms  may  be  in- 
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ercMtd  or  ev«D  coovaUiong  excited.  Tbe  reepirmtioa  nttj  be  npid  or 
irregskr.  All  raratiou  in  tonic  and  clonic  Mpmm  may  be  ceeiu  Opu- 
thotona*  14  freqnent    CoDAcioasness  ia  not  folW  lost,  bnt  i«  disturbed,  and 

faallaeinationj  are  prevent*    The  temperatare  is  nonnal. 

Hysterical  paralyns  is  not  common  in  cbildren,  bat  it  may  be  aeen 
even  in  the  lery  young.  Gilletbe  has  reported  the  case  of  a  child  eighteen 
months  old  who  exhibit^  the  symptoms  of  hysterical  palsy  of  one  arm. 

Other  symptoms  occasionally  seen  in  hysteria,  are  persistent  anorexia,  poljr- 
aria,  sometimes  incontinence  of  urine,  disturbance  of  the  secretion  of 
•alira  or  perspiration,  and  very  rarely  hysterical  fever. 

Tho  general  condition  of  hysterical  patients  is  nsually  belov  the  nor- 
mal They  arc  poorly  nourished  and  anaemic ;  they  sleep  badly ;  they  have 
capric'iouH  appetites,  feeble  digestion,  and  faulty  assimilation. 

Diagnosis, — Hysteria  is  apt  to  be  overlooked  because  its  occurrence  in 
children  is  not  cunHidered  as  often  as  it  should  be.  In  most  cases  tbe 
diagnosis  iii  eany  if  hysteria  is  snspcctcd.  A  combination  of  vague  diacon- 
Doet«Ml  ityniptoniH  is  usually  present  which  admits  of  no  other  explanation. 
Organic  diHoatte  can  be  excluded  only  by  careful  and  repeated  examinationa. 
It  is  to  l>e  borne  in  mind,  however,  that  hysteria  not  infrequently  compli- 
cates organic  or  constitutional  disease.  Much  importance  is  to  be  attached 
to  a  family  history  of  hysteria  or  of  other  neuroses.  From  poliomyelitis^ 
hysterical  paralysis  is  differentiated  by  the  presence  of  faradic  contractility 
evou  though  atrophy  exists.  Hysterical  convalsions  are  differentiated  from 
true  opilcpHy  hy  the  abseuco  of  any  elevation  of  temperature,  of  biting  of 
the  tongue,  evacuation  of  the  viscera,  of  a  violent  fall,  and  often  by  the 
rapid  liiHiiinioarance  of  the  symptoms  under  appropriate  treatment 

Prognosis. — This  is  better  than  in  adults,  capecially  if  the  cases  sire 
taken  in  hand  early,  before  the  disease  has  become  deeply  seated.  Very 
much  depends  upon  how  well  the  directions  for  treatment  can  be  carried 
out.  'I'ho  prognoHia  is  less  favourable  where  the  hereditary  tendency  is 
strongly  marked.     In  many  cases  there  are  relapses  later  in  life. 

Treatment — Prophylaxis  ia  of  much  importance.  When  a  hereditary 
tendency  to  nervous  diaeoaea  exists  in  a  family,  or  whenever  very  uervoaa 
children  are  placed  under  the  physician's  care,  every  means  should  be  taken 
toward  muscular  development,  keeping  the  nervous  system  in  the  back- 
ground. Such  children  should  lead  an  out-of-door  life  as  much  as  possi- 
ble, prefonihly  in  the  country  ;  they  ahould  keep  early  hours,  have  regular 
exercise,  and  their  education  should  be  directed  with  moderation  and  Judg- 
ment; special  attention  being  paid  to  regularity  of  work,  and  the  preven- 
tior»  of  overpressure  in  schoolR.  Theatres  and  exciting  books  should  be 
avoided.  All  stimulants,  including  tea  and  coffee,  should  be  absolutely 
forbidden.  The  diet  should  bo  plain  and  nutritious.  It  is  highly  impor- 
tant thatench  children  should  he  removed  from  aaaociation  with  a  hysteri- 
cal mother,  when  this  is  possible. 


HEADACnES. 


737 


III  the  guneral  luana^onu'iit  tif  a  ciitiu  of  hysteria,  it  is  of  the  first  im- 
portance thnt  the  child  sliould  he  cared  for  by  a  person  of  firmness,  who 
can  exeTcise  propter  control.  Ilystorical  children  arc  always  nianajred 
more  easily  when  tliey  are  removed  from  tlieir  honiew  and  placed  under  the 
charge  of  a  good  trained-nurse.  Isolation  is  absolutely  essential  in  many 
cases.  Tlie  general  health  should  be  carefully  looked  after,  and  arsenic, 
iron,  cod-liver  oil,  and  other  tonics  given  according  to  indications.  IJorse- 
baek  exercise  and  other  out-of-door  spurts  should  be  encouraged, and  every 
means  taken  to  interest  the  child  in  something  wiiieh  requires  physical 
exercise.  In  caseijof  simulated  disease,  the  chihl  should  he  put  Iti  bed,  no 
books  or  toys  allowed,  and  no  effort  made  lovvard  his  amusement.  No 
sympathy  should  Ije  exhibited,  but  the  child  should  be  treated  with  kind- 
ness and  iirmness.  This  moral  treatment  is  quite  as  imp*irtant  as  any 
other  part  nf  the  tliertiju'uties.  In  eases  with  hysterieal  joint  ?ym]ttom8 
the  most  valuable  thing  is  counter-irritation  to  tlic  spine,  preferably  by 
the  Paquelin  euutery.  Some  cases  are  benefitted  by  galvanism.  The 
moral  effect  of  hypodermics,  evj'u  of  cold  water,  is  sometimes  striking. 
Under  no  circumstances  should  mechanical  forc*e  be  used  to  overcome 
deformity.  Many  cases  of  hysteria  improve  under  hydrotherapy;  the 
cold  doui-he.  the  cold  pack,  or  tlje  shower  bath  may  be  used.  This  is 
vahiiihle  in  conjunction  with  massage  and  the  "  rest  treatment." 

In  attacks  of  hystero-epilepsy  the  cold  douche  may  be  used,  or  pres- 
sure made  upon  llie  ti'stiele  or  ovary.  In  severe  cases  ether  may  be  given. 
In  all  hysterical  cases  the  condition  of  the  bowels  should  receive  careful 
attention,  as  these  patients  are  very  prone  to  ol>stinate  constipation. 


HEADACHES. 

Headaches  are  not  common  in  little  children  except  in  connection 
with  disease  of  the  brain  or  meninges;  in  older  children  they  occur  from 
causes  similar  to  those  seen  in  adult  life.  The  most  frequent  headaches 
may  be  gronped  in  the  following  classes  : 

1.  Toxic  headaches. — Such  are  the  headaches  resulting  from  uraemia, 
from  ojirbonic  acid  in  poorly  ventilaU^'d  rooms,  and  from  malariiL.  Hut 
the  largest  number  are  due  to  absorption  of  toxines  from  the  intestines, 
and  are  associated  with  chronic  indigestion  and  constipation. 

2.  Jfmdarhes  from  antBmia  and  malnutrition. — These  are  most  fre- 
quently seen  in  girls  from  ten  to  fourteen  years  old.  Some  are  intellec- 
tually bright,  and  have  been  crowded  in  their  school  work;  others  are  dull 
and  learn  only  with  difficulty,  and  in  consequence  worry  over  their  work 
until  their  health  becomes  undermined.  Tliey  sleep  badly,  lose  appetite, 
and  often  become  choreic  The  ansemia  may  be  either  the  cause  or  the 
result  of  these  symptoms.  The  urine  in  these  cases  often  contains  a  largi 
excess  of  uric  acid. 
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3.  Headaches  of  nervous  origin, — These  may  occur  in  children  who 
are  highly  nearotic,  either  from  their  inheritance  or  surroundings,  and  in 
those  who  are  the  subjects  of  epilepsy  or  hysteria,  and  they  may  be  symp- 
tomatic of  organic  disease  of  the  brain,  such  as  tumour  or  tuberculous  or 
syphilitic  meningitis.  True  facial  neuralgia  is  rare  in  childhood  except 
from  carious  teeth  ;  from  this  cause,  however,  it  is  not  infrequent 

4.  Headaches  due  to  disease  of  some  of  the  organs  of  special  sense. — In 
connection  with  the  eyes  there  may  be  conjunctivitis,  keratitis,  iritis,  errors 
of  refraction,  or  strabismus ;  connected  with  the  nose  there  may  be  polypi, 
hypertrophic  rhinitis,  or  adenoid  vegetations  of  the  pharynx ;  connected 
with  the  ears  there  may  be  otitis  or  foreign  bodies  in  the  canal.  Each  one 
of  these  conditions  requires  special  treatment. 

5.  Headaches  due  to  inherited  gout  or  rheumatism. — These  are  not 
very  frequent,  but  they  may  be  severe,  and  may  at  times  simulate  the  onset 
of  meningitis.  They  are  often  accompanied  by  pains  in  the  joints,  mus- 
cles, or  nerve  trunks ;  they  may  be  associated  with  a  urine  which  is  highly 
acid  and  contains  deposits  of  oxalates  or  of  free  uric  acid. 

6.  Disturbances  of  the  genital  tract  are  rarely  a  cause  of  headaches  in 
children,  although  this  may  be  the  case  in  girls  about  the  time  of  puberty, 
especially  where  menstruation  is  delayed  or  difficult 

Diagnosis. — The  diagnosis  of  headaches  includes  the  discovery  of  the 
cause,  and  this  is  often  difficult  In  an  infant  or  a  young  child,  organic 
disease  of  the  nervous  system  should  always  be  suspected  as  a  cause  of  se- 
vere headaches.  In  older  children  the  important  things  to  be  considered, 
because  the  most  frequent,  are  digestive  disturbances,  nervous  exhaustion, 
malnutrition,  and  visual  disorders.  An  absolute  diagnosis  in  a  case  of 
persistent  headache  can  be  made  only  by  a  careful  physical  examination, 
not  omitting  a  study  of  the  urine ;  often  there  must  be  a  close  observation 
of  the  patient  for  some  time. 

Treatment. — The  only  successful  treatment  is  that  which  is  directed 
toward  a  removal  of  the  cause.  Each  one  of  the  different  groups  above 
mentioned  is  to  be  managed  differently,  according  to  the  principles  else- 
where laid  down  regarding  the  treatment  of  these  conditions.  For  the 
relief  of  the  symptom,  cold  to  the  head,  a  hot  foot-bath,  and  phenacetine 
in  moderate  doses  are  perhaps  the  most  certain  of  all  remedies. 

DISORDERS  OP  SPEECH. 

In  this  chapter  will  be  discussed  only  functional  speech  defects,* 
those  depending  upon  organic  conditions  being  considered  in  connection 
with  diseases  of  the  brain.  The  most  common  varieties  are  stuttering, 
stammering,  lisping,  alalia,  backwardness,  and  functional  aphasia.    All 

•  See  Wyllie,  Edinburgh  Medical  Journal,  October,  1891. 
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forms  are  much  more  frequent  in  boys  than  in  girls,  the  proportion  being 
more  than  four  to  one. 

Stuttering. — This  is  the  most  common  form  of  speech  disturbance. 
Articuhition  is  distiuct  and  the  separate  sounds  are  properly  produced, 
but  there  is  a  difficulty  in  connecting  the  consonant  with  the  succeeding 
vowel ;  this  seems  like  an  obstacle  to  be  overcome.  Stuttering  is  occa- 
Btoually  seen  in  most  children.  It  is  more  frequent  in  the  third  and 
fourth  years,  before  speech  is  thoroughly  mastered.  At  this  age  it  ia 
aggravated  or  produced  by  disturbances  of  nutrition,  but  is  usually  of 
temporary  duration,  lasting  for  a  few  weeks  or  months.  Only  recently  a 
little  boy  of  four  was  under  my  care,  wh«  beratnc  very  nnremic,  slept 
poorly,  and  suffered  from  malnutrition  as  a  result  of  the  confinement  inci- 
dent to  a  home  in  the  city.  lie  soon  began  to  stutter,  and  in  a  short 
time  it  became  painfully  marked.  After  a  few  weeks  in  the  country  he 
improved  very  mnch  in  bis  general  condition,  gained  four  or  five  pounds 
in  weight,  and  his  stuttering  completely,  aud  I  think  permanently,  disap- 
peared. Such  disturbnnros  as  this  are  analogous  to  chorea.  In  other  cases 
stuttering  follows  some  acute  illness,  and  under  such  conditions  also  it  is 
usually  of  short  duration. 

Most  children  who  become  habitual  stutterers  do  not  begin  until  they 
are  six  or  seven  years  old,  and  sometimes  even  later.  Stuttering  may  arise 
from  imitation,  and  probably  inheritance  ia  an  occasional  factor.  It  is 
frequently  a  mark  of  degeneration. 

It  ia  important  that  all  such  cases  receive  early  treatment  before 
the  habit  becomes  firmly  fixed.  The  prognosis  is  good  for  sponta- 
neous recovery  in  nearly  all  the  cases  seen  in  very  young  children, 
and  also  in  those  coming  on  after  acute  illness.  Other  cases  in  which 
the  condition  has  become  habitual,  should  have  the  benefit  of  syste- 
matic training  under  a  competent  teacher  in  breathing,  vocal  and  speech 
gymnastics. 

Stammering. — This  term  is  sometimes  used  synonymously  with  stut- 
tering. Kussmaiil  makes  tho  distinction  between  them  that,  in  stammer- 
ing, individual  8ouiids  are  dillicnlt  of  production,  while  in  stuttering  it  is 
syllabic  combinations.  Stammering  is  often  accompanie*l  by  some  defect 
in  the  organs  of  articulation — the  teeth,  lips,  tongue,  or  palate — which 
is  not  present  in  stuttering. 

The  treatment  consists  in  careful  training  and  in  the  correction  of 
whatever  abnormal  local  conditions  may  exist. 

Lisping. — In  this  there  ia  imperfect  production  of  certain  sounds, 
owing  usually  to  a  faulty  position  of  the  organs  of  articulation.  The 
sounds  may  be  so  indistinct  that  they  can  not  be  understood.  In  thia 
condition  also  there  may  be  defective  formation  of  some  of  the  organs  of 
articulation,  although  in  the  milder  forms  this  is  not  the  case.  Tho  treat- 
ment is  similar  to  that  of  stammering. 
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Alalia. — This  consists  in  a  total  inability  to  articulate.  It  is  seen  in 
all  young  infants  during  their  earliest  attempts  at  talking.  In  older 
children  it  is  usually  associated  witli  some  mental  defect 

Backwardness. — Backwardness  is  carefully  to  be  distinguished  from  a 
late  development  of  speech  due  to  idiocy.  At  two  years  old  children  not 
deaf  are  almost  invariably  able  to  speak.  Speech  may  be  late  in  conse- 
quence of  prolonged  or  very  severe  illness,  and  where  it  has  been  acquired 
it  may  be  lost  from  similar  causes. 

Functional  Aphasia. — The  term  has  been  applied  to  a  temporary  losa 
of  speech  which  sometimes  occurs  in  chorea,  and  sometimes  from  scvore 
fright  or  anything  else  which  has  produced  a  marked  nervous  im- 
pression. West  records  an  instance  in  a  girl  of  eight  years,  who  was 
sufTering  from  an  attack  of  chorea  induced  by  friglit.  Speech  first  be^ 
came  difllcult  and  then  was  lost  altogether.  For  a  month  the  child  could 
say  only  *'  Vt's  "  and  "  No."  The  case  improved  very  slowly,  hut  at  the 
end  of  nine  weeks  had  recovered  completely. 

Loss  of  speech  sometimes  follows  the  acute  infectious  diseases,  espe- 
cially typhoid  fever. 

In  all  disorders  of  speech,  the  functional  cases  arc  to  be  distinguished 
from  those  which  depend  upon  deafness  and  mental  deficiency.  The 
frequency  with  whic;})  these  disorders  are  due  to  disturbances  of  general 
nutrition,  and  to  local  causes  in  the  mouth  and  throat,  should  be  borne 
in  mind,  and  these  conditions  should  receive  their  appropriate  treatment 
early,  before  the  habit  of  defective  speech  becomes  firmly  established. 
For  the  latter  class  of  unfortunates,  special  training  at  the  hands  of  a 
competent  teacher  should  be  adviiied,  preferably  in  an  institution. 

DISORDERS  OF  SLEEP.* 

Disturbed  Bleep,  Sleeplessness Disturbed  or  restless  sleep  is  mach 

more  common  in  infancy  and  (childhood  than  is  true  insomnia,  although 
the  causes  of  the  two  conditions  may  be  the  same. 

Etiology. — In  infancy  these  symptoms  are  most  frequently  due  to 
hunger  or  to  indigestion  resulting  from  overfeeding  or  improper  feeding. 
Very  often  disturbed  sleep  is  the  result  of  bad  habits,  such  as  rocking 
during  sleep  or  night-feeding.  Sometimes  it  arises  from  dentition,  or  the 
pain  of  colic  or  otitis ;  at  other  times  it  may  bo  simply  the  expression  of  a 
condition  of  nervous  irritability,  the  result  of  inheritance  or  of  the  child*8 
surroundings. 

In  later  childhood  the  first  thing  to  be  suspected  when  sleep  is  mnch 
disturbed  is  some  derangement  of  the  digestive  organs;  in  this  will  be 
found  the  explanation  of  fully  half  the  cases.    The  most  frequent  type. 


*  For  the  chanotcristios  of  the  sleep  of  infancy,  and  the  average  amonnt  tAkeo  at 
the  diflorent  ages,  see  pages  5  and  G. 
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where  the  aymptom  is  of  long  duration,  is  chronic  intestinal  indigestion, 
often  associated  with  indicaniiria,  a  condition  in  wbic'h  the  diagnosis  of 
the  matlier  is  lu^ually  worm.s.  Otlier  cases  are  dne  to  obstructed  respira- 
tion froni  aik'Hoid  growths  of  the  i)harynx  or  enlarged  tonsils,  sometimes 
to  nocturnal  attiicks  of  asthma.  A  lack  of  fresh  air  in  the  sleeping  room, 
excessive  or  insufficient  bedclothing,  and  cold  feet,  are  other  frequent 
causes.  Disturbed  sleep  with  "starting  pains"  is  one  of  the  earliest 
symptoms  of  hip-joint  disease.  In  the  nervous  exhaustion  resulting 
from  overpressure  in  schools,  and  in  malnutrition  and  auiemia,  dis- 
tnrbanccH  of  sleep  are  wull-nigh  constant.  They  are  also  seen  in  organic 
cardiac  disease  and  in  all  pulmonary  conditions  accompanied  by  dysp- 
noea or  oougli.  Sleep  may  be  disturbed  lu  consequence  of  bad  dreams 
which  have  their  origin  in  exciting  atoriea  heard  or  read  just  before  bed- 
time, or  in  too  violent  or  exciting  play.  To  discover  the  cause  in  ulmost 
any  case  it  in  necessary  to  investigate  carefully  the  whole  routine  of  the 
child's  life. 

Symptoms. — The  condition  may  be  one  of  real  insomnia  which  may 
last  for  weeks  or  months;  or  the  sleep  may  be  simply  disturbed  and  rest- 
less, the  child  wfiking  many  times  during  the  night,  and  when  asleep  will 
not  lie  quit*t!y,  but  constantly  cluinges  his  p<jsition.  Sometimes  childrea 
wake  suddenly  with  a  scream,  but  inunediately  drop  off  to  sleep  again. 

Treatment. — The  essential  treatment  consists  in  the  discovery  and  re- 
moval of  the  cause  of  the  disturbance;  This  will  often  involve  a  nidical 
change  in  the  manner  of  feeding,  in  the  hygiene  of  the  nursery,  and  in 
all  the  surroundings  of  the  child  ;  but  in  this  way  only  shmdd  these  casea 
be  managed.  Under  no  circumstances  should  the  pliysiciun  couuteuauce 
the  use  of  drugs  to  promote  sleep  in  children,  except  in  the  case  of  severe 
acute  disease.  Soothing  syrnps  and  all  nostrums  for  "teething"  should 
be  absolutely  forbidden.  Mothers  and  nurses  are  only  too  ready  to  fall 
into  the  hahit  of  using  them,  because  the  injurious  eflfects  are  not  appre- 
ciated. When  the  cause  of  sleeplessness  is  found  and  removed  the  child 
will  sleep,  but  compulsory  sleep  obtained  under  other  conditions  is  always 
productive  of  more  harm  than  good.  If  food,  diet,  and  all  bad  habits 
have  iK'cn  corrected,  nervous  causes  should  l>c  investigated.  When  no 
cause  can  he  discovered  the  treatment  should  consist  in  putting  the 
child  upon  the  simplest  possible  diet,  and  in  attention  to  such  general 
conditions  as  unjcuiia,  malnutrition,  and  neurasthenia,  some  of  which 
are  ultimst  c<'rtain  li>  be  jiresent.  In  many  cases  a  wann  bath  at  b<*d- 
time  will  be  found  beneficial.  A  quiet,  darkened  room,  plenty  of  fresh 
air,  and  the  stopping  of  both  eating  and  drinking  during  the  night,  are 
essential  to  a  cure  in  moet  cases.  When  the  condition  accompanies  some 
acute  disease,  the  drugs  which  are  most  useful  are  codeine  and  trional. 
A  child  of  two  years  may  take  ^  oi  i\  grain  of  codeine  or  two  grains  of 
trioual  as  an  initial  dose,  to  be  increased  if  necessary. 
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Night  Terrors — Pavor  Noctumas. — Two  classes  of  cases  have  been 
grouped  under  this  head,  both  having  this  in  eommoa,  that  sleep  is  dis- 
turbed hv  fright.  In  an  exeellent  article  upon  this  subject,*  Coutta  calls 
attention  to  the  necessity  of  sharply  distinguishing  lietween  them. 

The  condition  in  the  first  group  partukos  uf  the  nature  of  nightmare. 
It  may  be  due  to  partial  asphyxia  from  adenoid  growths  of  the  pharynx, 
or  to  other  causes  mentioned  under  disturbed  sleep,  or  it  may  be  gastric 
or  intestinal  in  its  origin.  These  cases  are  quite  frequent.  Sleep  may 
be  disturbed  from  the  outset,  and  the  attack  may  be  merely  the  culmina- 
tion of  Buch  disturbance.  The  child  wakes  in  a  state  of  fright  and  ex- 
citement, and  often  says  he  has  had  a  bad  dream.  His  mind  is  clear,  he 
recognises  those  about  him,  but  it  may  be  a  long  time  before  he  is  suffi- 
ciently calm  to  sleep  again.  The  attack  may  be  remembered  perfectly 
the  next  day.  Cases  like  this  are  to  be  managed  in  the  same  general  way 
as  those  of  disturbed  sleep  above  mentioned. 

In  the  second  group  are  the  only  ciises  to  which  the  term  "  night  ter- 
rors "  should  really  be  applied.  These  are  relatively  rare,  but  the  condi- 
tion is  a  much  more  serious  one.  The  symptom  is  due  to  some  disturb- 
ance of  tile  central  nervous  system.  According  to  Coutts,  it  oecurs  espe- 
cially in  those  of  neurotic  antecedents,  or  those  who  have  previously  suf- 
fered from  infantile  convulsions,  and  it  is  often  the  pan-ursor  of  other 
nervous  attacks — migraine,  hysteria,  epilepsy,  and  even  insanity.  The 
attack  usually  comes  suddenly  where  a  child  has  previously  been  sleep- 
ing quietly,  and  more  frequently  in  the  early  part  of  the  night  than  later. 
He  is  generally  found  sitting  upright  in  his  bed  in  a  bewilderment  of 
terror,  being  "  afraid  of  the  dog,"  or  "  the  bear,"  or  there  is  some  other 
vision  or  hallucination  which  has  produced  the  fright.  Often  this  is  asso- 
ciated with  something  of  a  red  colour.  The  child  does  not  rcoogniae 
those  about  him,  does  not  know  where  he  is,  and  may  go  to  sleep  again 
without  coming  to  full  consciousness.  The  next  day  there  is  no  recollec- 
tion of  what  has  happened.  Usually  no  after-effects  are  seen,  but  some- 
times a  large  amount  of  pale  urine  is  passed.  The  attacks  may  bo  re- 
peated at  intervals  of  a  few  months,  or  they  may  occur  every  few  nights; 
but  whatever  the  peculiar  nature  of  the  vision,  it  is  likely  to  be  repeated 
in  nearly  the  same  form.  Such  attacks  have  something  in  common  with 
epileptic  seizures,  and  the  diagnosis  between  them  may  at  times  be  diffi- 
cult. They  are  always  to  be  regarded  seriously,  not  only  on  account  of 
what  they  are  in  themselves,  hut  on  account  of  what  mav  follow. 

Treatmettt. — All  mental  and  nervous  strain  should  bo  most  carefully 
avoided,  and  where  the  attacks  are  frequent  the  bromides  should  be  given 
at  bedtime.  Some  person  should  sleep  in  the  same  room  with  the  child, 
or  in  an  adjoining  one  with  the  door  open. 


*  Americau  Journal  of  the  Hedical  Sciences,  February,  ISO^ 
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Excessive  Sleep. — It  in  raro  that  either  infants  or  ehildron  kUm^p  an  un- 
natunil  amount  of  the  tJrriR  unk'sii  omi  nf  two  causes  is  present — organic 
brain  disease  nr  the  use  of  drugs.  The  latter  is  always  to  be  suspected  if 
with  tlie  sleep  tliere  it*  associated  obstinate  constipation.  Opium  in  the 
form  of  "soothing  syrup"  or  paregoric,  is  the  drug  which  has  usually 
been  given. 

INJURIOUS  HABITS  OP  INFANCY  AND  CHILDHOOD. 

On  account  of  the  close  connection  of  such  habits  with  disturbances 
of  the  nervouK  system,  they  may  be  properly  considered  with  the  fiinc- 
tioual  nervous  diseases.  Although  sumo  of  thene  habits  may  not  be  of 
serious  importance,  yet  as  a  group  they  have  received  altogether  too  little 
atd'tifion  nl  (he  liands  of  the  physician. 

Sucking. — Thin  is  a  very  coiiuium  habit  in  infanta,  and  during  the  first 
few  months  it  is  seen  to  some  degree  in  most  of  them.  If  they  are  care- 
fully watelinl  the  habit  is  easily  stopped;  otherwist^  it  may  continue  in- 
definitely. Young  iiiftmts  usually  suck  the  fingers  when  hungry,  and  this 
can  scarcely  be  considered  abnormal,  btit  an  effort  should  always  be  made 
to  stop  it,  lest  the  habit  berrinnc  fixed.  Lindner*  distin<^uishes  l)etween 
simple  sucking  and  sucking  wuh  combinations.  In  the  former,  the  child 
sucks  some  part  of  the  body,  such  as  the  thumb,  fingers,  toes,  tongue,  lips, 
back  of  the  hand  or  arm,  or  it  may  he  i^ome  foreign  substnnee,  such  aa 
part  of  the  clothing,  the  Mankot.  a  rubber  nipple,  or  the  **  pacifier."  This 
is  the  most  common  form  tliat  is  seen.  In  the  second  variety  the  suck- 
ing is  accompanied  by  t!ie  rubbing  of  some  other  part>i,  which  seems  to 
afford  a  pleasurable  cxcttcment;  this  may  \>c  the  ear,  the  genitals,  or  any 
other  portion  of  the  boiiy.  Sometimes  sucking  is  accompanied  by  some 
practice  which  produces  actual  pain,  such  as  pulling  of  the  hair  or  scratch- 
ing the  l>ody.  Habits  of  sucking  often  persist  throughout  infancy,  and 
not  infre*pipntly  throughout  childhood;  they  liave  often  been  known  to 
continue  up  to  puberty.  The  longer  tlie  habit  has  lasted  the  more  diffi- 
cult is  it  to  break. 

The  results  of  sucking  may  be  serious.  Deformities  of  the  thumb  or 
finger,  of  the  lips  and  teeth,  and  even  of  the  jaws,  are  sometimes  pro- 
duccn].  I  know  a  lady,  now  in  advanced  life,  whose  thumbs  to  this  day 
show  a  deformity  resulting  from  thp  habit  of  thumb-sucking  while  a  child. 
In  her  ease  the  habit  was  not  broken  until  she  was  eight  or  nine  years 
old.  Probably  the  most  pernicious  result  of  sucking  is  its  tendency  to 
develop  the  habit  of  masturbation.  Habitual  sucking  of  one  liand  or 
finger  may  lead  to  spinal  curvature. 

Treatment. — In  the  management  of  these  cases  the  most  important 
tiling  is  to  arrest  the  habit  early,  before  it  becomes  fixed.    Too  often  the 
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hal)it  of  thmiib-^uckiiig,  or  of  e>uckuij?  a  niSher  nipple,  is  encoartped  b^ 
mothers,  nursei*.  and  sometimes  even  b^'  phy^icinii^  becauw  of  the 
temporary  quiet  which  is  thereby  produced.  Under  no  circuin&tances 
sliould  it  be  reported  to  as  a  meanfi  of  putllng  diildren  to  sleep  or  oUi-r- 
wise  quieting  the  nervone  Byatcm.  With  infants,  the  only  IrwiUu*  nt 
which  is  at  all  succes^l  is  mechanical  restraint.  It  i&  of  no  asc  to 
cover  the  part  which  is  sucked  with  bitter  solutions.  The  hands  of 
young  infanttii  may  be  covered  with  mittens,  or  with  the  long  sleeves  of 
a  night-gown  which  is  pinned  to  the  bed,  so  that  it  is  impossible  for  the 
child  to  get  the  part  to  the  mouth;  or  pasteboard  splints  may  be  applied 
at  the  bend  of  the  clttow,  so  a.s  to  prevent  flexion  of  the  armi>.  In  the 
milder  casea  the  habit  is  often  discontinued  spontaneoosly;  but  when 
it  has  been  indulged  until  a  child  is  four  or  five  years  old,  it  is  broken 
only  with  the  greatest  diflicuUy.  Punishment*  are  of  little  avail,  but 
rewards  arc  often  succesaful. 

Masturbation. — Tliis  is  not  uncommon  even  in  infancy.  Many  cas«s 
have  been  oUhtvlhI  during  the  first  year,  and  some  as  early  as  the  seventh 
or  eighth  nu.nth.  It  is  seen  in  childri'U  of  all  age^i  and  in  both  s«'\oh; 
but  in  infants  and  young  childn-n  it  is,  in  my  ex|MTieniv.  much  aion* 
common  in  giris  than  in  bo^'s. 

Eiiohffy. — IjOc*al  causes  are  prcticnt  in  a  liirgo  number  of  the  tiijits. 
and  tiiis  is  usually  something  which  produces  undue  irritstion.  Tlu* 
moKt  frequent  are,  long  or  adherent  prepuce,  phimosis,  balanitis,  vulvo- 
vaginitis, orzcma  of  the  Inhin,  threadworms,  and  tight  clothing.  A  urin< 
which  is  irritating  because  of  excessive  acidity  or  the  presence  of  cr^'stal 
of  uric  acid  may  bo  a  cause.  Any  irritation  may  lead  the  child  to  rub 
the  parts  in  some  way,  and  a  pleasurable  sensation  being  excited,  thta-n 
action  is  rej»eated  until  a  habit  is  formed.  Otlier  causes  are  exercisc^^ 
in  which  the  lege  are  rubbed  together,  or  the  body  against  a  pole,  as  in 
elind>ing.  To  these  causes  must  be  added,  in  infants  at  least,  the  habit 
of  sucking.  After  infancy  the  habit  of  masturbation  is  usually  ac- 
quired from  other  children,  sometimes  taught  by  vicious  nurses. 

General  causes  are  also  important  as  predisposing  factors.  These 
are  the  same  as  underlie  mo?t  of  the  neuroses  of  childhood — viz.,  marked 
ana*mia,  general  malnutrition,  and  a  highly  neurotic  cimstitution,  wlijrh 
is  often  an  inheritance,  and  is  always  aggnivated  by  surroundings  which 
tend  to  unnatural  stimulation  of  the  nervous  system.  When  matiturba- 
tion  develops  in  a  young  child  without  any  local  c«use,  it  niHv  Ik?  an, 
early  sign  of  eitlier  mental  deficiency  or  moral  delinquency;  if  looked' 
for,  other  stigmata  of  degeneration  nill  usually  be  found,  and  in  most 
cases  other  vicious  traits  will  soon  appear. 

Symptoms. — In  infants  and  very  young  children  masturbation  is 
often  accomplished  by  thigh  friction  or  by  rubbing  the  body  against  a 
pillow,  chair,  or  some  other  object.    The  variety  of  vrays  is  almost  end- 
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less.  Fn'tjucnHy  the  rhild  will  sirni>!y  lie  upon  the  floor  with  the  thighs 
crossed  and  rigidlj'  held,  and  only  a  backward  and  forward  motion  of 
the  body  made.  This  lasts  for  a  few  moments,  is  accompanied  by  flush- 
ing nf  (he  face  iini]  some  upi)i'aranee  of  exeit4?mfnt,  followed  Jiy  relaxa- 
tion, and  often  by  perspiration.  -It  frequently  happens  with  little  chil- 
dren that  these  '*'  queer  tricks,"  as  they  are  often  regarded,  have  been 
continued  for  monthH  before  their  true  nature  is  suspected. 

A  consciousness  that  they  are  doing  something  wrong  early  leads 
even  young  children  to  get  by  themselves  when  they  repeat  the  habit. 
It  is  especially  likely  to  be  practised  when  children  lie  long  awake  alone 
after  they  go  to  bed,  or  if  they  wake  early.  Tlie  habit  is  always  made 
worse  by  any  deterioration  of  the  general  health.  I  have  known  chil- 
dren, wlio  were  thought  to  be  cured,  to  relapse  under  such  conrlitions. 

It  is  somewhat  difticult  to  separate  the  general  symptoms  with  whicli 
muslurbution  is  associated,  and  upon  which  it  largely  depends,  from 
those  whieh  are  the  direct  result  of  the  habit.  There  are  some  eliildren 
in  wliom  the  condition  is  chiefly  or  entirely  dependent  upon  a  local 
cause,  or  when  it  is  only  occasionally  practised,  in  wiioni  no  general 
sjTnptonis  are  seen,  or  at  most  only  an  unnatural  shyness  and  a  disposi- 
tion to  seek  seclusion.  Others  are  precocious  and  excitable  with  an  ex- 
cessive amount  of  nervous  sensibility.  There  are  others  in  whom  more 
marked  nervous  symptoms  are  present;  the  most  striking  are  absent- 
mindedness,  loss  of  power  of  concentration,  loss  of  interest  in  all  amuse- 
ments, and  mental  depression.  In  some  c^ses  nymphomania,  or  even 
insanity,  may  be  the  result.  Epilejtsy,  chorea,  or  hysteria  may  develop, 
particularly  where  a  strong  predis^iosition  to  them  already  exists  in 
the  fuinily.  The  effect  of  tiuisturbation  upon  the  physical  and  mental 
development  of  the  ehild  may  be  serious  when  it  is  begun  at  an  early 
age  or  is  frequently  practised.  But  even  more  striking  is  the  change 
sometimes  brought  about  in  a  child's  moral  nature.  Even  little  children 
of  eight  or  nine  years  may  become  centres  of  moral  infection,  which 
may  involve  n  grouji  of  playmates  or  even  a  whole  school. 

Local  symptoms  of  masturbation  are  not  always  present;  in  the 
male  there  may  be  redness  and  slight  swelling  of  the  prepuce;  the  or- 
gans may  ho  abnormally  large  or  simply  much  relaxed.  In  the  female 
similar  conditions  may  exist,  and  sometimes  there  is  vaginitis. 

Prognosis, — Masturbation  in  children  is  at  all  times  a  most  difficult 
condition  to  deal  with.  The  outlook  is  better  in  infants  and  young  chil- 
dren than  in  those  who  arc  older,  because  the  latter  are  more  difllcult  to 
watch  and  control ;  besides,  in  them  the  habit  has  usually  become  more 
firmly  fixed.  In  young  children  local  causes  are  frequently  found  to  be 
at  the  root  of  the  trouble;  in  those  who  are  older  general  causes  are 
more  often  present,  and  these  it  may  be  impossible  to  remove.  AVhen 
masturbation  is  a  symptum  of  degeneracy  it  is  usually  ho]>eleB8. 
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Treaim&nt. — The  mo»t  importjuit  thing  is  an  early  TCCogniHon  oi 
the  conditiun.  The  phTsicUn  should  pnt  p«rents  and  naraes  on  thi-ir' 
guard,  and  the  &»(  suspicions  should  be  reported  and  the  child  care- 
fully watched  until  all  doubt  is  removed.  In  young  infants  much  may, 
be  accorapli*hed  by  mechanical  restraint.  The  kind  of  restraint  which 
is  necessary  will  depend  upon  the  manner  of  masturbating.  If  by  the 
hands,  they  should  be  tied  during  sleep,  so  that  the  child  can  not  reach 
the  genitaU;  if  by  the  thigh-friction,  the  thighs  should  be  separated  by 
tying  one  to  either  side  of  the  crib.  In  inreterate  cases,  a  double  side- 
splint,  6ueh  as  is  used  in  fracture  of  the  femur,  may  be  applied.  In 
children  that  are  over  three  years  old,  all  such  contrivances  are  almost 
invariably  unsuccessful.  It  is  of  the  utmost  importance  in  every  case  to 
have  the  child  under  the  close  surveillance  of  a  competent  and  trust- 
worthy person.  He  should  be  especially  watched  just  after  being  put 
to  bed  and  immediately  after  waking.  Corporal  punishment  is  often 
useful  in  ver^'  young  children,  but  of  little  or  no  benetit  in  those  who  are 
over  three  years  old.  In  fact,  in  such  cases  it  may  do  positive  harm,  for 
deception  and  lying  are  soon  added  to  the  previous  vice.  The  motlier 
should  secure  Ihe  child's  confidence,  and  in  every  way  postiible  seek  to 
strengthen  his  will  and  stimulate  his  self-control,  using  her  influence  to 
help  him  break  the  habit.  The  local  causes,  too,  must  be  examined  into 
and  removed  whenever  found.  Circumcision  should  be  done  if  pliimoBis 
exists,  and  even  where  it  is  not,  the  moral  effect  of  the  operation  is 
sometimes  of  very  great  benefit.  In  girls  improvement  sometimes  fol- 
lows a  separation  under  anaesthesia  of  the  preputial  hood  from  the  cli- 
toris. If  a  dorsal  slit  is  made  in  the  prepuce  a  recurrence  of  the  adhe- 
sions can  easily  be  prevented.  Complete  circumcision  is  sometimes  done 
with  advantjige,and  in  very  oltstinate  cases  the  clitoris  may  be  cauterized. 
Blistering  the  inside  of  the  thighs,  the  vulva,  or  the  prepuce  is  sometimes 
useful.  Care  should  be  taken  that  the  clothing  does  not  irritate  the 
parts.  The  child  should  not  only  be  removed  from  all  vicious  com{>an- 
ions,  but  constant  watchfulness  should  be  exercised  in  the  home  and  at 
school,  that  the  child  should  have  no  opportunity  to  teach  other  children 
the  habit.  In  the  most  serious  cases  the  child  should  be  sent  away  from 
home  and  kept  from  other  children.  The  co-opcrntion  of  a  trustworthy 
nurse  or  companion  is  indisfwnsable.  General  treatment  should  be  di- 
rected to  the  child's  condition;  it  is  required  in  most  of  the  cases.. 
A  child  suffering  from  malnutrition  and  ana?mia  should  he  sent  to 
the  counir}",  kept  out  of  doors  and  away  from  books,  studies,  and  from 
everything  which  stimulates  or  excites  the  nervous  system.  Almost  all 
exercises  except  horseback  may  he  recommended.  Every  means  should 
be  employed  to  build  up  the  child  physically.  Cure  results  in  most 
cases  only  by  using  all  these  measures  and  for  a  long  time. 
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Nail-biting  and  Tongfue-sucking  are  two  fornin  of  habit  which  arc  less 
freqiiont  luid  k'S8  important  than  those  already  mentiuned.  The  former 
is  best  remedied  by  keeping  the  nails  cut  very  short.  Tongue-sucking 
geldoMi  becomes  a  fi.ved  habit,  and  tht'  rhild  usually  eeases  it  of  his  own 
accord  as  he  grows  older. 


CHAPTER    TTT. 
DISEASES  OF  THE  BRAIN  AND  MENINGES, 

MALFORMATIONS. 

TiiE  malformations  of  the  brain  are  of  great  variety,  and  many  of 
them  are  solely  of  anatomical  interest,  as  the  conditions  are  incompatible 
with  life.  Only  the  most,  frequent  and  thi^  bes(-kn*i\vn  types  will  he  men- 
tioned, and  those  which  are  of  interest  from  a  clinital  point  of  view. 

Meningocele,  Encephalocele,  and  Hydrencephalocele. — These  three 
conditions  liave  in  coninuiii  a  protrusicui  of  sinne  part  of  the  cranial  con- 


flO.  123.~Mfllitik't>i"t;i 
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Fk».  1.;4,— Kin:i'i'Jiai<K'oIe. 


Fio.  i'ii 
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tents    through   an    opening    in    tlie 

skull,     in  meningocele  (Figs.    123» 

126 )    there    is    protrusion    of   the 

membranes    alone.      These    form    a 

sac,  which  is  usually,  but  not  inva- 
riably, distended  by  fluid.     In  en- 

cf?phaIoe«'le    (Fig.    121)    there   is   a 

protrusion  of  a  portion  of  the  brain 

substance;    this  is  connected   with 

the  rest  of  the  brain  by  a  constrict- 
ed  neck   or   pedicle.     The    luniour 

may  or  may  not  contain  fluid.     In 

hydrcneepbalocele  (Fig.  125)   there 

is  a  protrusion  of  a  portion  of  the  brain  pubstanee  which  contains  within 
L  it  a  cavity  fdled  with  fluid,  this  cavity  communicating  with  the  distended 

y  lateral  ventricles. 


Fio.  126.— Mcnitiitoccle. 
Kroiii  «  pBtirnt  hi  llie  Bahiub'  Uoflpitol. 

cuU*J  widi  ilio  luteml  ventricle*. 
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tiunt  in  tliu  Bubiui' 


In  (ill  these  couditions  there  is  a  tumour,  usually  pedunculated,  of  a 

round  or  pyriform  shape,  with  a  smooth  or  lolmlated  surface.  The  ordi- 
nary size  is  that  of  a  mandarin  orange ;  it  may  l>e  as  small  as  a  walnut,  or 
as  large  a:^  the  putknit's  head.  It  is  generally  cov- 
ered by  the  scalp,  which  is  often  denuded  of  hair; 
but  it  may  lie  covennl  only  by  gniuuhition-lissue. 
or  it  may  s)ic>w  a  (t!iitral  cicatrix,  like  that  of  spina 
Infida.  Other  deformities,  such  as  spina  bifida, 
eluh-frK>t.  and  hare-lip  are  fre<]uently  present. 

All  tlit'se  conditions  are  rare,  but  the  most  fre- 
quent and  most  serious  one  is  hydn>ucoplial(KX'k% 
this  being  usually  associated  with  hydrocephalus. 
Ttie  next  in  frecjueucy  is  eneephabMvle.  which  ha^^ 
the  best  progtiosis.  This  is  frequently  termed 
hernia  ccretn.  If  fluid  is  present,  it  is  external  to 
the  brain.     In  meningocele   (Figs.  VZG  and   137  > 

there  is  simply  an  accuinulation  of  lliiid  in  the  arachnoid  cavity,  which 

communicates  by  a  small  opening  with  the  general  arachnoid  cavitj  of 

the  brain. 

Of  one  liundred  and  tivc  caHc-i  collectctl  by  Sclmtz,  fifty-nine  (K-cupiod 

the  occipital  region  and  forty-six  were  frontal.     The  aperlnn?  through 

which  the  occipital  protrusion  takes  place  is  usually 

in  the  median  line.     It  nmy  comniunicnte  with  the 

posterior  foulanel,  with  the  foramen  magnum,  or  with 

the  cleft  of  a  spina  bifida.    The  occipital  bone  may 

be  divided  in  the  median  line,  or  rarely  it  may  be 

absent. 

In  the  naso-frontal  form  (Fig.  128)  the  tumour 

is  usually  at  the  root  of  the  nose,  a  little  to  one  side 

of  the  median  line.    The  aperture  is  most  fre^juently 

IvUvwn  the  cribriform  plate  of  the  ethmoid  and  the 

fruutal  bones.     It  may  he  betwixm  the  lateral  halves 

of  the  frontal  bone,  causing  a  median  tumour.    The 

|»oifi(   of  pmtnision  may  «ls(t  be   the  lateral  region 

of  the  skull,  generally  about  the  lateral  fontanel,  or  along  the  line  of  the 

sutures;  it  may  ]>rojtvt  into  the  mouth  or  the  pharjnx.    Tbise  anterior 

tumours  atv  usually  small,  although  large  ones  containing  the  anterior 

lol)es  of  the  brain  have  been  seen. 

The  theory  of  the  origin  of  these  malformations  which  is  most  widely 

accepteil  is  that  they  are  primnrily  cases  of  intra-uteriue  hydrm*ophal«s, 

and  as  the  cranial  cavity  is  gradually  close<l  by  the  development  of  the 

bones,  a  certain  portion  of  the  brain  is  left  outside. 

Symptoms. — The  tmnour  is  always  congenital,  although  after  bir 

it  frequently  increases  very  mucli  in  size.    A  typical  tumour  is  ro 


I'lo.  las.— Ni(-H>-tr->nLul 
mcniiiifocvlu  v^^flcr 
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and  elastic,  usually  giving  evideuces  of  fluid;  it  pulsates  synchronously 
with  the  heart;  during  screaming  or  forced  insiiinitiou,  it  increases  in 
size;  partial  and  in  some  cases  complete  reduction  ia  possible,  but  this  is 
usually  followed  by  marked  cerebral  symptoms,  even  by  eouvulfiious.  After 
partial  reduction,  an  opening  in  the  skull  may  often  be  made  out.  Micro- 
cephalua  may  bo  present,  or  there  may  be  unequal  development  of  the  two 
sides  of  the  head. 

The  following  differential  points  given  by  Treves,  indicate  the  most 
characteristic  features  of  the  three  varieties  :  In  meningocele,  the  tumour 
is  at  first  small,  but  increases ;  it  has  a  smooth  surface ;  it  is  pedunculated  ; 
there  is  distinct  Uucluation,  perfect  trauslucency,  rarely  pulsation;  often 
it  is  completely  reducible;  compression  of  the  tumour  causes  cerebral 
symptoms;  the  skull  is  normal.  In  encephalocele,  the  tumour  is  small 
and  smooth;  it  is  rarely  pedunculated;  fluctuation  is  absent;  it  is  not 
translucent;  tliere  is  distinct  pulsation;  it  is  usually  reducible;  pressure 
causes  cerebral  symptoms;  the  skull  is  normal.  In  hydrencephalocele, 
there  is  a  largo  pendulous  tumour  with  an  irregular  or  lobulated  sur- 
faoe;  it  is  pedunculated;  translucency  is  rarely  complete;  fluctuation  is 
distinct;  it  is  irreducible;  pressure  rarely  wiuses  symptoms;  niicrocepha- 
luB  and  other  deformities  are  often  associated. 

The  occipital  tumours  are  usually  more  serious  than  the  frontal  ones. 
The  majority  of  ca.ses  die  in  the  course  of  the  first  few  weeks  of  life, 
death  i-esulting  from  meningitis,  convulsions,  or  rupture.  In  meningocele 
the  tumour  usually  grows  slowly,  and  ultimately  may  bo  shut  off  from  the 
cranial  cavity ;  but  gradual  thinning  of  the  membrane  may  Uike  place,  and 
spontaneous  or  accidental  rupture  occur.  In  encephalocele  the  tumour 
grows  slightly,  or  not  at  all.  Most  of  these  patients  exhibit  signs  of 
mental  impairment  or  other  evidences  of  organic  brain  disease. 

Treatment. — According  to  Treves,  operation  is  justiflable  only  in 
case  of  impending  rupture.  The  conditions  prtticnt  are  essentially  the 
same  as  in  spina  bifida.  Meningocele  may  be  aspirated,  injected  with 
iodine,  or  with  MortonV  iodine  and  glycerin  solution;  the  sac  may  l>e 
laid  open  and  a  plaiitic  operation  j)erformed  for  the  closure  of  the  com- 
munication with  the  cranial  cavity;  or  the  skin  may  be  divided,  and  a 
ligature  or  clamp  a|)plied  to  shut  off  the  communication  with  the  brain. 
All  these  motho<ls  liave  been  at  times  succesitful,  but  cure  has  in  many 
instances  l>oen  followed  by  the  development  of  chronic  hydrocephalus. 
Encephalocele  is  to  l>c  treated  by  protection  ami  compression.  Aspiration 
may  be  rasortwl  to  if  fluid  is  prert*»nt.  In  hydrencophaloeelo  the  pro>;norti8 
is  absolutely  bad  uniler  all  circumstances.  Schatz  *  gives  the  following 
statistics,  sliowing  the  results  with  and  without  operation,  all  varieties 
being  included :  Of  twenty-four  occipital  tumours  not  operated  on,  three 
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recovered;  of  thirty-five  operated  on  by  excision,  ligation,  or  injection, 
six  recovered.  Of  forty-six  frontal  tumours,  there  were  six  recoveries  in 
thirty-two  cases  without  operation,  and  two  recoveries  in  fourteen 
with  opt>ration. 

Hiorooephalas. — This  is  generally  regarded  as  due  to  premature 
fication  of  tlio  skull ;  but  this  theory  is  certainly  inadequate  to  explain 
all  the  coses.  In  many  children  suffering  from  marasmus,  the  sutures' 
ossify  and  the  fontanels  close  much  earlier  than  in  healthy  infants  of 
the  same  age,  chiefly  because,  with  the  rest  of  the  body,  the  brain  abo< 
has  ceased  to  grow.  So  it  is  true  of  some  of  the  cases,  at  least,  of  micro- 
cephalus,  that  the  early  ossification  of  the  skull  is  due  to  arrested  growth 
of  the  brain,  and  not  the  reverse.  The  reasons  for  the  developmental 
arrest  in  the  brain  are  for  the  most  part  unknown.  The  condition  usually 
dates  back  to  intra-uterine  life,  although  in  some  cases  it  appears  to  begin 
after  birth. 

It  is  well  known  that  there  is  not  an  invariable  relation  between  the 
size  of  the  head  and  the  size  of  the  brain,  although  generally  the  two  cor- 
respond. If  the  circumference  of  the  head  is  much  below  the  average  for 
the  age  (page  20),  and  relutivoly  much  less  than  the  measurements  of  the 
rest  of  the  body,  microcephalus  may  be  assumed  to  exist  Sachs  calU 
attention  to  tlie  fact  that  the  circumference  of  tlie  head  may  be  nearly 
normal  and  yet  the  esaeutial  conditions  of  mierocephalus  exist,  owing  to 
imperfect  development  of  the  anterior  part  of  the  brain. 

The  symptoms  of  mierocephalus  are  those  of  idiocy  and  cerebral 
paralysis,  existing  in  all  possible  combinations  and  with  variable  degree* 
of  severity. 

A  new  surgical  interest  in  these  cases  has  been  awakened  during  the 
last  few  years  by  the  operation  of  craniectomy.  The  purpose  of  this  oper- 
ation, which  was  devised  by  Jjannelongue,  is  to  relieve  the  intracranial 
pressure  by  makiug  a  longitudinal  opening  in  the  skull,  on  one  or  both 
sides.  The  opening  made  is  usually  about  half  an  inch  wide  and  four 
or  five  inches  long.  It  is  one  or  two  inches  from  the  sagittal  suture,  to 
which  it  is  parallel.  For  the  time  being  the  cranial  capacity  is  increased, 
but  it  is  doubtful  if  even  this  is  permanent.  Jw!obi»  gives  a  report  of 
thirty-three  cases  operated  upon  by  American  surgeons,  with  fourteen 
deaths  and  niueteeii  recoveries.  At  the  time  of  report  the  condition  in 
the  cases  which  survived  the  operation  was  as  follows:  no  improvement 
in  seven;  slight,  in  seven;  "some,"  in  one;  much,  in  two;  no  history,  in 
one;  uncertain,  iu  one.  I  quite  agree  with  him  that  such  results  do  not 
justify  the  performiuice  of  this  operation. 

Congenital  Hydrocephalus.— Those  cases  may  fairly  be  couKidered  as 
belonging?  in  this  group,  althougli  they  have  been  discussed  flsewhet^. 
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Poreneephaliu  (literally,  a  hole  in  the  brain)  is  a  condition  in  which 
there  ia  a  largn  depresHiou  in  some  part  of  the  bruin,  but  with  surrounding 
parts  well  developed.  Such  depressions  may  involve  a  whole  lobe,  and 
they  may  be  deep  enough  to  reach  the  lateral  ventricles. 

Porencephalus  ia  drscribpd  as  congenital  or  ncfjuired.  In  the  congeni- 
tal form,  the  defect  is  usually  found  in  the  anterior  or  middle  part  of  the 
brain.  The  origin  of  these  conditions  ia  still  a  disputed  question.  They 
are  probably  dtio  to  early  vascular  changes.  Children  sometimes  live 
several  years  with  very  large  defects,  the  symptoms  depending  upon  the 
seat  of  the  lesion.  The  acquired  form  of  porencephalus  is  usually  one  of 
the  late  results  of  meningeal  h*morrhage.  It  may  affect  one  or  both 
sides.  Such  cases  present  the  symptoms  of  spastic  paralysis — usually 
diplegia.     In  all  cases  with  large  brain  defects,  the  space  is  filled  with  fluid. 


PACHYMENINGITIS. 

Pachymeningitis,  or  inflammation  of  the  dura  mater,  occurs  both  as 
an  acute  and  a  chronic  disease. 

Acute  Pachymeningitis. — This  is  very  rare  in  children.  Only  pachy- 
meningitis externa  is  generally  included  under  this  term,  as  acult;  jjachy- 
meningitis  interna  does  not  occur  alone,  but  usually  with  inflamnuition  of 
the  pifl  mater  (leptomeningitis).  It  may  be  associated  with  disease  or 
injury  of  the  bones  of  the  skull,  but  is  most  frequently  seen  in  connection 
with  middle-ear  disease.  It  generally  begins  as  a  localized  process,  but 
the  inflnninuitiou  may  extend  to  the  inner  Irtver  of  Hio  dura,  and  to  the 
pia  mater;  or  it  nuiy  reniain  eircuniHcritx.'d,  and  tL-nninnto  in  the  forma- 
tion of  an  abscess  between  the  dura  mater  and  the  bone. 

The  symptoms  of  acute  pachymeningitis  are  distinctive  only  when 
the  process  is  localized.  They  are  then  usually  associated  with  middle- 
ear  disease,  and  are  indistinguishable  from  those  of  cerebral  abscess. 
The  treatment  is  sur«;iurtl. 

Cluronio  Pachymeningitis. — This,  in  children,  almost  invariably  af- 
fects the  inner  layer  of  the  dura  mater  (pachymeningitis  interna) ;  it  is 
also  known  as  pseudo- me  rubra  nous  and  as  hctmorrhtujic  pachymeningitis 
or  htrmaioma  of  the  dura  mater.  Its  causes  urc  for  the  most  part  un- 
known. It  is  not  very  rare,  being  usually  discovered  at  autopsy  in  chil- 
dren, chiefly  cachectic  infants,  who  have  died  of  other  diseases.  In  the 
Keport  of  the  New  York  Pathological  Society  for  1890  Nortbrup  records 
six  such  cases.  I  have  seen  five  similar  ones,  as  well  as  one  other  asso- 
ciated with  chronic  hydrocephalus. 

Two  classes  of  cases  are  to  be  distinguished — those  with,  and  those 
without  extensive  ha»morrhage8.  In  the  lattergroup  there  is  found  a  thin, 
translucent,  vai^cular  membrane  lining  the  inner  surface  of  the  dura.  It 
may  be  only  a  delicate  film  which  can  be  scraped  off ;  it  may  be  as  thick 
as  ordinary  blotting-paper,  or  even  twice  that  thickness.    The  membrane 
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is  often  codcinatous ;  it  is  oxcecUIngty  vascular,  and  tbo  vesselH  have  rerj 
thin  walls.  There  arc  usually  ecatterwi,  piinctato  hwmorrhagea,  and 
there  may  be  a  few  of  larger  size.  This  membrane  may  cover  tho  whole 
inner  surface  of  the  dura,  but  in  moBt  cases  it  is  principally  over  the  con- 
vexity and  may  bo  found  only  here;  it  is  apt  to  bo  more  upon  one  side 
than  upon  the  other.  In  oases  of  long  standing  there  may  bo  adhesions 
between  the  dura  and  the  pia.  When  large  hiemorrhages  have  taken  phice, 
quite  a  different  pathological  appcaraueo  is  presented.  The  lesions  found 
in  a  case  upon  which  I  made  an  autopsy  in  the  New  York  Infant  Asylum, 
are  fairly  typical :  The  infant  was  six  months  old,  and  the  symptoms  had 
existed  for  six  days.  Tho  fontanel  was  bulging  to  a  marked  degree,  and 
the  sagittal  and  coronal  sutures  were  separated.  A  thin  recent  clot  from 
one  eighth  to  one  fourth  of  an  inch  in  thickness  covered  nearly  the  whole 
of  the  right  hemisphere  and  part  of  the  convexity  of  tho  left  The  entire 
dura  was  lined  both  at  its  convexity  and  base  by  a  pseudo-membrane  of 
grayish  color,  about  one  sixteenth  of  an  inch  in  thickueii»fi.  The  brain 
was  ansemic. 

In  cases  of  longer  standing  partial  organization  of  the  clot  may  be 
seen  ;  in  more  recent  ones  the  blood  is  jmrtly  or  entirely  fluid.  I  once 
found  acute  leptomeningitis  with  a  purulent  exudation,  associated  with 
hsemorrhagic  pachymeningitis.  In  cases  where  life  is  prolonged  for  yearn, 
there  may  be  partial  or  even  complete  absorption  of  the  clot,  followed  bj 
the  formation  of  cysts,  considerable  inflammatory  thickening  of  the  pia 
with  deposits  of  blood  pigment,  and  flually  atrophy  and  sclerosis  of  the 
cortex.  The  source  of  the  haemorrhage  may  be  the  rupture  of  a  single 
large  vessel,  but  more  frequently  the  blood  comes  from  many  small 
vessels. 

Symptoms. — These  are  due  to  the  haemorrhage,  and  not  to  the  inflam- 
matory process.  Until  haemorrhage  occurs  there  are  no  symptoms  by 
which  the  disease  can  be  recognised.  Thus  in  many  of  the  cases  in  which 
pachymeningitis  is  fonnd  at  autopsy,  its  existence  is  not  suspected  dur- 
ing life.  The  occurrence  of  haemorrhage  is  sometimes  marked  by  vomit- 
ing or  convulsions,  and  usually  there  is  loss  of  conaciousneas.  It  may 
be  a  question  whether  the  convulsions  are  the  cause  or  the  result  of 
the  htemorrhage.  In  most  cases  they  seem  to  be  the  result.  They  arc 
usually  general  and  repeated.  If  the  hemorrhage  occurs  slowly,  there 
may  be  stupor  without  convulsions  until  nearly  the  close  of  the  dii 
In  the  fatal  cases  the  symptoms  generally  continue  from  two  days  to  A 
week.  There  are  dulness,  stupor,  and  finally  coma,  death  occuring  m  coma 
or  convulsions.  If  the  haemorrhage  is  diffuse — and  this  is  apt  to  be  the 
case — there  is  rigidity  of  all  the  extremities;  if  it  is  of  one  side  only,  the 
rigidity  affects  only  one  arm  and  leg.  The  pupils  are  more  frequently 
contracted,  but  may  bo  dilated  or  unequal.  There  is  diplegia,  hemi- 
plegia, or  monoplegia,  according  to  the  seat  and  extent  of  the  haemor- 
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rliage.  The  respiration  is  slow  and  irreg-ular  and  may  be  of  the  Cheyiie- 
Stokes  vark'ty.  The  pulse  is  slow,  irregular,  and  aonietimes  intermittent. 
The  tempernturo  is  at  first  normal,  but  rises  slowly  until  death  occurs, 
when  it  is  from  100^  to  103^  F.  Generally  the  cranial  nerves  are  not 
affected,  and  opisthotonus  is  absent.  The  knee-jerk  is  often  exagger- 
ated. In  cases  which  do  not  prove  fatal — these  being  chiefly  in  older 
children — we  have  a  similar  onset,  but  after  a  few  days  consciousness  is 
re^^ained,  and  only  liemiplegia  or  monoplegia  remains.  The  course  of  the 
paralysis  is  that  seen  after  meningeal  haemorrhage  due  to  other  c-anscs. 
Wagner  has  reported  a  case  in  which  recurring  lin^morrhages  took  place 
at  intervals  of  several  months,  the  autopsy  showing  distinct  evidences  of 
both  old  and  recent  lesions. 

Pachymeningitis,  I  believe,  plays  a  much  more  important  r61e  in  the 
production  of  meningeal  hiemorrhages  in  children  than  has  generally  boon 
accorded  to  it.  From  the  frequency  with  wliich  this  lesion  is  found  as  a 
cause  of  sudden  meningeal  hiemorrhages  which  are  fatal,  it  is  not  unlikely 
that  many  of  the  cases  which  recover  with  hemiplegia  or  moiiojjlegia,  may 
be  due  to  the  same  cause. 

The  prognosis  depends  upon  the  age  of  the  patient  and  the  extent  of 
the  htetnorrhage.  Extensive  ha?morrhage8  are  usually  fatal  in  infancy, 
but  small  ones  are  seldom  so,  for  they  are  rarely  at  the  base.  The  prog- 
nosis of  the  pandysis  in  cases  not  terminating  fatally,  is  the  same  as  after 
meningeal  hirmorrhage  due  to  other  causes,  with  perhaps  an  added  liabil- 
ity to  recurrent  attacks. 

Without  large  haemorrhages,  pachymeningitis  interna  can  not  bo  diag- 
nosticated ;  and  it  is  impossihle  to  differentiate  the  hannorrhagic  cases 
from  other  varieties  of  meningeal  haemorrhage.  It  is  imjiortant  to  make 
a  diagnosis  between  piichjTuouingitis  with  hajmorrhage,  and  acute  simple 
meningitis.  In  the  former  we  have  a  sudden  onset;  stupor  occurring 
early,  usually  on  the  lirst  day,  gradually  diminishing  in  cases  of  recovery, 
or  deepening  into  coma  in  fatal  cases;  localized  or  general  paralysis,  also 
occurring  early;  there  is  no  fever  in  the  beginning,  and  only  moderate 
fever  at  the  close.  In  acute  meningitis  we  usually  have  a  higher  tem- 
perature, especially  early  in  the  disease ;  coma  develops  later,  and  rigidity 
of  the  extremities  is  less  pronounced.  In  certain  cases,  however,  where 
the  hasmorrhage  occurs  in  the  course  of  some  other  disease,  a  differential 
diagnosis  may  be  impossible. 

Treatment. — The  treatment  of  pachymeningitis  hmmorrhagica  is  symp- 
tomatic. The  indications  are,  to  relieve  cerebral  congestion  by  applying 
ice  to  the  head,  to  allay  irritative  symptoms  by  the  use  of  bromides,  and 
to  keep  the  patient  perfectly  quiet. 
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^^^H                                                        ACITTB  MENINGITIS.                                                ^^ 

^^^^B              Tliree  distinct  varieties  of  acute  meningitia  are  met  with  in  children.       ■ 
^^^^H               1.  Cercb^n-.^pinal  mtuiingitiH.     Thiri  in  the  only  variety  of  meningitis        f 
^^^^H         whioli  prevails  epidemically,  but  it  also  occurs  sporadically.     It  is  due  to 
^^^^H         a  sjxicific  cau^,  the  diplococcus  intracellularis  of  Weicliselbaum,  known        ■ 
^^^^H         also  as  the  meningococcus.    It  may  be  regarded  as  a  general  infectious       1 
^^^^H        dit^ease,  but  with  its  essential  lesions  in  the  brain  and  cord.                              1 
^^^^H              %.  Simple  acute  meningitis,  which  may  be  due  to  a  wide  variety  of       1 
^^^^H        micro-organisms.     Although  this  la  sometimes  primary,  it  is  ufiuAlly  a       1 
^^^^V        secondary  discnso.                                                                                                 ■ 
^^^^ft              3.  Tuberculous  meningitis.                                                                     ^^M 

^^^^H                  CEREBR0*8riKAL    MENINGITIS — EPIDEMIO    MENINOmS — CERKBRO- 
^^^^H                                                                            &PINAL 

^^^^H              Epidemics  of  ccrcbro-spiual  meningitis  arc  separated  by  quite  long 
^^^^H         intervals  and  occur  without  any  assignable  cause.    The  following  chart 
^^^^H         (Fig.  I'***)  represents  Iho  prevalemv  of  the  disease  in  \ew  York  city 
^^^^H         during  the  last  fifty  yimi^s.     This  shows  that  very  little  was  seen  of 
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29. — Chul  nhowinff  dcathi  fVom  cprebro-spinal  moniu^itU  in  Kcw  York  ritr^  for  tfif 
y«ttra,  per  100,000  of  populntion. 

)ro-8pinal  meningitis  until  the  epidemic  of  1872.     After  this  time 
rtain  number  of  deaths  from  this  cause  occurred  each  year,  there 
g  two  or  tltree  times  as  many  in  some  years  as  in  otliers;  but  therv 
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was  no  extenaive  epidemic  until  that  of  1904-5.  What  has  been  Baid  of 
New  York  is  tme  of  almost  every  large  city.  In  remote  country  towns, 
epidemics  are  occasionally  wilneii&e<],  and  after  prevailing  a  few  months 
the  disease  disappears  as  mysteriously  as  it  came.  Epidnmies  are  usually 
seen  in  the  winter  and  early  i^pring,  lasting  for  wevc^ral  months,  gen- 
erally reaching  llieir  height  in  March  or  April  and  slowly  subsiding  as 
warm  weather  approaches. 

With  reference  to  the  cause  of  epidemics  very  little  has  been  settled. 
When  the  disease  prevails  in  cities  il  usually  occurs  in  crowded  tene- 
ments, being  relatively  infrequent  in  private  houses.  Many  cases  may 
occur  in  certain  districts,  while  in  others  not  very  far  removed  there 
may  l>e  very  few.  These  facts  suggest  a  coum*ctii)n  with  unsanitary  con- 
ditions, but  nothing  that  is  positive  has  been  demonstrated- 

Cerebro-spinal  meningitis  is  not  contagious.  Whether  the  disease  is 
in  any  way  communicable  is  not  yet  established.  The  fact  that  in  a 
considerable  number  of  cases  (about  15  per  cent  according  to  the  obser- 
vations of  the  New  York  Health  Department)  an  organism  closely 
resembling  the  meningococcus,  if  not  identical  with  it,  has  been  found 
in  the  noses  of  children  and  adults  exposed  to  the  disease,  atfords  some 
grounds  for  believing  the  disease  to  be  communicable;  probably  very 
much  as  lobar  pneumonia  sometimes  is.  However,  when  we  consider 
that  in  fully  TO  per  cent  of  the  cases  but  one  person  in  a  household  la 
alTected,  although  no  effort  at  isolation  is  made,  it  will  be  apparent  that 
the  danger  of  spreading  the  disease  in  this  way  is  slight.  1  have  never 
known  the  disease  to  originate  in  a  hospital,  although  in  New  York 
patients  with  cerebro-spinal  meningitis  are  r^Tilarly  received  into  hos- 
pital wards  with  other  children.  Sporadic  cases  of  meningitis  occur  after 
epidemica  from  no  apparent  cause  and  without  any  connection  ^ith  one 
another.  Children  of  all  ages  are  about  equally  susceptible  to  this  dis- 
ease. The  youngest  case  1  have  seen  was  in  a  child  of  two  and  a  half 
months. 

Cerebro-spinal  lueningitis  is  due  to  a  specific  organism,  the  diplo- 
co<xus  intracellularis  or  meningococcus.  This  is  present  in  the  menin- 
geal exudate,  in  the  cerebro-spinal  Buid  obtained  by  lumbar  puncture, 
and  in  some  cases  can  be  demonrttrnted  in  the  blood.  It  is  almost  invari- 
ably found  in  pairs  or  tetrads  within  the  leucocytes.  It  is  decolourized 
when  stained  by  Gram's  method.  The  portal  of  entry  is  as  yet  not 
settled;  but  from  the  fact  that  early  in  the  disease  the  organism  has 
been  so  often  ob(aino<i  from  the  upper  part  of  the  nose,  the  inference  has 
been  drawn  that  infection  of  the  brain  takes  place  through  this  channel. 
Outside  the  body  I  he  organism  is  unknown. 

Lesions. — In  epidemic  meningitis  death  may  take  place  ao  early  that 
the  changes  found  at  autopsy  are  slight.  There  may  be  only  a  serous 
exudation  and  intense  hypenemia,  which  is  doubtless  much  less  marked 
49 
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after  death  than  during  life.  The  cerebro-spinal  fluid  is  turbid  i 
much  increased  in  ajnount.  The  microscope,  however,  may  show,  even 
in  thpHO  early  cases,  an  abundant  exudation  of  leucocytes  in  the  pia  mater. 
After  the  third  day  the  legions  are  quite  unifonn.  The  convolutions 
appear  somewhat  ilattfiied  from  pressure  due  to  distention  of  tlie  ven- 
tricles. The  inner  surface  of  the  dura  is  usually  normal  or  only  con- 
gested. There  may  be  thrombi  in  any  of  the  cerebral  oinuse:^,  or  in  the 
meningeal  veins  of  the  convexity.  There  is  an  exudation  of  greenish- 
yellow  fibrin,  which  is  sometimes  very  abundant.  It  is  generally  widely 
distributed,  but  is  most  marked  over  the  anterior  half  of  the  brain  and 
at  the  base.  In  some  cases  it  is  limited  to  the  base,  hut  very  rarely 
limited  to  the  convexity.  There  is  an  increase  in  the  quantity  of  cerebro- 
spinal fluid.  The  ventricles  are  moderately  distended  with  scrum  or 
sero-pu8.  and  their  walls  may  be  slightly  softened.  The  brain  substance 
of  the  cortex  may  be  reddencHl  f>r  may  appear  normal.  In  the  meninges 
of  the  cord,  lesions  similar  to  those  of  the  brain  are  usually  seen.  The 
exudation  is  print*ii>ally  upon  the  posterior  surface,  and  may  extend 
throughout  the  entire  length  of  the  cord,  or  be  limited  to  its  upper  or 
to  its  lower  portion. 

Microscopical  examination  shows  the  exudation  to  consist  of  fibrin 
and  pus  cells,  which  infiltrate  the  pia  mater.  The  superficial  layers  of 
the  corlex  in  the  inflamed  areas  often  show  minute  hemorrhages  and 
very  marked  cell-infiltration.  Minute  abscesses  may  be  present.  Very 
marked  degenerative  changes  can  usually  be  demonstrated  in  the  nerve 
cells  thenirielves.  The  cells  of  the  neuroglia  are  also  affected;  they  are 
swollen  and  increased  in  number;  and  there  may  be  proliferation  of  the 
connective  tissue  about  the  blood  vessels.  Changes  in  the  cord  similar 
to  those  just  de^^cribe*!  may  be  found,  hut  these  are  less  frequent  and  as 
a  rule  much  less  severe  than  those  in  the  brain.  Inflammatory  product* 
are  sometimes  present  in  the  central  canal  of  the  cord  and  in  the  walls 
of  the  lateral  ventricles  of  the  brain.  The  inflammatory  process  fre- 
quently extends  along  the  cranial  nerves,  especially  the  optic  and  audi- 
tory, and  this  may  result  in  choroiditis  or  otitis;  from  the  cord,  it  may 
extend  along  either  the  anterior  or  fx>aterior  nerve  roots.  Descending 
degeneration  is  found  in  the  nerves  both  of  the  brain  and  cord. 

In  patients  that  die  after  the  disease  has  lasted  two  or  three  months, 
the  later  results  of  tliese  lesions  may  be  seen.  There  is  usually  present  a 
chronic  meningo-encephalitis,  sometimes  diffuse,  sometimes  local ize<L 
The  pia  mater  is  cloudy,  thickened,  and  frequently  adherent  to  tlie  brain. 
Here  and  there  are  seen  small,  yellow,  opaque  patches  which  are  the  result 
of  fatty  changes  in  the  cells  and  fibrin  of  the  exudate,  with  some  prolifer- 
ation of  connective  tissue.  The  lesions  are  usually  most  marked  at  the 
base,  where  the  thickening  of  the  meninges  and  the  adhesions  may  lead 
to  the  development  of  a  secondary  hydrocephaluB. 
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In  cases  which  have  IhsIctI  a  much  longer  time  fhp  moat  marked 
changes  are  in  the  brain  suhstance.  There  may  l>e  generalized  meningeal 
adhesions,*  with  a  difTuiie  cortical  atrophy,  but  more  frequently  there 
are  areaa  of  scleroeiy,  especially  over  the  frontal  and  temjwro-sphenoidal 
lobes,  with  which  there  are  almost  always  a.ssociated  marked  descending 
degenerative  changes  in  the  cord.  Such  k\sians  are,  of  course,  perma- 
nent, and  seriously  interfere  not  only  with  the  functions,  but  also  with 
the  growth  and  development  of  the  brain. 

The  visceral  lesions  most  fre{jueiitly  found  in  epidemic  meningitiB 
are  pulmonary.  There  may  be  lobar  or  broncho-pneumonia,  and  in  the 
exudation  may  be  found  the  same  organism  as  in  the  brain.  Acute  de- 
generation of  the  liver  and  kidneys  is  also  frequent.  The  other  viscera 
are  seldom  affected. 

Symptomt, — The  symptoms  of  cerebro-epinal  meningitis  do  not  differ 
essentially  in  the  sporadic  and  epidemic  ca>^es,  except  that  Ihe  most  severe 
forma  of  the  disease  are  seen  in  the  latter.  They  may  be  divided  into 
several  quite  distinct  groups: 

1.  fft/per-aeuie  form. — Ctts<*s  of  this  kind  are  rarely  seen  except  in 
an  epidemic,  and  usually  occur  at  its  height.  The  onset  is  very  abrupt, 
the  course  short  and  intense,  and  deatli  may  take  place  in  from  twelve 
to  thirty-six  hours.  The  following  case  illustrates  this  type:  A  little 
girl  of  ten  years  was  well  enough  at  2  p.m.  to  carry  a  bundle  of  clothes 
a  dozen  city  blocks.  Returning  home,  she  complained  of  intense  head- 
ache, vomited  frequently,  and  was  so  weak  that  she  was  obliged  to  go  to 
bed.  In  a  few  hours  she  passed  into  deep  coma,  with  very  high  fever, 
and  died  at  11  p.m. 

The  earliest  symptoms  are  usually  intense  headache,  repeated  attacks 
of  vomiting,  and  very  high  fever.  There  is  great  prostration  and  the 
nervous  symptoms  increase  so  rapidly  that  in  a  few  hours  the  patient 
may  become  comatose  and  death  occur  in  a  short  period.  The  tempera- 
ture rises  rapidly  to  104*"  or  106**  F.  A  few  petechial  spots  may  be  dis- 
covered aver  the  face,  chest,  or  extremities.  There  is  usually  no  rigidity, 
but  rather  genera!  relaxation.  The  pulse  is  weak,  in  most  cases  rapid, 
but  sometimes  slow  and  irregular.  The  respiration  is  usually  irregular 
both  in  frequency  and  depth. 


•This  leeion  and  its  effet'ts  are  woll  illustnited  by  one  of  my  own  patients  who 
died  six  naonths  after  an  attack.  She  wub  a  bright  little  jprl  of  four  and  n  half  years, 
and  had  a  typical  attack  of  meningitis  of  moderate  severity.  Convalusoeace  was  alow, 
but  at  the  end  of  two  months  recovery  was  perfect  in  everything  but  her  mental  oon- 
dition.  She  remembered  nothing  which  she  had  prerioasly  learned  in  the  kinder- 
garten, where  she  had  been  an  exceptionally  bright  pupil.  Her  mind  was  a  blank. 
She  was  dull,  listlcis,  and  her  face  had  a  vacant,  idiotic  expression.  The  special 
senses  seemed  unaffected,  and  speech  was  retained.  She  died  during  an  attack  of 
coDTulsions.  At  the  autopsy  the  pia  was  everywhere  thickened  and  adherent, 
while  in  the  cortex  were  present  the  earlier  changes  of  a  general  encephalitis. 
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The  s3anptoins  appear  to  be  due  to  two  factors:  first,  the  intensity 
of  the  infection;  second,  the  rapid  accumulation  of  cerebro-spinal  fluid, 
causing  coma  with  cardiac  and  respiratory  paralysis.  Usually  l>oth 
these  factors  are  jiresent,  but  I  believe  that  the  second  one  is  the  more 
important.  In  support  of  this  view  is  the  striking  infrequency  of  caees 
of  this  type  iu  infants  with  an  open  fontanel.  Should  the  patient  sur- 
vive the  violence  of  the  onset,  a  period  of  reaction  occurs,  and  after  a 
day  or  two  the  disease  follows  the  regxdar  course. 

2,  Usual  form. — In  this  also  the  onset  is  generally  abrupt,  but  not 
so  violent  as  in  the  cases  juvst  describe*!.  It  may  l>e  marked  by  intenso 
headache,  vomiting,  convulsions,  delirium,  chills,  and  fever  with  general 
hyperiEsthesia  and  rigidity.  The  initial  temperature  is  from  101"  to 
104**  F.  Oi>isthotoniis,  with  severe  pains  in  the  back  of  the  neck  and 
along  the  spine,  and  general  muscular  rigidity  are  usually  present. 
There  is  often  active  delirium,  but  rarely  stupor  or  coma.  The  pulse  is 
generally  rapid,  1^0  to  150,  and  sometimcfi  irregular.  The  respiration 
h  often  slightly  irregular,  and  it  may  be  rapid  or  slow.  The  eruption 
is  not  so  frequently  seen  as  in  the  very  acute  cases. 


^ 


Fia.  190.— Poeturo  in  ccrcbroHipinal  rncnin^tbi.    (Smith.) 


As  the  disease  progresses,  the  ner^'ou?'  Bymptoms  often  charge  but 
little  from  day  to  day  for  two  or  three  weeks.  They  are  mainly  of  the 
irritative  type — moderate  delirium,  extreme  hyperaesthesia,  tremor  and 
muscular  rigidity.  The  posture  is  quite  characteristic  (Fig.  130).. 
Owing  to  the  opisthotonus  the  child  cannot  lie  upon  the  back,  but  rests 
upon  the  side,  with  arched  spine  and  neck,  and  general  flexion  of  the 
extremities.  There  is  a  rather  rapid  loss  in  weight,  steadily  increasing, 
prostration,  and  a  weak,  rapid  pulse.  The  bowels  are  usually  constipated. 
From  time  to  time  attacks  of  vomiting  occur.  In  most  cases  there  is 
considerable  difficulty  in  feeding.  The  duration  of  this  form  of  the  dis- 
ease is  from  three  to  six  weeks.    The  course  is  often  marke<l  by  periods 
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of  remission  and  exacerbation.  If  recovery  is  to  take  place,  the  tem- 
perature graduallv  falls  to  normal  aud  often  at  times  it  is  subnormal. 
The  mind  becomes  clear,  and  one  by  one  the  nervous  symptoms  dis- 
appear, the  muscular  rigidity  being  usually  the  last  to  go.  Convalescence 
is  always  protracted. 

In  cases  ending  fatally,  the  patient  usually  passes  into  a  deep  stupor 
or  coma,  with  extreme  prostration,  a  slow,  weak,  irregular  pulse,  shallow 
respiration  of  the  Cheyne-Stokes  variety,  sunken  abdomen,  general  relax- 
ation, and  death  occurs  from  exhaustion  or  from  broncho-pneumonia. 

Occa-^ionaily  the  attack  is  much  proloii/ii'd,  the  fever  and  all  the 
active  symptoms  continuing  from  eight  to  twelve  weeks.  Emaciation 
sometimes  becomes  extreme,  and  with  a  few  nervous  symptoms  may  con- 
tinue long  after  the  fever  ceases.  In  infants,  death  is  often  duo  to 
marasmus.  While  a  fatal  outcome  is  more  frequent  in  these  prolonged 
cases,  not  a  few  recover  completely,  even  where  sjrmptoms  have  lasted 
for  eight  or  ten  weeks. 

'S.  Mild  form, — Especially  toward  the  end  of  an  epideinic,  and  some- 
times occurring  sporadically,  there  are  seen  cases  which  in  their  onset 
and  for  the  lirst  two  or  three  days  resemble  those  just  described;  hut 
insttiad  of  running  the  usual  course,  the  fever  and  the  nervous  symptoms 
subside  rapidly  and  convalescence  is  established  early. 

4.  Chrufiic  form. — Owing  sometimes  to  the  extent,  sometimes  to  the 
position  of  the  lesions,  the  disease  does  not  subside  at  the  usual  time,  but 
nervous  symptoms  continue  after  the  temperature  and  most  of  the  other 
couHtitutionat  symptoms  have  passcil  away.  These  cascti  are  chiefly  of 
the  basilar  type,  and  often  lead  to  the  development  of  chronic  basilar 
meningitis  with  secondary  hydrocephalus.  They  are  more  fidly  con- 
sidered in  a  later  chapter. 

Onset. — One  of  the  most  striking  features  of  this  disease  is  the 
abruptness  with  which  it  develops.  Occasionally  there  are  indefinite 
symptoms  for  a  day  or  two  before  active  symptoms  l)egin;  but  in  the 
great  majority  not  only  the  day,  but  the  hour  of  the  onset  is  definitely 
marked.  The  most  frcfjuent  initial  symptoms  are  the  simultaneous 
occiirrenoo  of  severe  headache  and  vomiting,  followed  by  high  fever  and 
marked  prostration.  The  vomiting  is  usually  repeated,  projectile,  and 
has  no  relation  to  meals.  Convulsions  occiirre<l  in  the  t>eginniug  of  30 
per  cent  of  my  cases.  Occasionally  a  decide<l  chill  is  seen.  After  twenty- 
four  hours  acute  general  pains  and  hj-penesthesia  are  usually  present, 
together  with  rigidity  of  the  muscles  of  the  neck  and  extremities,  giving 
rise  to  opisthotonus  and  mu^icular  contractions. 

Skin. — Eruptions  upon  the  skin  vary  much  in  frequency  in  different 
epidemics.  The  most  characteristic  one  is  the  appearance  of  small  punc- 
tate haemorrhages,  resembling  flea  bites;  they  are  not  numerous,  but  may 
be  found  on  almost  any  part  of  the  body,  most  frequently  upon  the  ex- 
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tremities,  the  upper  part  of  the  chest  and  neck.  In  my  experience  they 
have  been  present  in  about  14  per  cent  of  the  cases.  From  this  symptom 
the  name  "spotted  fever"  has  ariRen.  This  petechial  eruption  belongs 
to  the  early  stage  of  the  disease,  fades  quickly,  and  is  rarely  visible  after 
the  third  or  fourth  day.  In  some  cajjes  a  general  erythema  is  present; 
in  others,  an  eruption  closely  resembling  measles.  Herpes  upon  the  lips 
and  face  is  common  in  ohler  children,  but  is  rare  in  infants.  Bedsores 
have  been  seen  in  about  one-tliird  of  my  cases.  They  are  found  over' 
pressure  points — the  trochanter,  the  malleoli,  and  the  side  of  the  head; 
in  several  instances  the  ear  has  been  the  part  affected. 

Nervotis  system. — Headache  is  a  fre<|uont  initial  symptom  and  is 
usually  severe;  it  is  more  often  frontal  than  elsewhere,  and  may  be  asso* 
ciated  with  vcrtipo.  There  are  acute  pains  in  the  back  of  the  neck,  along 
the  spinL%  and  markeil  f^enenil  hypenesthesia,  M'hich  is  often  so  intense 
that  any  movement  of  the  body  causes  agonizing  cries.  This  is  one  of 
the  most  striking  sjTnptoms  of  the  disease,  and  may  continue  throughout 
the  acute  stage.  The  mental  slate  varies  much  iu  different  cases.  De* 
lirium  is  frecjuent  in  the  early  stage  of  the  severe  form;  it  is  usually- 
wild  and  active.  After  delirium  a  stage  of  dulness  or  apathy  ensues, 
giving  place  to  great  irritahiliiy  when  the  patient  is  disturl>ed.  Convul- 
sions are  sometimes  seen  early,  but  are  seldom  repeated  in  the  course  of 
the  disease  or  toward  its  close.  There  is  rarely  continuous  deep  coma  ex- 
cept toward  the  end  of  fatal  cases.  In  some  cflsos  with  high  temperature 
and  quite  severe  symptoms,  after  the  subsidence  of  a  short  early  stage  of 
excitement  or  delirium,  (he  miud  remains  j)erfectly  clear  throughout  the 
attack.  Under  these  circumstances  an  erroneous  diagnosis  is  often  made, 
particularly  if  the  physician  has  not  ol)8en'ed  the  case  from  the  beginning, 

Tonii;  spasm  of  the  various  muscular  groups  is  seldom  absent,  and,  like 
the  hypera?sthcsia.  is  persistent.  The  rigidity  and  contraction  of  the  m 
eles  of  the  neck  and  back  produce  cervical  or  general  opisthotonus ;  cenn-. 
cal  opisthotonus  is  most  marked  with  lesions  chiefly  at  the  base,  but  may 
be  wanting  in  the  rare  cases  when  the  lesion  is  almost  entirely  at  the  con- 
vexity. Tonic  spasm  of  the  extremities  usually  causes  general  flexion  of 
the  thighs,  legs,  and  arms.  Late  in  the  disease  this  may  be  replace<l  by 
complete  extension  of  the  lower  extremities  with  dropping  of  the  feet. 
The  tonic  muscular  spasm  gives  rise  to  Kernig's  sign,  viz.,  inability  to  ex- 
tend the  leg  when  the  thigh  is  flexed  upon  the  body.  In  young  children 
one  should  not  place  too  much  dependence  upon  this  sign.  While  rarely, 
if  ever,  wanting  in  cerebro-spinal  meningitis,  it  is  often  present  in  other 
conditions.  Muscular  rigidity  is  one  of  the  most  common  symptoms 
and  one  of  the  last  to  disappear,  .\lmost  the  only  times  when  it  is 
absent  is  in  tlie  early  stage  of  the  hyper-acute  cases,  and  very  late  in 
fatal  cases,  when  there  may  be  general  relaxation.  Other  nervous  symp- 
toniB  frequently  present  are  ankle  clonus,  muscular  tremor,  especially 
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of  the  hands,  and  paralysis,  which  may  be  facial,  monoplegic.  or  herai- 
plegic.  Early  in  the  disease  the  knee-jerks  are  usually  increased;  in  the 
later  stages  they  are  often  lost. 

Eijc  and  ear. — The  pupils  in  the  early  stage  are  generally  contracted; 
toward  the  close  they  are  usually  widely  dilated.  Ocular  paralyses  are 
not  so  froijuont  nor  so  marked  as  in  tuherculous  nioningitis.  The  same 
is  true  uf  the  chiinges  in  the  optic  disc,  although  these  vary  much  in 
different  epidemics,  There  may  be  congestion  of  the  fundus,  retinitis, 
or  optic  neuritis.  In  some  epidemics  such  changes  have  Ifw^n  ohservod  in 
fully  half  the  cases.  In  that  of  1904-5,  in  my  own  hospital  cases,  they 
were  rarely  seen,  and  then  were  hut  slightly  marked.  Conjunctivitis  is 
most  frequently  present  and  may  be  severe.  There  may  be  choroiditis 
and  sometimes  complete  destruction  of  the  eye.  hut  usually  this  is  uni- 
lateral. In  most  epidemics  the  ears  are  more  frequently  affected  than 
the  eyes.  Early  deafness  may  be  due  to  a  lesion  of  the  auditory  nerve, 
is  generally  bilateral,  and  often  permanent.  Acute  otitis  media  occurs 
as  a  complication,  and  the  nienrngocnccus  is  occasionally  found  in  the 
discharge,  This  was  true  of  three  of  my  hospital  eases.  Permanent 
deafness  is  sometimes  due  to  changes  in  the  brain  itself. 
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Fever. — This  disease  is  usually  attended  by  high  fever,  but  the  curve 
is  apt  to  be  an  irregular  one  and  shows  wide  variations.  The  tempera- 
ture ifi  nearly  always  high  at  the  onset;  in  the  hyper-acute  cases  it  may 
rofl'^h  100°  F.  or  higher.  The  usual  range  during  the  disease  is  from 
100°  to  105°  V.  (Fig.  131).    Sometimes  it  is  steadily  high;  not  infre- 
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qtiently  a  few  days  after  a  sharp  acute  onset  it  falls  nearly  or  quite  to 
normal  and  remains  there  for  several  days.  Cases  seen  in  this  afebrile 
period  are  most  difficult  of  diagnosis.  This  stage  may  l)e  followed  by 
another  sharp  rise,  and  afterward  continuous  fever.  Periods  of  remis- 
sion and  exacerbation  in  the  temperature  are  seen  in  a  large  proportion 
of  the  prolongt»d  cases.  Ofton  it  becomes  Bubnormal.  The  temperature 
may  bear  no  relation  to  the  severity  of  the  other  symptoms.  The  dura- 
tion of  the  febrile  period  is  usually  from  three  to  six  weeks. 

Respiration  is  disturbed  very  early  in  the  disease,  when  it  is  often 
irregular  and  may  be  slow  or  rapid.  Throughout  the  greater  part  of 
the  attack  it  may  be  neariy  normal.  Occasionally  it  is  of  the  typical 
Che^Tie-Stokes  variety. 

Pulse. — Through  the  greater  part  of  the  disease  the  pulse  is  rapid. 
In  the  early  stage  it  is  often  weak,  and  sometimes  irregular.  The  average 
frequency  in  young  children  is  from  130  tn  150.  A  slow,  irregular  pulse 
is  occasionally  seen  lata  in  the  disease  in  patients  who  are  in  deep 
coma. 

Blood. — A  leucocytosis  is  present  in  nearly  all  cases.  The  count  has 
varied  in  my  experience  between  7,000  and  [J4,000.  The  average  of 
fifty-six  ohvSprvation.-^  was  as  follows :  during  (he  first  week.  10,000 ;  second 
week,  17,000 ;  third  week,  30,000 ;  fourth  week,  30,000 ;  fifth  week,  16,000. 
The  increase  is  chiefly  in  the  polynuclear  cells.  Blnod  cultures  made 
early  in  the  diKca.He  have  in  a  few  instances  shown  the  presence  of  the 
characteristic  organism. 

Digestive  system. — Vomiting  is  one  of  the  most  frequent  symptoms 
of  onset  but  rarely  persisis  throughout  the  attack.  Late  in  the  dis- 
ease it  may  be  most  troublesome.  As  a  rule  constipation  is  present 
The  tongue  is  coated,  dry,  glazed,  sometimes  covered  with  sordes.  In  a 
small  proportion  of  cases  jaundice  has  been  observed.  On  account  of 
the  loss  of  appetite,  great  irritability,  deliritmi,  and  stupor,  the  greatest 
difficulty  is  often  experienced  in  feeding  these  patients.  In  young  chil- 
dren gavage  is  much  more  satisfactory  than  rectal  feeding.  Early  in  the 
disease  the  abdomen  is  natural.  In  the  late  stage  it  is  often  very  much 
retracted. 

Oencral  nuiriiion. — This  is  impaired  in  nearly  all  cases.  There  is  a 
progressive  wasting,  greater  than  would  be  explained  by  the  disturbance 
of  digestion.  In  the  protracted  cases  it  may  be  extreme.  Infante  and 
young  children  often  die  of  inanition  or  marasmus  long  after  the  actire 
symptoms  of  the  disease  have  subsided. 

Other  symptoms  of  importance  are  the  tense,  bulging  fontanel,  in 
infants  rarely  absent  early  in  the  attack,  but  often  wanting  in  the  late 
wasting  stage;  incontinence  of  urine  and  faeces,  and  retention  of  urine, 
very  frequent  and  often  overlooked;  occasionally  swelling  of  some  one 
of  the  large  joints  is  seen. 
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Cottne,  Duration,  and  Termination, — Excluding  the  hyper-acute  cases 
in  which  death  occurs  very  earlyj  the  usual  duration  of  active  symptoma 
is  from  three  to  six  weeks.  Of  the  cases  which  have  come  under  my 
personal  ohservation,  more  than  half  have  lasted  over  four  weeks,  while 
active  febrile  symptoms  of  from  six  to  eight  weeks  have  not  heen  uncom- 
mon. A  very  considerable  proportion  of  these  protracted  cases  terminate 
favourably.  I  have  seen  one  child  recover  completely  after  84  days  of 
fever,  and  another  after  103  days.  In  infants,  the  duration  is  shorter 
than  in  older  children,  as  their  resistance  is  sooner  exhausted.  The 
progress  of  the  disease  is  an  irregular  one;  most  of  the  prolonged  cases 
are  marked  by  periods  of  exacerbation  with  increase  in  the  fever  and 
nervous  symptomH,  followed  by  periods  of  remission,  with  euch  improve- 
ment that  it  is  thought  that  the  disease  is  surely  at  an  end.  Not  until 
the  temperature  has  heen  normal  for  several  days,  the  mind  become  clear, 
and  the  hy|>enesthesia  and  rigidity  of  the  neck  and  ejctremities  have 
entirely  disjippeared,  can  we  consider  convalescence  as  established.  Re- 
covery is  slow,  and  it  may  be  many  months  before  the  child  is  able  to 
walk  and  talk  as  usual,  and  lias  regained  its  lost  weight. 

In  cases  ending  fatally,  death  may  come  early  from  coma,  convul- 
sions, or  heart  failure.  It  may  occur  in  the  middle  period  from  com- 
plications, most  frequently  pneumonia,  or  the  terminal  stage  of  the 
disease  may  he  necn  with  extreme  wasting,  continuous  stupor,  general 
relaxation,  sunken  abdomen,  shallow,  irregular  respiration,  feeble  pulse, 
and  finally  death  from  exhaustion. 

Complications  and  Sequels. — Most  of  the  complications  have  already 
been,  mentioned.  The  chief  ones  are  pneumonia,  otitis,  conjunctivitis  or 
choroiditis,  and  bedsores.  Rarely,  nephritis  and  arthritis  are  seen. 
Sequela  are,  unfortunately,  very  common.  Thertr  may  Ik'  perfect  recov- 
ery so  far  as  physical  functions  are  concerned,  but  the  child  bo  left  men- 
tally deficient.  This  may  be  seen  in  all  degrees.  In  some  ca-ses  the 
defect  is  so  slight  as  not  to  be  evident  for  several  months  or  even  years; 
in  others  the  mental  facullips  are  entirely  lost.  There  may  also  be  vari- 
ous types  of  paralysis — strabismus,  facial  paralysis,  monoplegia,  hemi- 
plegia or  diplegia,  and  often  contractures,  which  are  sometimes  tempo- 
rary, but  apt  to  be  permanent-  The  acute  attack  may  be  followed  by 
chronic  meningitis  with  hydrocephalus.  Of  the  special  senses,  hearing 
is  most  frequently  affected,  deafness  being  quite  common,  usually  of 
both  ears,  and  deaf-mutism  is  not  an  infre<|uent  re?^ult  in  young  children. 
Blindness  is  rare  and  is  usually  unilateral.  As  a  late  result  epilepsy 
may  develop. 

Prognosis. — The  Inortality  of  cerebro-spinal  meningitis  varies  much 
in  dilTort'nl  epidemics  and  in  the  same  epidemic  at  different  periods.  It 
is  usually  greatest  at  the  height,  and  lowest  toward  the  end  of  the  epi- 
demic.    The  average  is  about  70  per  cent.     Of  fifty  consecutive  cases 
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treated  in  my  hospital  wards  in  one  epidemic,  the  mortality  was  86  per 
cent.  All  these  patients  were  infants  or  very  young  children.  Of  twenty 
cases  under  one  year,  not  one  recovered.  Of  cases  seen  in  private  praC" 
tice,  chiefly  in  older  cliildren,  the  mortality  was  60  per  cent.  In  no 
disease  is  it  more  di^icult  to  foretell  the  outcome  than  in  this  one  when 
it  affects  older  children.  Some  cases,  apparently  the  most  hopeless, 
rtH'ovefj  while  otherH  which  do  not  appear  to  be  especially  severe  ulti- 
mately prove  fatal.  One  should  never  despair  of  a  patient  no  matter 
how  unpromising  the  outlook.  The  symptoms  indicating  a  good  prog- 
nosis are  a  clear  mental  state,  absence  of  marketl  or  crmtinuous  opits- 
thotonus,  a  good  pulse,  and  a  good  digestion.  The  temperature  is  no 
guide. 

Diagnosis.— Lumbar  pimcture  is  by  far  the  most  important  mcan^ 
of  diagnosis  we  poHtJO.-*s.  By  it  we  can  not  only  differentiate  meningitis 
from  other  diseases  with  nervous  symptoms,  but  can  determine  tlio 
\'an('ty  of  meningitis.  Furthomiorc,  this  is  possible  very  early  in  the 
disease.  With  suitable  precautions  I  believe  it  to  be  absolutely  free 
from  danger,  so  that  it  may  be  employed  whenever  there  is  any  question 
of  meningitis.  Properly  performed,  it  gives  conclusive  information  in 
nearly  every  case.  The  procedure  is  simple,  but  the  technique  is  impor- 
tant.* The  quantity  of  tiuid  which  may  be  removed  at  one  time  varies 
from  a  few  drops  to  three  ounces,  the  average  being  two  or  three  drachms. 
Its  character  varies  with  the  stage  of  the  disease.  During  the  first  day 
or  two  it  is  usually  a  turbid  serum;  later  it  is  purulent,  often  thick  and 
containing  flocculi  of  fibrin.  The  gross  pns  gradually  diminishes,  and 
after  the  fourth  or  fifth  week  may  nearly  or  quite  disappear,  but  may 
reappear  with  an  exacerbation  of  the  symptoms.  Many  leucocyte*  may 
he  found  in  the  sediment  for  a  much  longer  time.    The  fluid  in  other 


*  Puncture  mny  be  made  with  an  ordinary  surgical  exploring  needle,  but  the  Eipo- 
cial  lumbar  neeillu  devised  br  Quincke  is  preferable.  This  is  merely  a  fine  trocmr  and 
cannulft  and  is  made  somewhat  stronger  than  an  ex[>Ioring  needle,  which  sometimee 
breaks.  The  child  is  placed  u[K>n  the  right  side  with  the  Ihighs  tightly  flexed  against 
th«  abdomen  to  separate  the  spines  and  laminir  of  the  vertebrn  an  much  as  possible. 
The  point  ohoseu  for  puncture  is  in  the  median  Eine  betweeo  the  third  and  fourth 
lumbar  vertebra).  This  is  on  a  level  with  the  highest  part  of  the  iliac  crest.  The 
skin  should  be  carefully  doansetl  and  the  needle  btiiled,  The  pain  is  no  grvat«r  than 
from  exploratory  punctures  elsewhere,  and  no  anieslhetic  is  nece$«ary  unless  (he  cbiltl 
is  extremely  nervous  or  sensitive.  The  introduction  is  not  difficult  and  the  canal 
is  reached  at  the  depth  of  about  one  inch.  The  trocar  is  now  withdrawn  and  the 
fluid  usually  flows  freely  through  the  cannula,  sometimes  spurting  forth  some  dis- 
tance, owing  to  high  pressure.  A  dry  puncture  may  be  due  to  the  fact  that  the  caiial 
has  not  been  entore<l ;  but  more  frequently  it  is  because  the  exudate  is  too  thick  lo 
flow  through  the  small  needle,  or  the  needle  has  been  pluggeil  by  fibrin.  Raising  th*] 
patient  to  a  sitting  posture  usually  causes  a  freer  flow,  as  does  also  flexing  the  h< 
upon  the  chest  if  opisthotonus  is  extreme. 
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diseases  and  in  non-inflammatory  brain  conditions  is  a  perfectly  clear 
serum.  The  presence  of  many'  leucocytes  always  indicates  meningitis, 
but  the  variety  can  be  determined  only  by  microscopical  examination  of 
the  sediment  after  standing,  or,  better,  after  centrifuging.  Tn  cerebro- 
spinal meningitis  there  are  found  within  the  pus  cells  many  diplococci; 
some  are  also  free  in  tlie  fluid.  The  number  of  organisms  may  be  few 
or  many,  but  their  presence  et^iablishes  the  diagnosis,  which  is  possible 
in  no  other  way  during  life.  Sometimes  when  not  obtained  in  the  smears 
the  diplococ-ci  are  found  by  culture. 

The  diagnostic  value  of  lumbar  puncture,  when  properly  performed, 
is  very  great;  not  only  are  positive  findings  conclusive,  but  a  negative 
puncture  in  the  first  two  weeks  almost  certainly  excludes  meningitis. 
Observations  ufion  thirty-nine  of  my  hospital  rases  gave  the  following 
findings:  of  twenty-one  punctures  during  the  first  week,  all  gave  positive 
results,  i.  e.,  fluid  containing  the  organisms;  of  thirty-two  made  in  the 
second  or  third  week,  twenty-eight  gave  positive  results,  and  in  four  no 
fluid  was  obtained,  though  former  punctures  had  given  positive  results. 
Fluid  which  did  not  show  the  organisms  either  in  smears  or  culture  was 
found  only  once  during  the  first  five  weeks  of  the  disease.  In  one  case, 
very  profongetl  but  not  especially  severe,  the  organisms  were  still  present 
as  Ittto  as  the  ninetieth  day  of  the  attack. 

The  diagnosis  of  eerehro-spinal  meningitis  by  symptoms  alone  pre- 
sents peculiar  ilitlicuUics  at  the  beginning  of  (he  attack,  mo.st  of  which 
disajjpear  when  the  disease  is  fully  developed.  The  most  valuable  early 
symptoms  for  diagnosis  are,  a  sudden  onset  with  intense  headache,  vom- 
iting, high  tenif^erature,  prostration  and  a  petechial  eruption,  early 
rigidity  of  the  neck  and  extremities,  great  mental  excitement,  irritability 
or  delirium.  Later  in  the  disease  three  symptoms  are  rarely  wanting — 
persistent  hypenesthesia,  muscular  rigidity  of  the  neck  and  extremities, 
and 'fever.  Keruig's  sign  is  fre<juently  seen  in  other  conditions  and  is 
not  diagnostic.  These  spinal  symptoms  are  more  to  be  relied  upon  for 
diagnosis  than  the  cerebral  symptoms,  which  are  subject  to  greater  varia- 
tion. The  mind  in  some  cases  remains  perfectly  clear;  in  others  there 
ifl  delirium  and  excitement,  but  not  often  continuous,  deep  coma.  One 
should  not  Iny  too  much  stress  upon  the  presence  or  absence  of  any  single 
symptom,  but  rather  consider  the  whole  clinical  picture. 

At  its  beginning,  cerebro-spinal  meningitis  may  be  confounded  with 
scarlet  fever,  pneumonia,  acute  indigestion  or  influenza;  the  first  is  dis- 
tinguisbetl  liy  the  eruption  and  sore  throat ;  the  s^x-ond.  by  rapid  respira- 
tion and  physical  signs;  the  third  and  fourth,  by  less  intense  nervous 
symptoms,  and  the  course  of  the  disease.  From  all  these,  cerebro-spinal 
meningitis  is  differentiated  by  himhar  puncture.  It  is  often  difficult  to 
distinguish  between  cerebro-spinal  and  tuberculous  meningitis.  At  cer- 
tain stages  the  symptoms  of  the  two  may  be  almost  identical. 
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The  mo«t  distinctiTe  featnrei  are  the  following: 


CEKEBBOH9PIXAL    MEXIS'OXTIS. 

1.  Infreqaent  except  when  epidemic 

2.  AflecU  the  robust  quite  m  often  m 
ibe  delicate. 

8.  Preriooi  historj  oot  eigniflcvit. 

4.  Oneet  abrupt  with  definite  irmp- 
tome. 

ft,  TeroperatareafoeUr  high  and  wide- 
ly fluctuating ;  100    F.  lo  105'  F. 

9.  Tube  generally  rapid  until  late; 
naptration  often  is  not  di^urbed. 


7.  Petechial  rash  may  be  seen  early. 

8.  Fluid  obtained  by  lumbar  puncture 
always  cloudy  in  early  weeks ;  microscope 
shows  meningococcus. 

9.  Ureal  mental  irritability ;  irritatire 
iymptoma  often  present  throughout  the 
attack. 

10.  lUgidity  and  hyperssthesia  marked 
and  continuous. 

11.  Cuurso  prolonged;  often  laAts  three 
to  eight  weeks ;  progress  irregular. 

19.  Mortality  about  70  per  cent 


TTBEBCirLOUB   XSKIKOITIS. 

1.  Ocean  at  all  timoB  ami  iii^naa 

2.  Much  more  frequent  in  thcd^lioata 
and  in  thoee  giring  signs  of  other  tabcr- 
culous  leeioDS  in  bonee,  joints,  luogs,  etc^ 

3.  Often  a  history  of  exposure  to  t«* 
benrulous  infection. 

4.  Oradual  with  indefinite  predrofnal 
symptoms. 

5.  Generally  low.  M^  to  lOr  F^  tmlas 
complicated  by  tuberculosis  alsewbera. 

6.  Pulae  frequently  slow,  irregular,  and 
Intermittent  through  greater  part  of  the 
illneas;  respiration  usually  disturbed ;  hi 
most  cases  of  Cbeyne-Stokes  rariety. 

7.  None  present 

8.  Never  a  cloudy  fluid;  ofton  no  or> 
ganisms  found. 

9.  Only  present  early,  followed  by- 
drowsiness  merging  into  deep  stupor. 

10.  Seen  in  early  stage  only,  nerer  rery 
marked ;  relaxation  after  the  onset. 

11.  Seldom  more  than  three  weeka  after 
beginning  of  deflnite  cerebral  symptoms ; 
progress  then  steadily  from  bad  to  worse. 

12.  Practically  always  fatal. 


Treatment. — The  treatment  of  cerebro-spinal  meningitis  is  at  present 
very  unsatisfactory,  and  it  is  doubtful  whether  the  results  are  greatlj 
modified  l)y  any  special  plan  of  treatment;  they  seem  to  depend  rather 
upon  the  age  of  the  patient  and  the  severity  of  the  attack,  than  upon  the 
riiflnagemcnt.  The  course  of  the  disease  is  so  irrej^lar  that  physicians 
have  often  hwn  iiicline<l  to  attribute  great  benelit  to  particular  plans  of 
treatment,  which  larger  experience  proved  to  be  valueless.  Of  the  vari- 
ous specific  measures  proposed,  (he  only  one  to  be  seriously  considered  is 
himljar  jmnelure.  Regarding  its  therapeutic  value  opinion  is  still  much 
divided.  From  my  own  experience,  I  am  inclined  strongly  to  advocate 
its  uae  as  early  as  fKwsihIo  in  the  attack,  especially  in  cases  characterized 
hy  the  rapid  development  of  severe  nervous  snnptoms.  The  withdrawal 
of  one  or  two  ounces  of  fluid  at  this  time  may  not  only  relieve  coma,  but 
very  greatly  improve  the  pulse  and  respiration.  I  think  it  should  be 
tried  in  every  case.  Too  often,  to  lie  sure,  the  relief  is  only  temporary, 
but  I  am  convinced  that  some  casca  are  saved  by  early  lumbar  puncture. 
Of  its  value  later  in  the  disease,  one  must  speak  more  guardedly.     At 
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times  lumbur  puncture  eeeiiis  to  be  distiuctly  beneficial  to  the  pulse, 
respiration,  and  nervous  symptoms;  at  others  it  is  without  any  effect. 
It  surely  does  no  harm  and  deserves  further  trial.  An  ice-cap  should  be 
applied  to  the  head,  and  at  times  an  ice-bag  aloug  tlie  Bpine.  The  bowels 
should  l>o  kept  fret4y  open  by  calomel  or  saline  cathartics. 

Treatment  otherwise  is  directed!  toward  the  symptoms  of  the  disease. 
Drugs  for  the  puq>ose  of  affecting  tlie  inflammatory  process  I  believe  to 
be  absolutely  useless.  Of  the  symptoms  which  call  for  special  treatment, 
the  most  prominent  one  is  pain.,  which  when  severe  ret^uires  morphine 
or  codeine  sometimes  in  quite  large  doses.  It  is  often  necessary  to  give 
it  hypodermically.  For  other  nervous  ayniptoms — delirium,  sleepless- 
ness, etc. — the  bromides  and  chloral,  sulfonal,  or  trional  may  be  given, 
or  warm  sponge  or  tub  baths.  Stimulants  are  required  in  most  of  the 
cases  at  some  time  in  the  course  of  the  disease.  They  are  indicated  by  a 
weak,  rapid,  and  irregular  pulse.  Alcohol  and  digitalis  or  strophanthua 
should  be  used,  but  not  strychnine. 

One  of  the  most  important  duties  of  the  physician  is  to  look  after 
the  nutrition  of  the  patient.  The  difticulties  in  feeding  are  sometimes 
great,  but  they  can  often  be  overcome  by  the  use  of  gavage  (page  G4), 
which  may  be  advantageously  employed  as  a  routine  practice  in  a  very 
large  number  of  the  severe  cases.  One  should  be  on  the  watch  for  bed- 
sores, and  endeavor  to  prevent  them  by  cleanliness,  frequently  changing 
the  patient's  position,  etc.  The  bladder  also  must  not  tit*  forgotten,  as 
retention  of  urine  is  not  uncommon  and  may  reqmre  the  use  of  the 
catheter. 

For  the  residual  paralysis,  massage,  warm  baths,  and  friction  should 
be  employe<l,  but  electricity  only  when  all  symptoms  of  central  irritation 
have  subsided,  The  prolonged  use  of  iodide  of  potassium,  especially  in 
combination  with  mercury,  seems  to  have  some  influence  in  promoting 
absorption  of  tlie  inflammatory  products  in  cases  where  there  is  a  persist- 
ence of  symptoms  for  two  or  three  months. 


SIMPLE  ACUTE  MENINGITIS. 

This  terra  may  be  used  to  include  all  the  varieties  of  acute  meningitis 
due  to  other  causes  than  the  diplocow-us  intracellularis  and  the  tubercle 
bacillus.  Although  the  cases  in  this  group  may  differ  widely  in  etiology, 
they  are  closely  related  clinically,  and  may  therefore  be  advantageously 
considered  together. 

Etiology. — A  larger  number  of  cases  are  probably  due  to  the  pneumo- 
coccufi  than  to  any  other  single  organism.  From  this  cause  we  may  have 
not  only  secondary  meningitis  following  pneumonia,  empyema,  and  other 
forms  of  pneumococcus  infection,  but  also  primary  meningitis.  A  con- 
siderable number  of  this  variety  sometimes  occur  in  a  single  season,  and 
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to  them  the  term  "epidemic  "  has  been  improperly  applied.  It  i 
such  datu  that  some  writers  have  drawn  the  concluiiion  that  epidemic 
meningitis  may  be  due  to  this  organism  as  well  as  to  the  diplot;oeeus 
intracellwlaris.  Such  a  group  of  cases  is  very  different  from  a  general 
epidemic  of  ccrebro-spinal  meningitit*.  It  therefore  seems  best,  with  our 
present  knowledge,  to  limit  the  term  epidemic  meningitis  to  tlie  disease 
caused  by  the  diplococcus  intracelhdaris. 

When  meningitis  is  due  to  other  causes  than  the  pneumococcus,  it  U 
nearly  always  a  secondary  disease.  It  may  he  caust-d  by  the  streptococcus, 
staphylococcus,  gonococcus,  influenza  bacillus,  typhoid  bacillus,  or  the 
colon  bacillus. 

Meningitis  from  the  streptococcus  is  seen  in  the  newly  bom  following 
umbilical  infection,  and  in  older  children  associated  with  otitis  media  or 
mastoiditis.  It  also  occurs  from  traumatism,  from  general  pya?mia,  and 
with  erysipelas  of  the  scalp.  Under  many  of  the  same  conditions  thai 
staphylococcus  may  be  the  bacterial  cause  of  meningitis.  I  have  once 
seen  meningitis  in  the  newly  l)om  from  the  colon  bacillus,  originating 
probably  after  an  umbilical  infection.  The  pus  from  lumbar  puncture 
during  life  contained  this  organism  in  pure  culture.  Meningitis  due  to 
tlie  gouoc^>ccus,  to  the  bacillus  of  typhoid  fever,  or  of  influenza,  is  very 
rare  in  children. 

Lesioni. — In  a  general  way  the  anatomical  changes  resemble  thoeo' 
deseribt-d  incerebro-spinal  meningitis,  with  the  exception  that  the  marked 
changes  in  the  brain  substance  which  are  usually  dependent  upon  the 
long  course  of  that  disease  are  wanting.  As  a  rule,  also,  in  simple  acute 
meningitis  the  lesions  arc  limited  to  the  meningi%s  of  the  brain.  If  the 
cord  is  involved,  it  is  only  to  a  slight  degree.  Almost  the  only  cases  in 
which  cord  involvement  is  seen  are  those  in  which  the  e:cciting  canae 
is  the  pneuiiioeoccus. 

Acute  simple  meningitis  due  to  the  pneumococcus  is  characterized  by 
a  more  abundant  exudation  of  fibrin  and  pus  than  is  seen  in  any  other 
variety  of  meningitis.  It  affects  the  convexity  us  well  as  the  base,  and 
is  especially  marked  over  the  anterior  Inlies.  Often  the  exudate  almost 
conceals  the  convolutions.  (See  Plate  XIV.)  There  is  usually  less  dis- 
tention of  the  ventricles  than  in  cerebro-spinal  meningitis.  When  due  to 
other  causes  than  the  pneumococcus,  the  lesions  are  not  distinctive,  and 
do  not  differ  greatly  from  the  cerebral  lesions  of  cerebro-spinal  meningitis. 

Symptoms. — ^The  primary  cases  are  nearly  always  of  the  pneumo- 
coccus variety.  As  in  these  the  membranes  of  the  cord  are  sometimes 
involved,  the  symptoms  may  be  almost  or  quite  identical  with  those  of 
cerebro-spinal  meningitis,  the  only  possible  method  of  differentiation 
being  by  lumbar  puncture.  The  course,  however,  is  usually  shorter  and 
the  termination  almost  invariably  in  death. 

Acute  secondary  meningitis  presents  quite  a  different  clinical  picture, 


Acute  MsMyaiTia,  ooMPUCATnca  PLKUKo-PHKimovLA. 

Hnld  twonty  months  old;  on  Iwcrity-thirtl  dnv  of  a  protracted  attack  of  pneumonia, 
▼omited  six  timt^s.  and  the  temjferaturo.  wliich  hod  hi^en  nearly  iMfniiftl  Tnr  futir  days, 
row  to  103"  F.  On  the  following  day  general  convulstomi,  which  wort*  ri^pwilod  fre- 
quently during  the  next  few  days;  temperature,  lOr  to  104'  F. :  death  in  c-onvulsiooi 
on  twi»nty-i'i;jhlh  day. 

AufofNi^, —  Plouro-pneumnnia  of  left  side:  lung  rcsolrinp.  Anterior  portion  of 
brain  enveloped  in  lymph  and  pus,  more  marked  at  the  conrexity,  but  present  also 
over  the  biue. 
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and  the  symptom!;  nre  greatly  modifie<l  by  those  of  the  original  disease. 
Meniagitis  is  often  latent,  and  the  lei-ions  may  be  found  at  aVlopsy 
where  no  very  marked  cerebral  symptoms  have  existed  during  life.  ThiB 
is  particularly  true  when  the  pathological  process  is  chiefly  at  the  con- 
vexity. 

The  symptoms  of  acute  secondary  meningitis  are  essentially  the  same 
no  matter  what  the  bacterial  cause.  The  involvement  of  the  brain  may 
be  indicated  by  the  abrupt  occurrence  of  vomiting  or  convulsions,  rapidly 
followed  by  stupor  and  coma,  or  there  may  be  simply  headache  and  a 
gradual  increasing  apathy  or  drowsiness.  The  later  s}Tnptoms  resemldo 
the  later  stage  of  cerebro-spinal  meningitis,  except  that  the  spinal  symp- 
toms— general  hy])eneHthesia,  rigidity,  and  contractions — are  wanting, 
wliile  the  cerebral  symptoms  may  be  more  prominent.  The  most  signifi- 
cant are  the  following;  continuous  deep  stupor;  dilated  or  unequal  pupils 
which  do  not  respoml  to  light ;  strabismus,  pto.sif,  or  some  other  localised 
paralysis ;  in  infants,  a  tense,  bulging  fontanel ;  a  alow,  irregular,  or 
intermittent  pulae,  especially  when  associate*!  with  high  temperature; 
irregular,  shallow,  sighing  respiration,  interruptiM  by  long  pauses;  gen- 
eral relaxation  or  paralysis,  and  constipation.  Often  present,  but  of  less 
diagnostic  value,  are  opisthotonus,  retracted  abdomen,  the  tdche  cere- 
hrah,  marked  irritability,  increased  knee  jerks,  sharp  cries,  delirium,  and 
GonvulsionB. 

As  compared  with  the  cerebro-spinal  form,  simple  acute  meningitis 
runs  a  much  shorter  course,  rarely  lasting  a  week.  Its  progress  is  steadily 
from  bad  to  Wi)rse,  periods  of  remission  in  the  symptoms  being  infre- 
quent,    it  almost  invariably  terminates  fatally. 

Diagnoftii. — The  toxic  symptoms  of  many  acute  diseases,  notably 
pneumonia,  typhoid  and  scarlet  fever,  gastro-ent-eric  intoxication,  and 
ileo-colitis,  may  very  closely  simulate  acute  meningitis.  Almost  every 
single  sjTiiptom  of  meningitis  may  be  present,  even  though  the  brain  is 
not  involved;  but  rarely,  if  ever,  is  such  a  combination  of  symptoms  seen 
a.s  is  present  in  meningitis.  Without  such  a  grouping  of  s\Tnptoms  one 
should  hesitate  to  make  a  diagnosis  of  meningitis  when  another  acute 
disease  is  present,  especially  if  that  one  be  any  form  of  diarrho^al  disease. 
The  mistake  is  more  frequently  made  of  diagnosticating  moningitiH  where 
there  is  none  than  of  overlooking  it  when  prerfont.  Our  only  certain 
means  of  difTerential  diagnosis  is  by  lumbar  puncture.  This  not  only 
distinguishes  meningitis  from  other  disea.ses  with  nervous  symptoms,  but 
determines  the  form  of  meningitis.  In  most  of  the  varieties  a  turbid 
fluid  is  present,  which  shows  by  smears  the  particular  organisms  causing 
the  diseasa 

Treatment. — This  is  symptomatic  purely,  and  should  be  carried  out 
along  the  same  lines  as  have  been  already  laid  down  under  cerebro-spinal 
meningitis. 
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*  TUBERCULOUS  MENINQITIS. 

8yaoii7iii&:  Aout«  liydrocepbAlus ;  basilar  meningitis;  water  on  the  brain, 

Tufaerculaus  meningitis  is  a  tuberculous  inflammation  of  the  pia 
mater  nf  the  lirain,  aometimefi  involving  also  that  of  the  cord.  It  is 
doubtful  if  it  ever  occurs  as  the  only  tuberculous  lesion  of  the  body.  It 
is  quite  frequently  seen,  and  is  more  uniformly  fatal  than  any  other 
diseuso  of  early  life.  In  infancy  it  is  usually  associated  with  general  or 
pulmonary  tuberculosis;  in  older  children  with  tuberculosis  of  tiie  bunes, 
joints,  or  lymph  nodes.  Of  my  own  cases,  twenty-five  per  cent  of  all 
deulhs  from  tuberculosis  in  children  were  due  to  meningitis, 

LeaionB. — The  lesion  consists  in  the  production  of  miliary  tubercles, 
with  which  are  frequently  found  tuberculous  nodules  of  variable  size,  and 
in  almost  uvery  case  there  are  also  the  products  of  ordinary  inflammation 
of  the  pift  mater — fibrin  and  pus — together  with  an  accumidation  of 
fluid  in  tlie  lateral  ventricles  of  the  brain.  Frequently  there  are  tubercles 
in  the  pia  mater  of  the  upper  portion  of  the  cord.  The  miliary  taber> 
cles  appear  as  smal!  gray  or  white  granules,  situated  along  the  veBselfll 
of  the  pia  mater.  When  few  in  number  they  are  usually  nnly  at  the  baee,, 
espe<nally  along  the  Sylvian  fissures  and  in  the  interpeduncular  spaceLi 
When  numerous  they  are  most  abiuidaut  at  the  base,  but  are  also  881 
scattered  over  the  convexity  in  small  groups.  In  about  lialf  of  ray  autop- 
sies they  were  limited  to  the  base,  and  in  no  case  were  they  seen 
exclusively  at  the  convexity.  Tubercles  are  often  found  in  the  choroid 
coat  of  the  eye.  The  amount  of  fibrin  and  pus  present  is  rarely  great, 
and  never  equal  to  that  seen  In  simple  acute  meningitis.  It  is  often  a 
matter  of  surprise  at  autopsy  to  find  the  lesions  so  few,  after  very  marked 
symptoms.  The  inflammatory  products  are  most  abundant  at  the  baeeb. 
In  addition  to  the  patches  of  greenish-yellow  £brin^  there  are  adhesioni 
between  the  lobes  of  the  brain  and  thick*ming  of  the  pia.  In  cases  which 
have  lasted  for  several  weeks,  the  pia  mater  in  places  is  often  very  much 
thickened,  owing  to  cell  infdtration  and  the  production  of  new  oonnectiro 
tissue,  and  it  is  studded  with  miliary  tubercles,  sometimes  with  small 
yellow  tuberculous  nodules;  fre(juent!y  there  ia  arteritis,  which  is  eom<y 
times  obliterating. 

In  the  most  acute  cases  the  brain  substance  immediately  beneath  the 
pia  is  intensely  congested,  slightly  softened,  and  shows  under  the  micro- 
scope a  superficial  encephalitis.  The  lateral  ventricles  are  usually  dis- 
tended with  clear  serum,  sometimes  with  serum  containing  flocculi  of 
fibrin  or  pus ;  the  amount  present  varies  from  one  to  four  ounces  in  each 
ventricle,  being  always  greater  in  the  subacute  cases.  The  walls  of  the 
ventricles  may  be  softened.  The  distention  of  (he  ventricles  lends  to 
flattening  of  the  convolutions  from  pressure  against  the  skull,  to  bulging 
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of  the  fontanel,  and  sornetiines  to  separation  of  the  sutures,  if  they  are 
not  completely  us?i!ieil. 

Tubennilous  nodule.^  varying  in  size  from  a  small  pea  to  ii  walnut  are 
frequently  seen  associated  with  meningitis  in  older  children,  but  not  W5 
often  in  infants.  These  nodules  may  be  connected  witii  the  meninges, 
or  they  may  l>o  sitimtod  within  the  hrnin  suhstanee,  iisiinlly  in  tho  cere- 
l)ellum.  The  larger  ones  are  clashed  as  brain  tumours.  Jntlaminatory 
products  are  rarely  found  in  the  spinal  canal. 

Although  it  is  not  infrof|uent  to  see  meningitis  without  symptoms  of 
tul>ereulosig  elsewhere,  I  have  never  faileil  at  autopsy  to  find  other  tuber- 
culous lesions  in  the  body.  In  my  own  experience  the  following  are  those 
most  often  met  with,  given  in  the  order  of  frequency: 

(1)  In  infants,  a.ss*>eiated  with  general  or  pulmonary  tuberculosis; 
(2)  in  chilli rcn  from  three  to  twelve  years  of  age,  with  tuberculosis  of 
the  vertebra-,  hip,  knee,  or  ankle;  (3)  at  any  age,  with  tuberculosis  in- 
volving only  the  tracheal,  bronchial. or  mesenteric  lymph  nodes;  (4)  much 
k'lis  frequenlly  with  the  pulmonary  tuberculosis  of  older  children.  There 
seems  now  to  Ite  g^x>d  reasons  for  l»elievLug  that  meningitis  may  follow 
tuberculous  adenoids. 

Etiology, — Tuberculous  meningitis  is  producetl  only  by  tho  transpor- 
tation *tf  the  lubcrcie  bacilli  to  the  brain.  They  may  lind  their  way  by 
the  bIon<!-vess«'ls  or  lymphatics. 

The  following  table  shows  the  age  at  which  the  disease  is  most  fre- 
(juently  observed: 


AOB. 

Paraonal  oHOft. 

Omley. 

ToUl. 

Under  one  year 

9 

15 

6 

8 
16 
20 

18 
0 

17 

Onu  li*  two  vt'urs           

35 

Two  to  five  yours 

00 

Five  to  nine  yoara 

88 

Nine  to  sixteen  jeon 

5 

Totals. 

67 

63 

180 

In  this  series  males  were  a  little  more  frequently  affected  than  females. 
In  two  or  thr*?e  instances  traumatism  was  apparently  an  exciting  cause. 
Tuberculous  meningitis  is  tK-casionally  seen  in  young  childnui  who  have 
i>een  previously  healthy,  whose  family  history  is  free  from  tuberculosis, 
and  where  no  exposure  can  be  traced.  It  is  probable  that  in  all  such 
cases  there  has  bcHin  latent  tuberculosis  somewhere  in  the  body,  and  that 
the  exposure  was  long  antecedent  to  the  symptoms.  In  the  majority, 
however,  this  is  not  the  case.  There  is  usually  a  history  of  exposure  to 
infection;  or  there  have  l)«en  previous  evidences  of  tuberculosis  in  the 
Inngs,  bones,  or  lymph  nodes. 

Symptoms. — In  forty-three  of  sixt}'-three  cases  the  onset  was  gradual ; 
but  in  a  considerable  number  of  those  classed  as  sudden,  careful  inquiry 
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elicited  a  history  of  previous  indisposition.  The  most  frequent  early 
symptonis  an-:  disinclination  to  play,  or  drowsincHs,  somotimeH  con8tanfc 
frt'lfulm^tts  01*  irritaliilily.  Ofton  there  is  a  distinct  change  in  dispotii- 
tion.  In  a  case  recently  nuder  olvservation  this  was  most  striking;  a 
little  girl  ])reviously  di'votcd  to  her  mother,  could  not  cndnro  lier  prej*- 
euce  in  tlie  rnom.  There  is  loss  of  appetite,  and  usually  constipatioa. 
Sleep  is  restless  niul  disturbed  ;  there  may  l)c  grinding  of  the  tcetii.  Older 
children  often  complain  *>f  hejiduchc.  At  all  age^ji  a  suggestive  ayniptotn 
is  frequent  attacks  of  vnnnting  without  apparent  cause.  In  addition  to 
these  there  may  bo  a  slight  but  continuous  elevation  of  temperature.  In- 
definite symptoms  may  last  for  four  or  five  days,  or  tliey  may  l>c  sprend 
over  two  or  three  weeks  without  perhni)s  being  sulficicntly  severe  to  attract 
much  notice.  Finally,  unmistakable  evidence  of  brain  disease  develops, 
and  then  it  is  recollected  that  symptoms  like  the  alxivc  had  cxiste<l  for 
some  time.  These  early  disturbances  are  often  ascribed  to  dentition,  to 
wnnns.  or  to  indigestion ;  and  sometimes  they  are  regarded  simply  as  the 
rt^Hult  of  the  coiirifipation. 

In  the  midst  nf  siic!i  indefinite  symptoms  there  may  come  an  attack 
of  convulsions,  and,  in  the  course  of  a  few  hours,  deep  stupor.  The  early 
syniptoms  of  the  active  stage  are  indicative  of  cerebral  irritation.  There 
is  headache,  often  located  in  the  frontal  region,  and  occasionally  photo- 
phobia ;  sometimes  there  is  sudden  screaming  out  at  night  without  waking. 
The  skin  is  usually  somewhat  hyjjenestlietic;  the  reflexes  are  apt  to  l>e 
exaggerated ;  the  muscles  of  the  neck  may  be  rigid  and  (he  bend  is  drawn 
back,  or  there  may  be  rigidity  of  one  nr  more  of  the  extremities.  The 
pupils  are  normal  or  ccmtracied;  then*  may  be  nystagmus.  The  child  ia 
fretful,  \^she-s  to  lie  left  alone,  and  cricvs  if  disturbed ;  but  otherwise  is  apt 
to  be  unnaturally  drowsy.  Such  symptoms  may  cH>ntinue  for  a  day  or 
two,  or  I  vrn  for  a  week.  If  probuiged.  they  are  likely  to  alternat**  with 
periods  of  more  marked  apathy  and  dulness.  During  this  stflgc  there  is 
occasional  vomiting,  and  the  bowels  arc  obstinately  constipated.  The 
pulse  is  usually  sonicwhat  uccclerated.  but  may  be  slow  and  (tccasionally 
is  irregular.  The  respiration  is  of  normal  frequency,  hut  a  careful  ob- 
servation during  sleep  or  perfect  quiet  will  often  show  a  slight  irregn- 
larily  which  is  very  significant.  This  becomes  more  marketl  as  the  disease 
progresses.  The  temix^rature  is  invariably  elevated,  but  never  very  much 
so,  generally  being  from  91*''  F.  to  lOr  F.  When  a  high  temperature  is 
seen,  it  is  usually  due  to  tuberculosis  elsewhere  than  in  the  brain. 

During  the  interme<liate  or  second  stage,  the  irritative  aymptomp  RtiH- 
side,  and  stupor  Incomes  deei>er  and  more  continuous.  If  undisturl>ed, 
the  child  may  sleep  a  great  part  of  the  time,  but  can  be  roused,  and  then 
appears  quite  rational.  Later  the  stupor  becomes  m  profound  that  the 
child  can  not  l>e  roused  at  all ;  or,  again,  this  condition  may  altr'rnate 
with  periods  of  complete  lucidity.    Active  delirium  is  rare.    The  pupils 
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respond  slowly  tn  light  or  not  nt  «11;  tliev  mny  Im?  un(iH]unl;  occasionally 
thero  is  scua  slralfi^^iiius.  i>h)sis,  or  paralysis  of  the  faro.  M(>re  often  there 
is  homiph'/ji:i,  or  paralysis  of  nm»  arm  di"  let;.  Sik-h  jmruiysos  are  often 
transient,  disappearing  after  a  day  or  two.  Autfjinalic  nioveiiients  of  the 
extremities,  parliculariy  of  the  arms,  are  fre«iuent.  Must^ular  twitchings 
may  he  noticed.  ()[)ist]iolnnus  is  marked  and  wetl-ni^h  constant.  In 
infants  the  fontanel  is  tense  and  bulging;  the  ahdomeu  is  retracted,  giving 
the  typical  "  hoat-belly."  On  drawing  the  fmger-nail  along  the  skin  of 
the  aUdoineii,  there  a])i)ears,  after  a  few  second?!,  a  distinct  red  streak  one 
or  \v:<*  inch(N  widi',  whieh  Tcniiiiiis  for  thr*v  or  four  niinxites.  This  \a  the 
tdche  cSrebrulf,  an<l  while  not  pathognomonic,  it  \&  almost  always  present. 
Other  vaso-motor  distirrhaiices  may  lje  aeen.  The  reHexc-s  are  variable; 
in  tfu?  tnirly  part  nf  (he  tltst?ase 
they  are  urfually  increased,  later  a  n  /I  «  a  A  aa/I 

tlun-  an-  diminish^  nr  ubolishi-l.     --^aA/V  \ .^aAIUV  l_.vW/VL 

The  pulse  now  l>ocomes  slow  and 
irregular,  often  intermittent. 
The  respiration  assumctt  the  characteristic  type,  which  consists  in  the 
movements  hecoming  deeper  and  di-eper  until  there  is  a  long  sigh,  then  a 
complete  arrest  of  respiration  for  sifveral  seconds,  after  whteh  the  move- 
ments begin  again,  at  lirst  shallow,  but  gradually  increasing  in  depth 
until  the  mgh  is  repeated.  The  accompanying  tracing  illustrates  the 
type  (Fig,  133).  An  examination  with  the  ojphthalrnoseope  usually 
shows  the  presi'uce  of  chokwl  dia*_'s  ami  possibly  ehoroitl  tulierelesi. 


Fia.  132.— Traolng  of  respiration  in  tuberculous 
menUigitiA. 
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Fia.  183.— Fiurly  typical  Icnipcmturc  carve  in  tnitcrculonB  nieniagitis;  boy,  twenty  monlli* 
oM  ;  death  on  Mvcntconth  day. 

Tiie  duration  of  this  stage  is  from  three  to  ten  days.  The  progress 
is  irregular,  and  subject  to  great  variations,  especially  as  regards  the 
mental  symptoms.  Sometimes  a  child  will  be  seen  in  quite  deep  stupor, 
and  on  tlie  following  day  will  ho  sitting  up  in  bed  playing  with  his  toys. 

In  the  third  stage  tliere  is  complete  coma.     The  child  can  not  be 
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rousvd  at  all.  The  pupils  are  widely  dilated,  and  do  not  respond  to  tight. 
There  is  general  mui^eular  relaxation.  There  may  he  retention  of  the 
urine.  Deglutition  is  diftioult,  sometimes  almost  inipos-sible.  The  boat- 
belly  and  opisthotonus  are  still  marked.  The  respiration  is  more  rapid, 
but  still  irrt^gular.  There  are  sordes  on  the  lips  an<l  teeth,  emaciation. 
and  anmniia.  Toward  the  end  the  teinj>erature  rises  rapidly  to  104°  F., 
sometimes  to  lots'*  or  107°  F.  (Fig.  133).  Tlie  pulse  becomes  very  rapid 
and  feeble,  often  1(30  to  180  a  minute.  Death  usually  takes  place  from 
exhaustion  in  dfv])  coma;  or  convulsions  develop  and  continue  from 
twelve  to  twenty-four  hours  until  death.  T)ie  duration  of  the  stage  of 
coma  is  from  two  daya  to  a  week.  Often  the  patient  will  live  for  four 
or  five  days  in  a  condition  of  prostration  so  extreme  that  death  is  hourly 
expected.  A  rapiilly  rising;  temperature  or  the  occurrence  of  convulsiozu 
indicates  approaching  death.  Of  fifty-seven  cases,  fifty  died  in  ooi 
seven  in  cuuvulsions. 

The  entire  duration  of  the  disease  from  the  beginning  of  definite 
symptoms,  in  sixty-five  of  my  own  cases,  was  as  follows; 

One  week,  or  leas 17 

One  to  two  weeks 15 

Two  to  three  wetsks 17 

Three  to  four  weeka 14 

Five  weeks. 2 

65 

Yariatiofui  in  the  course  of  the  disease, — ^There  are  few  diseases  which 
present  a  greater  variety  of  symptoms  than  tuberculous  meuingitia.  Typ- 
ical cases  like  those  alx>ve  d(*scrilie<l  are  seen  most  frtn^uently  in  children 
over  two  years  old,  in  whom  the  cerebral  symptoms  predominate  over 
those  of  general  tuberculosis.  In  infancy,  especially  when  the  diseaBttl 
follows  acute  tuherciilous  pneumonia,  the  duration  of  the  een'bral  symp*i 
toms  may  be  only  three  or  four  dayj*.  The  stages  then  are  not  marked. 
The  onset  is  usually  with  convulsions,  and  in  less  than  twenty-four  hours 
there  may  be  marked  stupor,  and  all  the  symptoms  belonging  to  tlie  third 
stage  of  the  diseai^e. 

In  older  children  the  symptoms  are  from  pressure  due  to  the  gTemtj 
accumulation  of  lluid  in  the  lateral  ventricles.  There  is  persistent  drow- 
siness, but  rarely  deep  coma,  sometimes  rigidity  of  all  the  extremitiea, 
and  sometimes  paralysis.  Opisthotonus  is  nearly  always  marked  in  the»ei 
cases. 

Diagnosis. — There  are  no  diagnostic  s^'mptoms  in  the  first  stage.  If 
the  patient  has  previously  sulTered  from  local  or  general  tuberculosis,  andi 
syniptoms  develop  which  are  enumerated  as  prodromal,  meningitis  may 
be  suspected.  If  the  child  has  previously  given  no  evidence  of  tubercu- 
losis, an  early  diagnosis  is  impossible.  The  indefinite  symptoms  that 
belong  to  this  stage  of  the  disease  are  frequent  in  young  children  suffer' 
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ing  from  clironic  indigpHtion  assoeiatwl  with  cnnstipaiion.  Such  ia  the 
usual  explanation  nf  the  indisposition  rather  than  incipient  meningitis. 
Some  cases  of  cyclic  vomiting  may  present  many  of  the  syinptomfi  of 
meningitis. 

Tlie  most  frequent  symptoms  of  tuberculous  meningitis  enumerated 
in  the  order  of  their  occurrence  in  fifty-eight  cases  were  as  follows: 
ohslinattM'onstipation,  perftistent  drowsiness,  irregular  respiration,  vomit- 
ing without  apparent  cause,  irregular  pulse,  convulsions,  opisthotonus, 
and  fever  which  was  usually  slight.  Equally  important  for  diagnosis, 
and  I'sjHH'ially  significant  when  assnciate<t  with  the  above,  are  strahismus, 
facial  paralysis,  and  loss  of  the  pupillary  reflexes. 

The  fluid  drawn  by  lumbar  puncture  is  usually  perfectly  clear.  In 
some  cases,  after  standing,  a  very  few  leucocytes  may  Iw  fonnd  in  the 
deposit,  l^^bercle  bacilli  can  be  demonstrated  in  but  a  small  proportion 
of  the  cases,  even  after  centrifuging.  A  few  bacilli  are,  however,  present, 
as  may  be  shown  by  inoculation  of  a  guinea-pig.  This  atfords  a  positive, 
though  late,  means  of  diagnosis.  The  symptoms  which  distinguish  tuber- 
culous from  eorebro-spinal  meningitis  have  already  been  considered  in 
tlie  discussion  of  (he  latter  disease. 

The  cerebral  symptoms  of  ileo-colitis  and  other  diarrhoeal  diseases 
sometimes  cloHcly  resemble  those  of  tuberculous  meningitis;  but  when- 
ever iu  a  young  child  there  is  some  other  diseast*  present  which  may 
furnish  an  explanation  for  the  cerebral  symptoms,  the  diagnosis  of  men- 
ingitis should  be  made  with  great  caution.  The  development  of  menin- 
gitis in  the  course  of  an  onlinary  attack  of  pneumonia  may  simulate  very 
closely  pulmonary  tuberculosis  with  tul>erculou3  meningitis.  A  diagnosis 
may  l>e  impossible  during  life.  In  doubtful  cases  the  probabilities  are 
greally  in  favour  of  tubercniosis,  since  it  is  so  much  more  common. 

Prognosis. — Althougli  there  have  been  recorded  a  few  isolated  in- 
stances ui  recovery  after  the  tul>crcle  bacilli  have  been  found  in  the  fluid 
obtained  by  lumbar  puncture,  such  an  outcome  is  so  exceedingly  rare 
as  not  to  be  expected.  I  have  never  seen  it.  Cerebro-spinal  meningitis 
may  at  times  very  closely  simulate  the  tuberculous  variety,  and  it  is 
probable  that  most  of  the  cases  of  alleged  recovery  were  not  tuberculous. 

Treatment. — From  what  has  been  said  regarding  prognosis,  it  follows 
that  if  the  diagnosis  is  correct  the  case  is  practically  hopeless,  no  matter 
what  treatment  is  employed;  but  as  a  positive  diagnosis  is  not  always 
|>ossible,  all  cases  should  be  treated  like  those  of  simple  acute  meningitis. 

CHRONIC  BASU.AR  MKNTNGITIS  IN  INPANTS. 

It  wafl  first  pointed  out  in  1S98  by  Still  (Ijondon)  that  this  disease 
is  usually  due  to  the  diplococcus  intracellularis;  in  other  words,  that  it  is 
a  chronic  form  of  cerebro-spinal  meningitis.  Chronic  ba.-iilar  meningitis 
is  most  frequently  seen  after  epidemics  of  cerebro-spinal  meningitis,  but 
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it  is  occasionally  met  with  at  other  times  as  a  sequel  of  a  sporadic  case. 
It  occuiH  after  an  acut<?  attack,  when  the  basilar  lesion  i>ersi3ts  and 
becomes  chronic.  As  acute  cerebro-spjnal  meningitis  in  infants  is  in- 
variably fatal  if  the  attack  is  severe,  it  follows  that  the  chronic  form 
is  seen  only  after  the  mild  attacks.  It  is  chiefly  for  this  reason  that 
the  early  syniptoms  often  are  not  recognized  as  types  of  cerebro-spinal 
meningitis.  The  patient  frequently  does  not  come  under  observation 
until  all  acute  symptoms  have  passed  away,  the  persistent  opisMiotouus 
being  the  chief  feature  of  the  case. 

There  is  also  seen  in  children,  though  very  rarely,  a  chronic  basilar 
meningitis  of  syphilitic  origin.  At  least  two  such  rases  have  come  under 
my  obsen'ation  in  the  Babies'  Hospital.  One  was  cured  by  anti-syphilitic 
treatment,  and  the  other  diagnosis  was  cnniirmed  by  autopsy. 

Lesions. — ThLs  process  is  usually  limited  to  the  base  of  the  brain. 
The  pia  mater  is  thickened  about  the  interpeduncular  space,  also  over  the 
medulla,  pons,  and  cerebellum.  These  ditTerent  parts  may  be  adherent  to 
each  other,  or  to  the  inner  surface  of  the  dura.  The  cranial  nerves  may 
be  compressed.    The  openings  in  the  fourth  ventricle  are  usually  obliter- 


i    f 


7 


III  for  five  montiiH;  foUowad  o«r«bra-«piuMl  nii^aiu^UiA;  (Kw<iuru  cliuuu  iii  Ui«  ploknn] 
tnainUiineU  Tor  the  liut  six  weeks ;  death  M  ten  monlh^.    Autopsy  Bliowod  typical '—' — 


ated,  and  there  results  a  distention  of  the  lateral  ventricle«  with  clear 
serum,  sometimes  in  sufficient  amount  to  be  regarded  as  hydrocephalua. 
Rarely,  pus  may  be  found  in  the  ventricles. 

Symptoms. — The  onset  is  usually  gradual,  although  in  most  casea 
there  can  be  obtained  a  fairly  distinct  history  of  an  early  active  i>eriod- 
The  most  prominent  s^Tnptoms  are  cervical  opistliotonus,  moderate  hydrO" 
cephalus,  and  usually  general  muscular  rigidity.  The  optsthotonoB  is 
often  extreme  (Fig.  134)  and  is  greater  than  is  seen  in  any  other 
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If  placet!  Hpr>n  its  back  the  Ijodj  of  the  chiUl  offon  touclu'S  the  table  only 
at  thu  occiput  nud  the  sacrum  (Fig.  135).  The  head  is  usually  some- 
what enlarged,  but  never  to  the  degree  seen  in  primary  hydrocephalus; 
the  fontanel  bul^e^i,  and  the  ?uturee  are  ye])arato(l.  These  eyniptoms 
are  due  to  an  accumulation  of  fluid  in  the  lateral  ventricles;  they  are 
never  so  marked  as  in  primary  Jiydrocephalus,  The  rigidity  of  the  ex- 
tremities is  very  great  and  in  most  cases  constant;  the  legs  and  feet 
are   usually  exteudedj   while   the  forearms  are  flexed  and  the  hands 
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Flo.  1S5.— Chronic  biuilu  ED«niiu^tb;  a  pationt  in  tho  B«hiw'  HotpiUl  {dlagnosU 
ooDOrmed  by  autopsy). 

clenchetl.  All  the  reflexes  are  greatly  exaggerated.  There  is  rarely  coma, 
but  mental  dulness  alternating  with  periods  of  great  irritability  in  which 
general  enuvulsiout*  may  occur.  Vision  may  be  iinpaire<l  or  wanting  en- 
tirely. The  fact  that  in  most  casoi?  optic  neuritis  is  ali.sent  is  of  some 
value  in  diilerentiating  this  disease  from  tumour.  Nystagmus  is  often 
present  and  attacks  of  vomiting  occur  without  evident  cause.  There  is 
no  fever  except  for  a  few  days  at  a  time  during  acute  exacerbations.  Tho 
usual  duration  of  the  disease  is  from  two  to  fiya  months;  death  may  occur 
from  convulsions,  from  some  intercurrent  disease,  such  as  pneumonia, 
but  most  freijucntly  from  marasmus.  The  prognosis  is  very  bad  except 
when  the  cause  is  syphilis,  when  recovery  may  take  place. 

Diflignosis. — The  disease  is  to  be  distinguished  from  tuberculous  men- 
ingitis, and  from  the  opisthotonus  of  reflex  origin  which  is  occasionally 
seen  in  infants  sulTering  from  marasmus.  It  differs  from  tuberculous 
meningitis  in  its  more  protracted  course,  in  the  absence  of  fever,  paraly- 
sis, and  also  in  the  greater  prominence  of  the  opisthotonos  and  hydro- 
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cephaliis.  The  opisthotonus  which  is  seen  in  cases  of  marasmus  is  never 
so  extreme  or  so  continuous,  and  is  not  accompanied  by  any  enUirgenient 
of  the  head,  or  by  other  cerebral  symptoms. 

Treatment. — If  there  is  any  reason  to  suspect  B>"philis,  iodide  of  po- 
tassium should  be  administered.  At  least  fifteen  grains  daily  should  be 
given  for  several  weeks  to  an  infant  si.x  months  old,  and  still  larger  doses 
if  the  stomach  will  tolerate  it.  Lumbar  puncture  is  useful  for  diagnosis 
only.  The  establishment  of  auto-drainage  of  the  ventricles,  as  practiced 
in  primary  hydrocephalus,  has  recently  been  advocated  for  this  condition, 
and  tried  with  some  measure  of  success. 

TBROMBOSIS  OP  THE  SINUSES  OF  THE  DURA  MATER.  ' 

This  is  not  very  frequent.  It  may  depend  upon  certain  general  condi- 
tionSf  when  it  is  usually  classed  aa  cachectic  or  marantic  thrombosis ;  it 
may  be  associated  with  local  pathological  processes,  when  it  is  known  aa 
inflammatory  or  septic  thrombosis. 

Cachectic  Thrombosis. — This  is  seen  in  infants  and  young  children, 
but  is  very  rare  after  the  age  of  five  years.  It  occurs  in  the  course  of 
various  diseases,  the  most  frequent  being  pneumonia,  pertussis,  diphtheria, 
nephritis,  tubereulosis,  and  the  acute  intestinal  diseases.  In  connection 
with  the  last-mentioned  group,  altogether  too  much  has  been  made  of  it, 
as  it  is  really  rare»  and  in  only  a  very  few  cases  does  it  explain  the  cerebrul 
symptoms  present.  This  statement  is  made  from  personal  observations 
upon  over  two  hundred  autopsies  upon  cases  of  acute  intestinal  disease. 
The  actual  cause  of  the  thrombosis  is  the  altered  condition  of  the  blood 
and  the  feeble  circulation,  as  the  walls  of  the  sinuses  are  normal. 

The  most  frequent  seat  of  cachectic  thrombosis  is  the  superior  longi- 
tudinal sinus.  At  autopsy  one  must  be  careful  not  to  confound  the  soft, 
partly-decolorized,  non-adherent  thrombi  of  post-mortem  origin,  with  those 
of  ante-mortem  formation.  The  latter  are  firm,  and  when  of  long  stand- 
ing may  be  very  hanl  and  even  show  a  laniinatetl  structure.  They  usually 
fill  the  sinus  completely,  and  are  adherent.  The  thrombus  extends  from 
the  sinuses  to  the  veins  emptying  into  it,  which  stand  out  like  dark  worms 
upon  the  surface  of  the  brain.  The  brain  itself  may  be  deeply  congested, 
or  it  may  be  covered  with  a  diffuse  haemorrhage,  but  more  frequently  the 
brain  and  the  membranes  are  simply  (edematous. 

The  symptoms  of  cachectic  thrombosis  are  few  and  uncertain,  and 
in  a  large  number  of  cases  the  disease  is  latent  Very  rarely  is  a  posi- 
tive diagnosis  possible  during  life.  When  the  thrombosis  occurs  just 
before  death,  its  symptoms  are  so  mingled  with  those  of  the  original 
disease  that  they  can  not  be  separated.  In  some  cases  there  may  be 
localized  or  general  convulsions,  or  paralysis,  loss  of  consciousness,  and 
strabismus. 

The  prognosis  is  bad,  cases  generally  proving  fatal  in  the  course  of  a 
few  days.    The  diagnosis  is  so  uncertain  and  obscure  that  the  treatment 
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mnat  be  symptomatic,  and  directed  toward  the  general  rather  than  the 
lucal  condiLioD. 

Inflammatory  ThrombooiB — Septic  ThrombouB— Siniu-FhlebitiB. — This 
condition  is  most  frequent  iu  children  in  connection  with  acute  meningitis. 
It  may  exist  either  with  the  simple  or  the  tuberculous  variety.  It  also  fol- 
lows otitis — especially  old  and  neglected  cases — usually  with  necrosis  of  the 
petrous  bone,  but  sometimes  without  it.  It  is  much  less  frequently  asso- 
ciated with  disease  of  the  ear  in  children  than  in  adults.  It  may  arise 
from  traumatism,  necrosis  of  the  cranial  bones,  or  from  septic  processes 
involving  any  of  the  cavities  or  any  of  the  structures  adjacent  to  the  brain, 
such  aa  the  scalp,  orbit,  nasal  fossa,  mouth,  or  pharynx.  Infection  from 
the  mouth  or  pharynx  is  most  frequent  in  children  in  connection  with 
scarlet  fever  or  diphtheria ;  while  usually  secondary  to  otitis  it  may  occur 
without  it,  the  infection  being  carried  by  the  blood-vessels.  Infection 
from  the  nose  may  have  its  origin  iu  ulceration  from  syphilis  or  tubercu- 
loeis.     In  the  orbit,  the  source  may  bo  malignant  disease. 

The  seat  of  the  thrombosis  will  depend  upon  the  original  disease.  If 
this  affects  the  cranial  bones  or  the  scalp,  it  will  be  the  longitudinal  sinus; 
if  the  ear,  the  lateral  sinus ;  if  the  base  of  the  skull,  the  orbit,  the  mouth, 
the  jaw,  or  the  nose  is  affected,  it  will  be  the  cavernous  sinus.  When 
thrombosis  occurs  with  meningitis  the  lesions  are  much  the  same  aa  in 
the  cachectic  form,  with  the  exception  that  there  are  sometimes  slight 
changes  in  the  walls  of  the  sinuses.  If  the  patient  has  suffered  from  a 
local  septic  process,  there  may  be  puriform  softening  of  the  clot,  and  gen- 
eral pyaemia,  with  the  development  of  secondary  abscesses  in  the  brain, 
in  the  lungs,  and  in  other  organs.  With  such  cases  there  may  be  asso- 
ciated a  general  or  localized  meningitis. 

Symptoms. — The  symptoms  of  septic  thrombosis  are  more  decided  than 
those  of  the  cachectic  form.  When  occurring  in  the  course  of  meningitis, 
it  asnally  adds  no  now  symptoms  to  those  of  the  original  disease.  In  the 
pyajmic  form  the  symptoms  are  more  characteristic,  particularly  when 
associated  with  otitis.  There  are  recurring  chills  with  very  high  and 
widely-fluctuating  temperature.  There  is  headache,  and  often  localized 
tenderness  of  the  scalp ;  the  other  symptoms  which  are  present  are  usually 
the  same  as  thoee  of  meningitis.  If  metastasis  occurs,  there  may  be  evi- 
dences of  abscesses  of  the  brain  or  in  other  organs,  and  sometimes  there 
are  signs  of  suppuration  in  the  jugular  vein. 

The  local  symptoms  of  the  thrombosis  differ  somewhat  according  to 
the  sinus  affected  :  if  its  scat  is  the  superior  longitudinal  sinus,  there  may 
be  cyanosis  of  the  face,  dilatation  of  the  temporal  and  frontal  veins,  and 
sometimes  episUixis;  if  the  lateral  sinus  is  involved,  the  process  may  ex- 
tend to  the  jugular  vein,  which  may  be  felt  in  the  neck  as  a  hard  cord, 
and  there  may  be  dilatation  of  the  veins  of  the  nmstoid  region,  and  even 
localized  cedema ;  when  the  cavernous  sinus  is  affected,  there  may  be  pro- 
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trusion  of  the  eyoball  of  the  affected  side,  oedema  of  the  lid,  and  with  the 
ophtbalmoBcopo  the  retinal  veins  appear  enlarged  and  tortuous,  sometima 
being  the  seat  of  thrombosis.  The  process  may  afFect  either  one  or  both 
sides.  The  course  of  septic  thrombosis  is  rather  irregalar,  Tarying  from  a 
few  days  to  three  weeks.  In  fatal  cases  death  takes  place  from  menin- 
gitis, cerebral  abscess,  or  pyaemia.  The  prognosis  is  very  graTe,  unless  the 
diseuso  is  so  situated  that  it  is  accessible  to  surgical  operation. 

Treatment. — The  only  successful  treatment  is  surgical.  Operation 
is  easiest  in  thrombosis  of  the  lateral  sinus,  being  much  more  difficnlt 
if  involving  the  superior  longitudinal  sinus.  So  many  cases  are  now  on 
record  of  successful  operation  upon  septic  thrombosis  of  the  lateral  sinus, 
that  it  should  always  be  urged  when  the  diagnosis  is  clear.  Becnrring 
chills  and  high,  fluctuating  temperature,  associated  with  disease  of  the  ear, 
either  with  or  without  symptoms  of  meningitis,  are  snflScientlj  character- 
istic to  justify  operative  interference. 

CEREBRAL  ABSCESS. 

Corobral  abscess  is  quite  rare  in  children,  decidedly  more  so  than  is 
corobral  tumour.  In  Gowers*  collection  of  223  cases,  only  24  were  under 
ton  Yoars  of  age.  In  infants,  abscess  is  one  of  the  least  frequent  diseases 
of  the  brain,  and  up  to  five  years  it  is  exceedingly  rare. 

Stiology. — By  far  the  most  frequent  cause  in  children  is  otitis.  This 
is  the  origin  of  the  great  majority  of  the  cases.  Abscess  rarelj  compli- 
oatos  aouto  otitis,  but  is  seen  with  the  chronic  form.  Exactly  how  otitis 
cau$0:ji  ^vrvbral  absoos^  it  is  not  always  easy  to  determine.  Toynbee  was 
the  tirst  to  oall  attention  to  the  fact  that  cerebellar  abecesB  was  most 
fnH)uont  with  disease  of  the  mastoid  cells>  and  cerebral  abscess  with  otitis 
me^iia.  I'suaIIv  there  is  caries  of  the  petrous  bone,  but  thoe  may  be 
none.  The  infivtion  may  extend  thrviugh  the  small  reins  traTening  this 
bvnu\  or  alor.j:  the  lateral  sinuse?  to  the  cerebellum.  Abscess  is  often 
at:r.b'.;u\l  to  the  re:er.:;ou  of  pus  in  the  ear,  but  it  may  occur  when  the 
diA'V.Arp:'  :?  fr\v. 

■Vr^v.:r,Ar.'i:v.  is  :ho  «vv::vi  irrrvrta::!  etioK>gical  factor.  Ahneas  may 
S*  A.<<-V'..;:iV.  *::••-  fr^vV/.re  of  :bo  sku".  or  follow  simple  concttssioii.  The 
aV^vs5:  '.s  jvv.;-^V-y  :v.  :ho  r-tic-K^urbvyxi  of  the  rrLJsiT,  bat  ocdaonaUy 
:s  vrAv.:A\;  ';\  ^  -^  -  ■  ;-  Iz  or.c  :r.s:ar.v-e,  rercr^ifti  by  Wapaer.  thnt^ 
»*s  V  ;-^.-*  Ve  :":•  -:i:>e  c:  -vr^rr^  iSice«5^  li*  saase  fan^vs  that 
f\:>:v'-    -  •-■■.■  ■.:>.  'a  • ,:  f.v.::-:  :r.  :r.r*  rr*::u  whjch  ia  this  caee  was 

s:r,.'.--,v.  »  \  <"-i".  AV.-r^v<^i^  Abscess  =:a5  S*  the  rwttlt  cl  iofeocioiu 
c-":v   -  i-v^v  i:o.l  *:■  r:-:;'^!  y"t~--A.  :h.  ..:h  th.is  s  rar«  ia  «ar^  life; 

iMfr^aa  V  •?  r',-!i:  :-v;  -r:  ft^:  -f  :>■:-  ib^ofse  i*.  »t  ;air  ampvro- 
jf-X-*  .•:.:a'  'v.,v.  av' r--  v.  :i^  .-^r^- >".-*r: .  th.r-ily*  ^  fMssiI  Sei«s. 
0;Jx:r  I\vat:\*c*  irv  ""vrv  T:fcr«.     A  ^sctrsaw  at*  Tsaa^y  saifit-     Ix  wot  Aey 


CERKBItAL  ABSCESS, 


781 


vary  from  that  of  a  small  cherry  to  an  orange.  One  case  was  observed  by 
Meyer,  iu  whitjh  mi  abscess  occupied  one  entire  hemisphere.  The  con- 
tents are  usually  thick  greenish-yellow  pus,  which  may  be  very  fetid. 
When  abscesses  have  lasted  for  some  time  they  are  usually  surrounded 
by  dense  pyogenic  meinbrano,  and  may  become  encysted.  The  patho- 
logical process  may  be  alow,  and  often  is  apparently  stationary  for  a  long 
period.  Abscesses  may  rupture  into  the  ventricles,  less  frequently  upon 
the  surfuce  of  the  brain,  cjiiisiug  meningitis,  or  t!ie  pus  may  even  escape 
externally  through  the  auditory  meatus,  as  in  Lallemand's  case. 

Bymptoma. — Tliese  are  general  and  local.  The  general  symptoms  are 
much  the  more  important  for  diagnosis,  and  often  are  the  only  ones  present 
The  local  symptoms  are  those  of  a  tumonr.  The  clinical  history  of  a  case 
of  abscess  of  the  brain  may  be  divided  into  three  stages;  First,  the  period 
of  onset,  or  early  acute  inflammatory  syraptoms,  fever,  etc.,  which  attend 
the  formation  of  pus.  Secondly,  the  latent  period^  or  period  of  remission, 
in  which  very  few  symptoms  are  present.  In  many  acute  cases  this  stage 
is  wanting  altogether;  in  the  chronic  cases  it  may  last  for  months,  or  even 
years.  Thirdly,  the  final  period,  with  recurrence  of  active  cerebral  symp- 
toms, followed  by  death  in  a  few  days. 

The  onset  may  be  accompanied  by  symptoms  so  slight  aa  almost  to 
escape  notice.  In  most  cases,  however,  headache  and  fever  are  present. 
The  heiidut.^he  is  usually  severe, and  often  localized  upon  the  affected  side; 
in  cerebellar  abscess  it  may  be  occipital.  The  fever  is  moderate  in  inten- 
sity, and  continuous.  In  addition  there  may  be  vertigo,  vomiting,  gen- 
eral convulsions,  and  cessation  of  the  aural  discharge,  if  one  has  been 
present.  The  duration  of  this  stage  is  variable ;  it  may  be  only  a  few 
days,  or  several  weeks.  It  is  shorter  in  traumatic  cases,  and  in  those  which 
are  due  to  pyaimia. 

The  latent  stage,  or  period  of  remission  of  symptoms  may  be  quite 
short — only  a  few  days*  duration — and  it  is  often  absent.  During  this 
period  the  temperature  may  fall  quite  to  the  normal,  and  the  headache 
disappear,  or  be  only  occasional  and  slight.  However,  if  any  focal  symp- 
boma  have  been  present  they  remain  unchanged. 

The  symptoms  of  the  terminal  stage  are  dne  to  a  rapid  extension  of 
the  inflammatory  process,  with  oniema  and  softening  about  the  abscess, 
sometimes  to  rupture  into  the  ventricle,  and  sometimes  to  meningitis. 
The  fever  now  returns,  and  may  be  high.  There  is  headache,  often 
very  intense  and  continnons;  there  may  be  delirium  and  convulsions,  and 
the  gradual  development  of  coma.  In  addition  there  maybe  vomiting, 
paralysis,  opisthotonus,  retracted  abdomen,  and  the  other  symptoms  of 
meningitis.  Occasionally  all  the  earlier  symptoms  may  be  latent,  and  the 
terminal  symptoms  may  be  the  only  ones  present.  In  infants,  the  fontanel 
is  usually  large  and  bulging;  convulsions  arc  rather  more  frequent  than 
in  older  children. 
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The  local  symptomB  of  abscess  are  rather  indefinite,  ovring  to  its  usual 
Bituatiou.  Abscesses  of  considerable  size  may  exist  in  the  temporo-sphe^ 
noidal  lobe,  in  the  central  part  of  the  frontal  lobe,  or  in  the  cerebellum, 
without  any  definite  local  symptoms.  If  the  abscess  is  near  the  motor  area, 
there  are  the  usual  symptoms  of  disease  in  this  location,  spasm,  or  paraly- 
sis of  the  face,  arm,  or  leg.  A  cortical  or  sub-cortical  abscess  is  likely  to 
cause  convulsions.  Cerebellar  abscess  may  give  rise  to  occipital  headache, 
frequent  vomiting,  and  when  the  abBcess  is  large  enough  to  press  upon 
the  middle  lobe,  there  may  be  inco-ordi nation  of  the  muscles  of  the 
extremities.  Optic  neuritis  may  be  present,  but  other  symptoms  relating 
to  the  cranial  nerves  are  rare.  Localized  tenderness  over  the  scalps  when 
persistent,  is  a  symptom  of  importance,  and  may  serve  to  locate  the  ab- 
scess, if  it  is  superticial. 

I>iagno8ifl.~Of  the  general  symptoms,  the  most  important  for  diagnoBia 
are  fever,  headache,  delirium,  and  terminal  coma.  These  become  purtica- 
larly  significant  when  following  otitis  or  traumatism.  The  diflen'niial 
diagnosis  of  abscess  is  to  be  mode  principally  from  tumour  and  meningitia, 
and  from  these  conditions  more  by  the  history  and  general  course  of  the 
disease  than  by  any  special  symptoms.  The  diagnosis  of  abscess  from 
tumour  is  considered  in  connection  with  the  latter  disease.  It  is  more 
difficult  to  distinguish  between  meningitis  and  abscess,  since  the  two  pro- 
cesses are  often  associated.  With  meningitis  convulsions  are  more  com- 
mon, but  they  are  rarely  localized;  rigidity  and  the  inflammatory  gyinp- 
toms  are  more  intense ;  the  course  is  usually  more  rapid  and  more  regular, 
being  rarely  interrupted,  as  ie  the  course  of  abscess.  From  the  cerebral 
symptoms  occurring  with  otitis  it  is  extremely  difficult  to  distinguish 
abscess,  for,  according  to  Oowcrs,  optic  neuritis  may  be  present  in  the 
former  as  well  as  in  the  latter  condition.  The  more  intense  and  pro- 
longed are  the  cerebral  svmptoras  and  the  more  marked  the  neuritis,  the 
greater  are  the  probabilities  of  abscess. 

Frog^osis. — The  prognosis  in  cerebral  abscess  is  always  grave,  uoleM 
accessible  to  surgical  operation.  The  progress  may  be  slow,  or  rapid,  bat 
it  ifl  inevitably  from  bad  to  worse,  and  sooner  or  later  the  disease,  if  not 
interfered  with,  proves  fatal. 

Treatment. — The  medical  treatment  of  abscess  in  its  active  stage 
that  of  any  acute  intracranial  inflammation, — ice  to  the  head,  al>tio]al 
quiet,  free  catharsis,  and  full  doses  of  the  bromides  or  antipyrine  or  mor- 
phine, if  pain  is  intense.  The  absolutely  hopeless  condition  of  these  more 
when  left  to  themselves,  and  the  recent  brilliant  results  from  surgical 
operations,  should  lead  the  physician  to  urge  operation  in  every 


*  For  a  dl«cu5Bion  of  the  suri^ica]  aspects  of  this  question,  tee  **  Bniu  Surgerr,**  by 
M.  Allen  StArr,  M.  O.,  and  "Pyogenic  Infectious  Disaaaes  of  the  Bnu'n  asd  CoTd«**  bj 
William  McEweo.  M.  D. 
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CEREBRAL  TUMOUB, 

Very  little  has  been  added  to  our  knowledge  of  cerebral  tumonr  in 
children  since  the  exhaustive  monograph  of  Starr,  whiuh  appeared  iu 
Keating*s  Cyclopaedia  in  1890.  It  ia  to  this  article  that  I  am  indebted 
for  most  of  the  furts  in  tins  chapter, 

Vaiietiefl  and  LooatiozL — Tumonr  of  the  brain  is  not  very  infreqaent^ 
and  may  be  seen  even  in  infanoy.  From  this  time  up  to  puberty  there  is 
no  period  of  special  snsccptibility.  In  two  hundred  and  sixty-nine  of  the 
cases  in  Starr's  collection^  iu  which  the  nature  of  the  tumour  was  stated, 
the  following  were  the  varieties: 

Tnberfile 153  cases. 

Glioma a?  " 

Sftrcoma 84  " 

Olio-sarooma. 5  " 

Cyst 80  ** 

Caroiiioma... 10  ** 

Gumma 1  " 

"ico    ** 

Tubercnlous  tumours  are  more  often  multiple  than  are  other  varieties. 
Their  most  frequent  seat  is  the  curobeUum;  next  to  this  the  pons  and 
crura  cerebri.  They  are  rarely  cortical  or  central.  Glioma  is  most  often 
found  in  the  cerebeUum  or  in  the  pons,  and  next  in  the  cortex;  but  it  is 
rarely  central.  Sarcoma  ia  most  frequently  in  the  cerebellum;  next  to 
this,  in  the  order  of  frequency,  in  the  pons,  the  basal  ganglia,  and  the  cor- 
tex. Cystic  tumours  are  either  central  or  cerebellar.  Taking  the  cases 
as  a  whole,  the  most  frcqnont  seat  of  tumour  in  children  is,  first  the  cere- 
bellum, second  the  pons,  third  the  centmm  ovale. 

Tuberculous  tumours  are  occasionally  seen  in  infancy,  but  they  occur 
moat  frequently  between  the  ages  of  five  and  twelve  years.  They  are 
usually  secondary  to  tuberculosis  elsewhere,  especially  in  the  lungs  and  in 
the  bronchial  lymph  nodes.  They  most  frequently  start  from  the  mem- 
branes, rarely  being  centrally  situated,  and  extend  inward,  infiltrating 
the  superficial  portion  of  the  cerebellum  or  cerebrum.  There  is  almost 
invariably  localized  meningitis  at  the  site  of  the  tumonr;  there  maybe 
adhesions  between  the  dura  and  pia  mater,  and  the  disease  may  extend  to 
the  cranial  bones.  In  size,  those  tumours  vary  from  a  small  pea  to  a 
child's  fiat  They  may  be  softened  and  broken  down  at  the  centre,  or 
cheesy  throughout  They  are  the  result  of  a  localized  tuberculous  in- 
flammation, which  does  not  differ  essentially  from  that  seen  in  other 
parts  of  the  body. 

Glioma  is  not  infrequent  in  infancy.  It  is  probably  connected  in 
every  case  with  the  ependyma  of  the  ventricle.  It  repeats  the  structure 
of  the  nearoglia,  being  composed  of  connective  tissue  and  branching  celki 
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Sarcoma  may  be  of  the  spindle-celled  or  the  mixed  rariety.  It  grows 
much  more  rapidly  than  glioma.  The  two  varieties  are  not  infrequently 
combined  in  the  same  tumour — glio-sarcoma. 

Cystic  tumours  are  sometimes  sarcomatous  in  origin,  the  wall  of  the 
cyst  containing  sarcoma  cells,  and  they  may  also  be  parasitic,  from  the 
growth  of  the  echinococcus.    They  may  be  found  in  any  part  of  the  brain. 

The  other  varieties  of  sarcoma,  gumma  and  vascular  tumonrs,  are 
exceedingly  rare  until  after  puberty. 

As  the  tumour  grows,  secondary  lesions  are  produced  in  most  of  the 
cases.  These  are  the  result  of  pressure  upon  arteries,  causing  localized 
anaemia,  or  even  cerebral  softening ;  or  upon  veins,  producing  congestion 
and  OBdema.'  When  affecting  the  middle  lobe  of  the  cerebellum,  pressure 
upon  the  venaa  Galeni  may  lead  to  effusion  into  the  ventricles.  Localized 
meningitis  over  tumours  superficially  situated  is  the  rule,  and  this  may  be 
the  cause  of  some  of  the  symptoms.  Barely,  cerebral  hemorrhage  may  be 
associated. 

Stiologjr. — The  causes  of  cerebral  tumours  are  for  the  most  part  un- 
known. In  a  few  instances  there  is  a  history  of  definite  traumatism. 
Sarcoma  or  carcinoma  may  be  secondary,  and  taberculous  tumours  are 
probably  always  so. 

SymptonuL — These  may  be  divided  into  two  groups :  first,  the  general 
symptoms  which  are  common  to  tumours  of  all  varieties,  and  are  inde- 
pendent of  location ;  secondly,  the  local  symptoms  depending  upon  the 
situation  of  the  growth. 

General  symptoms, — One  of  the  most  frequent  is  headache.  Though 
it  varies  much  in  its  severity,  character,  and  position,  it  is  rarely  absent. 
It  is  apt  to  be  severe,  and  may  continue  for  a  long  period,  or  it  may  be 
intermittent.  The  location  of  the  pain  has  no  definite  relation  to  the  sit- 
uation of  the  tumour.  It  may  be  accompanied  by  sensations  of  tightness, 
compression,  or  tension  in  the  head.  It  may  be  associated  with  localized 
tenderness  of  the  scalp;  when  this  is  constant  it  is  a  valuable  symptom 
for  diagnosis,  as  it  often  occurs  with  tumours  superficially  located. 

General  convulsions  are  frequent  in  the  early  stage,  but  separated  by 
quite  long  intervals ;  they  become  more  frequent  and  more  severe  as  the 
disease  progresses.  All  degrees  of  severity  are  seen,  from  slight  twitch- 
ings  and  temporary  loss  of  consciousness,  to  typical  epileptiform  seiz- 
ures. They  are  most  common  when  the  growth  is  rapid  and  when  com- 
plicating meningitis  is  present.  Attacks  of  vomiting  or  of  localized 
spasm  may  for  a  considerable  time  precede  general  convulsions;  and  in  a 
single  attack  there  may  be  first  localized  and  then  general  convulsions. 

Mental  symptoms  are  generally  present  in  great  variety  and  complex- 
ity. There  may  be  only  fretfulness  and  irritability,  or  a  marked  change  in 
disposition.  These  symptoms  are  so  frequent  from  other  causes  in  chil- 
dren that  they  excite  no  apprehension,  unless  to  them  are  added  dulness. 
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apathy,  aud  somnolence.  Lator  in  the  disease  there  may  bo  attacks  of 
hypochondriasis,  or  of  melancholia;  there  may  be  periods  of  wild,  almost 
maniacal  excitement;  and^  finally,  the  mental  impairment  may  ajiprouch 
a  condition  of  imbecility. 

Optic  neuritis  and  optic-nerve  atrophy  are  very  frequent,  occurring, 
according  to  Starr,  in  eighty  per  cent  of  the  cases.  This  is  only  recog- 
nised by  the  ophthalmoscope,  as  there  may  be  no  disturbance  of  vision. 
The  optic  neuritis  is  generally  double,  appears  earlier,  and  is  more  con* 
stant  in  basal  tumours  than  in  those  at  the  convexity,  or  those  centrally 
located. 

Vomiting  is  very  frequent,  but  diagnostic  only  when  it  occurs  sud- 
denly without  assignable  cause,  and  without  nausea  or  other  symptoms 
of  indigestion.  It  is  especially  significant  when  frequently  repeated,  and 
of  more  importance  in  older  children  than  in  infants. 

Vertigo  is  often  associated  with  vomiting.  At  first  it  is  occasional  and 
seen  upon  changing  position,  but  later  it  may  be  quite  constant,  espe- 
cially with  tumours  in  the  jmsterior  fossa. 

Disturbances  of  sleep  arc  frequent  There  is  usually  insomnia,  but 
sleep  may  be  broken  by  hallucinations,  accompanied  by  attacks  of  scream- 
ing; rarely  is  there  persistent  drowsiness  until  toward  the  end  of  the  dis- 
ease. 

Local  symptoms, — These  depend  upon  the  situation  of  the  tumour^ 
but  not  at  all  upon  its  anatomical  character.  Local  symptoms  may  he 
wanting  entirely,  and  they  may  vary  much  in  different  cases  even  with 
tumours  in  the  same  situation.  They  are  modified  by  the  size  and  by 
the  rapidity  of  growth,  and  by  the  existence  of  local  meningitis. 

In  tumours  of  the  cortex,  the  meninges  are  likely  to  be  involved,  espe- 
ciutty  with  tuberculous  and  gliumatous  growths.  The  pathological  process 
may  extend  from  within  outward  or  from  without  inward.  The  most 
frequent  general  symptoms  in  such  cases  are  headache*  circumscribed  ten- 
deruesfl  of  the  scalp,  convulsions,  and  mental  symptoms.  Optic  neuritis, 
Tomiting,  and  vertigo  are  not  so  common.  Tumours  situated  in  the  fron- 
tal lobe,  as  a  rule,  present  few  symptoms  and  may  be  entirely  latent 
Irritation  of  the  frontal  lobe  may  extend  to  the  motor  area  and  cause 
convulsions  either  local  or  general;  but  not  often  is  there  paralysis.  Tu- 
mours of  the  left  side  (of  the  right  side  in  left-handed  persons)  in  the 
third  frontal  convolution  may  cause  motor  aphasia. 

Tumours  in  the  motor  convolutions  along  the  fissure  of  Rolando  pro- 
duce the  most  definite  and  uniform  local  symptoms.  When  situated  at 
the  upper  portion  the  leg  is  affeoted,  at  the  middle  portion,  the  arm, 
and  at  the  lower,  the  face.  Irritative  symptoms,  such  as  rigidity  or  clonic 
aposm,  commonly  precede  for  some  time  the  paralysis  which  results  from 
pressure  or  destniction.  These  attacks  of  localized  convulsions  may  be^'in 
\u  the  face,  arm,  or  leg;   but  they  usually  extend  more  or  less  rapidly 
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nntil  all  three  are  involved.  There  is  no  loss  of  conBciousness^  bat  there 
may  follow  a  slight  transient  paralysis.  Snch  attacks  are  known  as  "  Jack- 
Boniun  epilepsy,"  and  form  one  of  the  most  diagnostic  symptoms  of  cere- 
bral tumour.  Localized  spasm  may  be  associated  with  ansesthesu  or 
other  disturbances  of  sensation.  The  paralysis  generally  first  affects  one 
extremity— the  arm  or  leg,  according  to  the  location  of  the  tumour— and 
afterward  it  may  involve  the  entire  side,  including  the  face. 

If  the  tumonr  is  centrally  located,  or  at  the  base,  hemiplegia  may  be  an 
early  symptom  from  pressure  on  the  motor  tract.  With  cortical  paraljsis 
there  may  be  associated  ataxia  and  aneesthesia. 

Tumours  of  the  paiietal  lobe  may  give  no  local  symptoms.  At  times 
there  are  disturbances  of  muscular  sense,  tactile  sensibility,  or  sensations 
of  pain  and  temj)erature.  If  tiie  inferior  parietal  lobule  of  the  left  side 
is  affected,  there  may  be  word-blindness,  or  inability  to  understand  writ- 
ten language. 

Tumours  of  the  occipital  lobe  produce,  as  the  only  constant  local  svmp- 
tom,  hemianopsia.  This  is  usually  bilateral,  affecting  the  same  side  of 
both  eyes,  being  on  the  side  opposite  to  that  of  the  lesion — L  e.,  a  tumour 
on  the  right  side  causes  blindness  in  the  left  half  of  both  eyea,  so  that 
the  patient  sees  nothing  to  the  left  of  a  line  directly  in  front  of  him. 
Instead  of  hemianopsia,  there  may  be  only  irritation  and  various  distarb- 
ances  of  sight. 

Tumours  of  the  temporo-sphenoidal  lobe  may  be  latent,  or,  if  on  the 
left  dde,  may  cause  word-deafness — i.  e.,  inability  to  understand  the  ag- 
nificance  of  spoken  language. 

Tumours  in  the  island  of  Reil  when  situated  upon  the  left  side  (right 
side  In  ]L*ft-handed  persons)  may  cause  motor  aphasia  or  disturbances  o/ 
speech.  If  they  are  large  they  may  produce  symptoms  by  pressure  upon 
the  motor  tract, — hemiplegia  or  monoplegia. 

Tumours  of  the  basal  ganglia  cause  marked  general  symptoms,  but 
none  of  a  definitely  local  character.  The  important  symptoms  relate  to  the 
various  tracts  or  bundles  of  fibres  which  pass  from  the  cortex  through  the 
internal  c^psnlo.  These  include  the  motor  and  the  various  sensory  tracts, 
the  olfactory,  auditory,  visual,  and  speech  tracts.  Any  of  these  may  b« 
pressed  upon,  and  the  nature  of  the  symptoms  will  depend  upon  the  site 
of  the  tumour  and  the  extent  of  the  pressure.  If  only  the  anterior  part 
of  the  capsule  is  affected  there  may  be  no  symptoms;  if  the  middle 
fibres,  hemiplegia  and  disturbances  of  articulation;  if  the  posterior  fibres^ 
bemianffisthesia.  All  these  may  be  associated,  and  any  of  them  may  be 
complete  or  partial.  Tumours  in  this  situation  are  apt  to  implicate  the 
cranial  nerves.  Optic  neuritis  is  quite  constant,  and  appears  earlj.  Lo- 
calized or  general  convulsions  are  rare. 

The  peculiar  symptoms  pointing  to  tumours  of  the  crura  cerebri  are 
Djstagmns,  strabismus,  and  lose  of  pupillary  refiex,8ometime8  with  geuerml 
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mnscnlar  inco-onlination,  aiul  »  staggering  gait  Tliere  is  nsnallj  thiixl- 
nurve  paralysis  on  the  siJo  of  the  tumour,  and  on  thu  side  opposite  to  the 
hemiplegia  with  which  it  k  often  aasoeiated.  Tliis  vuriety  of  croKacd 
paralysis  is  quite  diagnostic.  The  symptoms  of  third-nerve  paralysis  ore 
external  strabismus,  dilatation  of  the  pupil,  and  ])tosis.  In  these  cases 
optic  neuritis  apjieara  early.  There  may  bo  a  complicating  hydrocephalus. 
While  hemiplegia  is  commonly  present  with  large  tumours,  it  may  be  ab- 
sent with  small  ones,  or  may  appear  later  than  j>araly8is  of  the  third  nerve. 

Tumours  of  the  pons  are  quite  common.  The  diagnostic  symptoms 
consist  in  crossed  paralysis,  the  cranial- nerve  symptoras  being  on  the  side 
of  the  tumour,  and  the  general  motor  and  sensory  symptoms  on  the  oppo- 
site side.  When  the  seat  is  the  upper  half  of  the  pons,  the  third  and  fifth 
nerves  are  apt  to  be  implicated,  giving  rise  to  ptosis,  dilatation  of  the 
pupils,  external  strabismus,  trophic  disturbances  such  as  ulceration  of  tho 
cornea,  and  neuralgic  pain  in  the  face.  Tumours  iu  the  lower  half  of  the 
pons  involve  the  sixth,  seventh,  and  eighth  nerves,  causing  internal  strabis- 
mus, contracted  pupils,  facial  paralysis,  sometimes  deafness,  and  auditory 
vertigo.  Other  symptoms  associated  with  tumours  of  tho  pons  are  head- 
ache, vomiting,  and  optic  neuritis;  convulsions  being  rare. 

Tumours  of  the  medulla  are  recognised  by  the  involvement  of  the 
glossopharyngeal,  pnc*umog»istric,  spinal  accessory,  and  hypoglossal  nervea. 
There  are  difficulty  of  deglutition,  irregular  respiration,  irregular  pulse, 
and  vaso- motor  disturbances, such  as  flushing  of  the  face  and  perspiration. 
There  may  be  projectile  vomiting,  polyuria  or  glycosuria,  opisthotonus, 
difficulty  in  articulation  or  in  sucking,  and  in  protrusion  of  the  tongue. 
When  large,  these  tumours  may  produce  symptoms  of  pressure  upon  the 
motor  or  sensory  tracts,— paralysis,  partial  aniesthesia,  with  rigidity  and 
exaggerated  reflexes. 

Tumours  of  the  cerebellum  are  especially  important,  this  being  the  most 
frequent  location  in  childhood.  When  only  one  hemisphere  is  affected 
there  may  be  no  local  8yini)toms.  Tumours  involving  the  middle  lobe,  or 
those  large  enough  to  produce  pressure  upon  the  middle  lobe,  give  rise  io 
vertigo  and  cerebellar  ataxia.  Vertigo  is  especially  frequent ;  it  may 
occur  with  headache.  Cerebellar  ataxia  is  different  from  tho  ataxia  due 
to  a  spinal-cord  lesion,  and  strikingly  resembles  that  of  intoxication. 
It  may  increase  until  the  patient  is  unable  to  walk,  although  there  is 
no  loss  of  muscular  power.  Vomiting  is  a  frequent  symptom,  as  are  also 
optic  neuritis,  and  headache  which  is  usually  occipital.  When  there  is 
secondary  hydrocephalus,  as  is  not  uncommon,  mental  symptoms  are 
present,  and  there  may  be  enlargement  of  the  bead.  Opisthotonus  is 
oocasionally  seen,  but  general  convulsions  are  rare. 

Dia^Oftis. — The  sise  of  the  tumour  is  to  be  determined  mainly  by  the 
general  symptoms,  8]>eoial  attention  being  given  to  the  order  of  their 
developmeuL     A  diagnosis  as  to  the  nature  of  tho  tumour  is  really  not  of 
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much  importance;  bat  some  information  upon  this  point  may  be  gained 
from  the  consideration  of  its  etiology,  the  rapidity  of  its  growth,  and  the 
age  of  the  patient  Cerebral  tumour  may  be  confounded  with  abscess,  tuber- 
culous meningitis,  chronic  basilar  meningitis,  and  chronic  hydrocephalaa 
The  symptoms  distinguishing  tumour  from  abscess  are  the  following :  Tu- 
mour may  occur  at  any  age ;  without  definite  etiology,  excepting  when 
tuberculous ;  the  progress  is  steady,  but  generally  slow,  new  eymptoms  be- 
ing continually  added ;  headache  is  more  constant  and  more  severe ;  optic 
neuritis  more  frequent;  cranial  nerves  more  often  involved;  mental  dis- 
turbances more  marked ;  focal  symptoms  are  often  definite ;  fever  is  absent ; 
duration,  six  months  to  two  years.  As  compared  with  the  above,  abscess 
is  not  so  frequent,  being  especially  rare  in  infancy ;  there  is  a  definite  his- 
tory of  traumatism  or  ear  disease;  progress  more  irregular;  symptoms 
often  intermittent;  headache  less  severe;  mental  symptoms  less  marked; 
optic  neuritis  and  involvement  of  the  cranial  nerves  less  frequent ;  focal 
symptoms  usually  indefinite;  localized  tenderness  over  the  scalp  more 
constant ;  fever  present  except  in  the  latent  period ;  the  most  frequent 
complication  is  acute  meningitis. 

Cases  of  tuberculous  meningitis  which  may  be  confounded  with  tumour 
are  those  of  slow  course  sometimes  seen  in  older  children.  The  diffi- 
culty in  diagnosis  is  increased  by  the  frequent  association  of  tuberculous 
tumours  with  tuberculous  meningitis.  The  main  points  of  difference  are 
that  in  tumour  the  symptoms  are  more  localized  and  the  course  gen- 
erally much  slower.  Almost  every  individual  symptom,  however,  may  be 
present  in  the  two  conditions. 

Chronic  basilar  meningitis  may  produce  symptoms  almost  identical 
with  those  of  tumour  in  the  posterior  fossa.  It  is,  however,  confined  to 
infancy,  and  is  frequently  syphilitic.  Hydrocephalus  and  opisthotonus 
are  much  more  marked  than  are  usually  seen  with  tumour. 

Chronic  hydrocephalus  may  resemble  tumour;  this  occurs  so  frequent- 
ly as  a  lesion  secondary  to  tumour  that  the  question  often  arises  whether 
there  is  only  hydrocephalus,  or  there  is  in  addition  a  tumour.  Primary 
hydrocephalus  is  usually  congenital,  and  commonly  attains  to  a  greater 
degree  than  is  seen  in  secondary  hydrocephalus. 

Prognosis. — The  prognosis  in  cerebral  tumour,  while  bad,  is  not  hope- 
less. Cases  are  occasionally  seen  which  exhibit  all  the  characteristic 
symptoms  of  tumour,  even  including  optic  neuritis,  which  recover  per- 
fectly. These  are  probably  syphilitic,  although  often  no  such  history 
can  be  obtained.  In  other  cases,  most  frequently  of  a  tuberculous  na-« 
ture,  an  arrest  of  the  growth  occurs  and  the  patient  recovers  with  some 
function  of  the  brain  impaired;  usually  there  is  loss  of  vision  or  some 
paralysis.  In  most  cases,  however,  the  progress  is  steadily  downward 
until  death. 

Treatment. — If  there  is  any  reason  to  suspect  syphilis,  the  iodide  of 
potassium  should  be  given  in  large  doses  and  continued  for  a  long  period; 
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the  effect  of  this  drug  even  in  tumours  not  syphilitic  is  Bomctimes  bene- 
Ocial.  tStarr  refers  to  a  case  in  whicli  eyniploriis  of  six  mouths'  duration, 
induding  optic  neuritis,  entirely  disappeared  under  the  use  of  mercury 
and  the  iodide.  The  tumour  was  supposed  to  be  gumma,  but  an  autopsy 
obtaitied  six  months  later  showed  it  to  be  a  earconuituua  cyst  For  a 
discussion  upon  the  surgical  aspect  of  the  treatment  of  brain  tumours,  the 
reader  is  referred  to  Starr's  work  on  Brain  Surgery. 

HYDROCEPHALUS. 

Hydrocephalua  or  "  water  on  the  brain/'  consists  in  an  accumulation  of 
scrum  in  the  cranial  cavity.  This  may  be  between  the  dura  mator  and 
the  pia  (external  hydrocephalus)  or  in  the  ventricles  of  the  brain  (internal 
hydrouoplmlus).  The  former  is  secondary  and  is  quite  rare,  while  the  lat- 
ter is  not  uncommon.     Hydrocephalus  may  bo  acute  or  chronic. 

Acnte  Hydrocephalui  is  secondary  to  basilar  meningitis,  winch  is  usu- 
ally uf  tutxTCulous  origin.  The  terms  tuberculous  meningitis  and  acute 
hydrocephalus  are  sometimes  usc<l  synonymously.  A  moderate  distention 
of  the  ventricles  is  frcijuent  in  all  varieties  of  acute  meningitis.  The 
amount  of  fluid  in  acute  hydrocephalus  is  not  great,  there  being  rarely 
more  than  three  or  four  onncos  present- 
Chronic  External  Hydrocephalus  except  in  it^  mild  form  is  extremely 
rare,  iind  is  nuurly  alway-^  a  s*v<iii<lary  lesion.  It  may  follow  nioningeal 
haemorrhage,  pachymeningitis  or  any  lesion  causing  oorohral  atrophy.  It 
is  scon  in  its  most  marked  form  a:*sociatcd  with  congenital  umlforma- 
tion^  nf  the  liruin.  particularly  itiipt-rfivt  development  of  the  licuuf^pheres. 
(See  t^ig.  137.)  On  inclining  the  dura  tuater  a  few  ounces,  or  souictiuu's 
even  a  pint,  of  K?rum  may  *.»r5caf>e.  The  convolutions  are  ^somewhat  flrtt- 
tenetl,  and  may  Iki  greatly  atrophitMl.  Other  lesions  are  found  either  in 
the  brain  or  in  the  dura  mater.  Kxternal  hydrncephalus  nirtv  cause 
enlargement  of  the  head  and  separation  of  the  sutures,  and  in  fact  most 
of  the  symptoms  of  the  internal  variety;  hut  usually  it  is  not  severe 
enough  to  give  rise  to  any  decided  symptoms. 

CHROmC  INTERNAL  HTDROCEPHALUa 

This  is  the  important  variety,  iind  when  no  ipmlifying  term  is  men- 
tionin]  this  is  the  form  of  hydrocrpiialus  which  is  always  understood. 

Etiology. — This  occurs  both  as  a  primary  and  a  secondary  condition. 
When  secondary'  it  is  usually  associate*!  with  tumours  of  the  bas.e  of  the 
brain  or  with  chronic  basilar  meningitis,  either  simple  or  tuberculous.  It 
is  in  these  cases  a  mechanical  condition  caused  by  pressure  which  oblit- 
erates the  o]>enings  from  the  lateral  ventricles  into  the  fourth  ventricle, 
or  the  foramen  of  Magendie. 

The  causes  of  primary  hydrcKcphalus  are  as  yet  verA'  little  understood. 
In  a  large  proportion  of  the  cases  the  disease  is  congenital,  generally 
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beginning  in  the  latter  months  of  intra-uterine  life.  Some  of  these 
are  clearly  Bypbilitic  D^Astros*  haa  ooHected  nine  casce  and -added 
three  others,  in  which  hydrocephalus  was  associated  with  lesions  un- 
doubtedly syphilitic.  When  due  to  syphilis,  the  disease  may  at  the  eame 
time  be  congenital.  Kickels  and  hydrocephalus  are  occasionally  associ- 
ated, but  so  infrequently  as  to  make  a  definite  etiological  connection  be- 
tween them  very  doubtful.  The  rachitic  head  has  been  so  often  mistaken 
for  hydrocephalus  that  an  erroneous  notion  has  arisen  as  to  the  frequent 
association  of  these  two  diseases.  This  point  will  be  referred  to  more 
fully  under  diagnosis.  Chronic  hydrocephaliia  is  often  attributed  to 
tuberculusis,  but  here  again  the  connection  is  a  very  doubtful  one. 
Heredity  is  a  factor  of  some  importance;  numerous  instances  arc  on 
record  where  two  children  in  the  same  family  have  been  affected,  llydro- 
copiialiM  not  infrequently  develops  after  successful  operations  upon  spina 
bifida  or  cncephalocele. 

Lesiona — The  difTerence  between  the  primary  and  secondary  cases  ia 
chiefly  one  of  degree.  The  amount  of  fluid  in  secondar)*  cases  is  rarely 
moru  than  three  or  four  ounces.  In  ]>rimary  cases  it  is  usually  from  half 
a  pint  to  one  pint,  but  it  may  bo  very  great  In  one  of  my  own  caMS 
there  was  removed  from  the  head  of  a  child,  who  died  at  four  months,  ^re 
]»int8  of  fluid.  Larger  quantities  than  this  have  been  reported,  but  not  at 
so  early  an  ago.  In  composition  this  resembles  the  cerebro-spinal  fluid. 
An  culmination  in  one  of  my  cases  showed  it  to  be  a  clear,  translucent 
fluid,  slightly  alkaline  in  reaction,  specific  gravity  1005,  containing  sodium 
and  potassium  chlorides,  alkaline  phosphates,  and  a  trace  of  albumin.  In 
some  specimens  sugar  is  found.  In  cases  of  inflammatory  origin  the 
amount  of  albumin  is  generally  larger,  and  the  fluid  may  bo  slightly  tur- 
bid. The  effusion  may  become  purulent  from  accidental  infection  r»- 
Bulting  from  operation,  from  rupture,  or,  as  in  one  of  my  cases,  from  in- 
fection through  the  sac  of  a  sjaua  bifida  with  which  it  was  complicated, 
the  process  extending  to  the  brain  through  the  central  camJ  of  the  cord. 

The  changes  in  the  brain  result  from  the  gratlual  accumulation  of 
fluid  in  the  ventricles.  The  septum  lucidum  is  usually  broken  down, 
and  all  the  avenues  of  communication  between  the  ventricular  cavities 
are  greatly  enlarged.  The  continuous  distention  results  in  a  gradual 
thinning  of  the  brain  substance  which  forms  the  ventricular  walls;  often 
these  are  found  only  one  fourth  of  an  inch  in  thickness,  or  even  less 
than  this,  the  cortex  being  a  mere  shell  (Fig.  IMi).  In  one  of  my 
autopsies  the  ependyma  of  tho  ventricle  and  the  pia  mater  vrer«  in 
places  actually  in  contact,  all  of  the  brain  tissue  having  been  absorlxjd; 
the  brain  resembled  a  large  double  cyst.  In  a  case  of  Peterson's,  with 
the  exception  of  a  small   portion   of  one   temporo-sphenoidal   lobe,  all 


*  HeTue  MeiiBuellu  des  Midsdiea  do  rEii£iuio«.  U»  481,  543. 


) 


CHUONMC   INTKHNAL    KVDROCKPHAUra 


791 


of  both  homisphGres  had  disappeared,  the  cerebellum  and  basal  ganglia 
aloue  being  intact.  Tlio  brain  is  alwaj^a  anrnmic,  and  the  gw  and  white 
substance  may  be  indistinguishable.  The  changes  are  largely  mechanical, 
the  iiiitTOHcope  showing,  in  my  cjise  just  referred  to,  only  granular  matter 
and  round  nuclei  evidently  from  broken-down  nerve  cells.  In  less  severe 
cases  the  changes  may  be  slight.  It  is,  however,  always  surprising  to  see 
the  amount  of  compression  which  the  cortex  will  tolerate  without  inter- 
ference with  its  funotionfl,  provideil  the  pressure  cornea  gradunlly.  The 
epcndvma  mav  be  normal,  but  it  is  usually  somewhat  thickened  and  pale, 
sometimes  granular,  and  mav  be  infiltrated  with  new  cells.  When  infection 
takes  place  an  acute  epcndymitis  may  be  set  up.     Chronic  inflammation 

of  the  ependyma  is  thought 
to  be  the  esseutial  lesion  iu 
many  of  the  primary  cases, 
whether  of  simple  or  syphi- 
litic origin. 

The  bones  of  the  skull  are 
markedly  affected ;  the  su- 
tures at  the  vault  are  widely 
separated,  and  sometimes 
even  those  at  the  base.  After 
the  removal  of  the  Huid  the 
head  collapses,  giving  an  ap- 
pearance which  has  been  well 
likened  to  a  "bag  of  bones/* 
It  should  not  be  forgotten, 
however,  that  hydrocefilialua 
may  coexist  with  premature 
ossification,  iu  which  case  the 
head  may  be  small.  In  the 
cases  which  recover,  the  wide 
gaps  in  the  skull  may  be  closed  by  the  development  of  wormian  bones ;  but 
ossification  is  often  not  complete  until  the  fifth  or  sixth  yexir. 

The  most  frequent  lesion  associatetl  with  congenital  hydrocephalus  is 
spina  bifida,  in  wliich  cases  there  may  also  be  a  patency  of  the  central 
canal  of  the  spinal  cord  ;  more  rarely  meningocele  or  encephalocele  are  met 
with.  Sometimes  there  are  deformities  in  other  parts  of  the  body,  such  as 
club-foot  or  haro-lip. 

Symptomi. — Hydrocephalus  may  exist  with  a  small  head.  In  this 
conditiou  there  is  usually  premature  ossificmtinn  of  the  cranial  bonet. 
Four  such  cases  have  come  under  my  notice,  one  child  having  lived  to 
be  fourteen  months  old.  These  children  are  usually  idiotic,  and  die  at  an 
early  ago,  often  from  convulsions.  In  such  cases  other  malformations  of 
the  brain  are  frequently  associated. 


Flo.  ISrt.— W'rticnl  Ininwvont**  «»rtl'm  of  n  bniin  in  con- 
>funiul  liydroLVtphiilus  fVoni  a  cliild  who  divU  ut  tlie 
Btfti  of  thruu  wovks.  A,  dUtcndcd  laU'ml  ventricle; 
Bf  \\M  doaecnding  tiura. 
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Hjrdnxcfilialw,  with  the  excepboot  meatiomed,  u  ncogaifled  l*v  tiidj 
oae  of  the  bead.    In  order  to  estxnate  Ihe  Bmoaiit  of  eniar^ge- 
iDe&t.  it  miuit  be  remcDibered  tbat  at  birth  tbe  ctrcmnkreooe  of  tbo 
Borraal  bead  u  ilMnit  14  inches,  and  at  oae  jear  from  Id  to  19  inebc 
nc  dcigiw  of  cnki^gement  in  hTdrocqifaalns  vaj  be  tctt  ^reat.    In  oi 
of  mjr  ca^e«,  the  bt^  at  four  months  measorvd  34^  zncbes.    In  aooCber  at 
ten  and  a  half  months,  26)  incfaeft.     Sterner  has  reported  a  mnxrk- 
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ia  dw  fU  week*  bdbre  dcasli ;  tTa^HMH  ««•  Ijyaad  vf  «*ili 
dw  ■Ktopt  Ue  «nan  ««  cT  tbc  uuilw— 1  ■  ht  ><gil  fcy 
mioA  't»  wwwl  The  tinHH|ilmi»  «««*  rwiSmm/^ty  ;  Im 
cavity  AontiiiiMi  aboA  ooe  Bcttt  of  tIaU. 


I  fcj.4fyn»hrtia>_ 


able  ca9«  in  vbicb  the  bead  at  eight  months  measar«d  32]  inchis. 
When  tbe  eDlaxgemoit  of  the  bead  is  not  great  the  diagnosis  is  not  so 
easf.  Hrdroeephfilic  oilargement  is  eonunanly  sTrnmetrieal  aoii  in  all 
directions.  The  head  is  sometimes  globol&r  in  outline  and  sometimes 
pjramidal  (Fig.  138).  Tbe  forehead  is  exc«edinglT  high  and  project- 
ing, and  there  is  a  prominence  of  the  frontal  emineiires  seen  in  no  other 
form  of  enlargement,  Tbe  sutures  mar  be  separated  from  h&lf  an  inch 
to  two  or  three  inches;  the  fontanel  is  rery  large,  tense,  and  bulging; 
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the  veins  of  the  scalp  ure  enlarge<l  and  prominent.  In  mnrkeJ  casea 
fliictuatian  may  be  readily  obtained,  and  the  head  may  even  be  distinctly 
trsnaliicont. 

In  the  acquired  form  all  these  symptoms  are  less  marked,  and  if  ossi- 
fication of  the  skull  has  taken  place  it  is  often  impossible  to  discover 
any  increase  in  size.  The  rate  of  tp-owth  of  the  head  varies  much  in  dif- 
ferent cases,  and  it  is  the  surest  measure  of  the  progress  of  the  case.  The 
increase  in  circumference  is  usually  from  one  to  three  inches  a  month. 

The  primary  cases  are  for  the  most  part  of  congenital  origin,  and  the 
child  may  die  in  utero.    At  other  times  the  process  may  have  advanced  so 


Flu.  ia». — Chninio  h>.Iri>iviilmhw  of  avcratfo  wvcrity ;  hci. 

actcriotic  oxprcMiioii  uf  Uie  i-y<i-. 


.lm[H-';  dhowlng  diM- 


far  before  birth  that  ])uncture  of  the  head  is  necessary  Ijcforo  delivery  ia 
possible.  In  perhaps  the  majority  of  cases  no  symptoms  are  observed  at 
birth,  or  the  head  is  only  slightly  larger  than  normal.  Usually  nothing 
is  noticed  until  the  child  is  two  or  three  months  old,  when  it  is  discov- 
ered that  the  head  is  increasing  in  size  at  an  abnormal  rate.  If  the 
progress  is  rapid,  other  symptoms  are  soon  evident :  the  infant  can  not 
hold  up  its  head  ;  it  is  lethargic,  and  all  its  perceptions  are  dulled,  sight 
and  hearing  included  ;  there  may  be  a  general  flaccid  condition  of  all  the 
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musclGS  of  the  extremities  due  to  a  slight  general  paresis,  but  moro  oft<*n 
there  is  rigidity,  which  is  usually  most  marked  in  the  legs,  bnt  sometimca 
in  the  arms;  the  hands  are  often  clenched,  with  the  thumbs  adducted; 
the  reflexes  are  exaggerated  ;  the  pupils  are  generally  coulrarted  and 
equal,  though  they  may  be  dilated ;  nystagmus  and  convergent  strabismus 
are  often  present.  Convulsions  may  occur  from  time  to  time,  or  mav  be 
deferred  until  near  the  close  of  the  disease.  As  the  head  enlarges  the 
body  usually  wastes,  and  the  disproportion  between  the  two  may  aeem 
greater  than  it  really  is. 

Such  congenital  cases  rarely  see  the  end  of  the  first  year,  and  are  often 
fatal  during  the  tirst  six  months.  The  causes  of  death  arc  marasmus,  con- 
vuUiona,  and  intercurrent  disease,  rarely  rupture  of  the  head. 

In  the  cases  which  develop  more  slowly,  the  symptoms  are  qnite  differ- 
ent. The  head  may  not  attain  at  eighteen  months  the  size  renohed  in  the 
other  cases  at  the  third  or  fourth  month.  The  surprising  thing  about  many 
of  these  cases  is  that  the  distinctly  cerebral  symptoms  are  so  few.  Where 
the  pressure  develo|>s  gradually,  the  brain  seems  able  to  tolerate  an  almost 
indefinite  amount  of  it.  The  moro  readily  the  bones  of  the  skull  yield  to 
pressure  the  fewer  are  the  nervous  symptoms;  hence,  other  things  being 
equal,  they  are  less  marked  where  the  disease  begins  before  the  sutures 
are  firmly  ossified  than  in  the  later  cases.  A  comparatively  small  amount 
of  effusion  may  cause  very  marked  symptoms  in  a  child  two  or  three  years 
old,  while  a  much  larger  amount  in  an  infuulof  a  year,  may  produce  much 
less  disturbance.  It  is  for  this  reason  that  secondary  hydrocephalus 
causes  such  striking  sj^mptoma,  although  the  accumulation  of  flaid  is 
small. 

Whether  the  progress  of  these  cases  is  slow  or  rapid,  the  development  of 
the  children  is  greatly  retarded.  Many  arc  not  able  to  support  the  head 
until  two  or  three  years  old ;  frequently  they  do  not  walk  until  five  or  six 
years  old.  The  special  senses  arc  generally  not  noticeably  affected,  bat  in- 
telligence in  most  cases  is  interfered  with, — in  some  only  slightly,  in  others 
very  markedly,  while  some  are  idiotic.  Contrnctions  of  the  extreinitic« 
are  occasionally  seen,  but  usually  more  of  the  hands  than  the  legs.  Sen- 
sation is  not  often  affected.  The  course  is  a  very  chronic  one.  From 
time  to  time  there  are  exacerbations  of  the  symptoms,  and  even  irit^^r- 
current  meningitis  may  bo  excited. 

Prognosis. — Most  of  the  congenital  cases  are  fiitjil  licfnrc  the  end  of 
the  lirst  year.  It  ii^  very  rare  that  a  hydriK-ephalic  child  reaches  lh>^  ago  of 
seven  years.  The  pr*H'CAs  nuiy  go  on  up  to  a  curtain  age  and  then  cease 
fipontanef)Usly,  and  the  child  may  go  through  life  with  a  head  very  much 
larger  thiin  normal  and  usually  with  a  mental  condition  somewhat  im- 
paired. Retrogrc^s^ion  of  the  symptoms  is,  h«)wcver.  never  to  lit*  loi»ke<l  for. 
Diagnosis. — The  most  important  symptom  is  the  enlargement  of  the 
head,  and  tlii.s  can  only  be  arrived  at  hy  careful  measurement  and  com- 
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parLson  with  the  nonnal  size.  The  rapidity  of  growth  Ia  <]uitc  as  impor- 
tant I(jr  (liuf^niisis  as  ilu*  fact  of  enlargement.  If  the'  head  grow8  more 
than  an  inch  a  inontli  there  can  be  little  doubt.  The  enlargement  most 
frequently  confouiuled  with  hydrocoplialus  is  that  which  occurs  in  rickets, 
hi  tlie  lidter  disetu^t'  it  in  nhririHt  itivari;il)ty  irregular;  there  are  promi- 
nences over  the  two  frontal  eminences  and  over  the  parietal  bone*,  often 
with  furrows  between  Ihein  ;  the  size  of  the  ht^ad  is  chiefly  due  to  thicken- 
ing of  the  Ijoiu's  of  the  skull;  the  marked  prnniinence  of  the  forehead  is 
not  seen,  and  the  increase  in  the  bi-parieta!  diameter  is  not  present;  fur- 
thermore, tliurc  are  other  ^igni^  of  rickets. 

Treatment. —  If  there  is  any  suspicion  of  syphilis,  mercurial  inunc- 
tions should  W  employed,  and  potassium  iodide  given  internally  in  full 
doses.  Of  all  the  operative  measures  that  have  been  proposed  for  this 
eonditioD,  and  their  name  is  legion,  the  only  one  at  the  present  time 
which  3eem?5  to  hold  out  any  reasonable  prospect  of  jiermanent  improve- 
ment is  auto-druinuge.  This  consists  in  establishing  a  communication 
between  one  of  the  lateral  ventricles  and  the  sub-arachnoid  space.  By 
this  means  the  fluid  is  conducted  to  a  place  from  which  it  can  lie  ab- 
sorbed. A  considerable  numlwr  of  cases  have  now  be<?n  treatetl  in  this 
way.  The  dangers  of  the  operation  are  very  great;  fully  half  the  pa- 
tients having  died  as  the  direct  result  of  it.  Of  those  who  have  survived, 
a  number  have  shown  improvement  and  a  few  very  striking  improve- 
ment, but  no  complete  cures  have  been  reported.* 

INFANTILE  CEKEBRAL  PARALYSIS, 
Synonyms:  Spastic  diplegia,  paraplpgifi.  or  hrmiplogia. 

Under  the  term  cerebral  paralysis  arc  included  several  groups  of  cases 
with  causes  quite  dissimilar,  but  having  certain  definite  clinical  features 
in  common.  \V!iile  the  symptoinatologA-  is  quite  clear,  there  are  many 
questions  relating  to  the  patliology  that  are  not  yet  fully  settlei],  although 
much  has  been  addeil  to  our  knowledge  within  the  last  few  years.  Paraly- 
sis depending  iijmui  i-erebrai  tumour,  abscess,  or  hydrocephalus  is  not  in- 
cluded in  this  chapter. 

The  cases  of  cen?l)rai  paralysis  may  be  divided  into  three  groups, 
according  as  the  paralysis  depends  upon  conditions  existing  prior  to 
birth,  upon  those  connected  with  birth,  or  uptm  those  of  subsequent 
development. 

I.  Paralysis  of  Intra-TJterine  Origin. — This  is  the  least  frequent  con- 
dition. In  such  cases  there  is  some  congenital  defect  in  the  brain,  due 
sometimes  to  arrest  of  development,  at  others  to  such  intra-uterine  lesions 
as  ha?morrhage  or  thn)mbosis.  There  may  l>e  porenccphalus,  or  cysts  ex- 
tending deeply  into  Ihe  substance  of  the  brain,  sometimes  communicating 

*  For  a  discussion  of  tho  surgical  aspects  and  literature,  see  A.  S.  Ta^rlor,  American 
Journal  of  Me<)ioal  Sciences,  August,  1004, 
53 
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with  the  ventricles.  The  origin  of  this  condition  is  for  the  most  part  ui 
known.  In  rare  cases  the  paraly^in  is  due  to  cortical  agenesis,*  a  condition 
ill  which  the  brain  mav  !H)om  normal  to  the  naked  cye»  but  the  microscx>po 
sl»ows  a  complete  arrest  in  Ihe  development  of  the  cells  of  the  ctjrt4>x,  n»xx- 
all}'  affecting  hotli  hetnisphcrc!*.  In  still  other  cascH  there  are  found  gross 
defects  in  development  in  the  motor  cenlre.s  of  the  cortex.  Such  a  lesion 
is  shown  in  Fig.  149,  page  S0(».  Ca-ses  in  which  there  is  conelosivc  evi- 
dence of  intra-uterine  haemorrhage  are  very  rare. 

Sijmploins. — In  most  of  the  paralyses  due  io  intra-uterine  lesions,  loss 
of  power  in  only  one  of  the  symptoms,  and  usually  not  the  most  promi- 
nent. It  is  rare  that  there  ia  not  some  mental  impairment,  and  nsually 
idi<M'y  is  present.  Tlic  tyiH'  of  pnralysis  is  nearly  always  diplegic  or  para- 
plegic. ^Vhc^e  this  is  due  to  arrested  cortical  development,  a  generaJ  flac- 
ciflity  of  the  muscles  may  he  seen  instead  of  the  rigidity  so  characturisUc 
of  llir  otluT  fftrrns  of  ot^rebnil  paralysis. 

11,  Birth-Paralysis. — (Vrobral  birth-paralysis  Is  due  in  nearly  all 
cases  to  meningeal  haemorrhage.  The  primary  lesions  and  the  earij 
symptoms  have  already  been  dcscrilw'd  in  connection  with  the  Pisea^^es  of 
the  Newly  Born.  The  secondary  hwions  prc-sont  considerable  variety. 
Tliere  may  Ix*  found  (1)  meningo-enccphalitis,  (2)  atrophy  and  sclero- 
sis of  the  t^»rtex,  (3)  cysts  npon  the  surface,  (4)  secondary  degenerations 
in  the  spinal  cord. 

1.  Meningo-encephalitis. — This  lesion  is  often  quite  diffuse.  There 
is  thickcuing  of  the  pia  mater,  and  it  is  usually  adherent  to  the  brain 
substance.  The  cortex  is  involved  to  a  variable  degree,  dc{>euding  some- 
what  upon  the  time  which  elapses  l)etween  the  initial  lesion  and  the  au- 
topsy. The  following  were  the  microscopical  changes  found  by  Sachs  f  in 
tlio  brain  of  a  child  in  my  wards  at  the  Babies'  Hospital,  who  died  at  the 
age  of  one  year  of  measles:  The  lesions  were  found  every wliere  in  the 
cortex.  The  pia  was  universally  adherent,  and  showed  general  cellular 
infiltration;  its  blood-vc^ssels  showed  marked  cellular  proliferation^  and 
the  veins  in  the  sub-pial  space  were  dilated  and  tilknl  with  blood.  In  the 
pia  dipping  in  between  the  convolutions  similar  changes  were  presonL  In 
the  cortex  few  if  any  normal  pyramidal  cells  were  found,  but  in  the  outer 
layers  were  an  enormous  number  of  small  glia  cells.  Many  of  the 
blood-vessels  showed  a  cell-proliferation  of  their  walls.    There  was  also 


*  For  fuller  despriptioii,  sw  Sac-h!?'!?  Nervous  Diseases  of  Children,  1895,  p.  601, 
f  The  clinical  features  of  thU  wise  jire  quil©  us  interesting  as  the  pathological  find- 
ings. The  child  was  a  first-ljoni,  deliverud  after  a  dry  labour  of  fnrty-oight  bouTv. 
It  was  asphyxiated,  and  from  the  firtit  days  of  il8  life  it  ha<l  attacks  of  oonrtilsioiu, 
Qsiially  repeated  many  times  a  day.  During  one  of  tbcife  convulsions  the  phot^igTaph 
from  which  Pig.  140  was  made,  was  taken  by  Dr.  Peterson.  The  child  had  Ibe  sratp- 
toms  of  lypienl  spaslio  paraplt'f*iH — the  arms  being,  however,  slightly  iurolved — ret«nla4 
mental  development,  and  convergent  strabismus. 
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a  di^iiuratinn  in  tlu*  iiyrami<kl  imcts  of  the  anterior  coiuninn  of  Hic 
cord. 

2.  Atropiiy  and  sulerosifi. — These  changes  vary  much  in  extent  and 
degree.  Tht-re  may  be  only  a  circumscribed  area  in  wliich  the  convolu- 
tions are  small,  firmer  than  usual,  and  coverc*d  with  an  adherent  pia,  or 
there  may  be  an  atrophy  .«o  extensive  as  to  involve  a  large  part  of  one 
hemisphere  (Fig.  13!»).  or  sometimes  of  both  hctnii^phcres.  TTsualiy  the 
lesion  i«  soatewhat  diffuse  over  the  convexity  of  both  sides,  and  much 
more  fixnjuently  of  the  anterior  tiian  of  the  posterior  half  of  the  brain. 


m^ 


Kio.  139, — ExtotiKiVB  ttrop})j  anU  eekTu^Ui  of  the  tighi  hrmuiphDre,  ftroro  an  mfiuit  seven  nnd  a 
bait  inoncha  old;  {ipihiihly  tiit  rwult  uf  a  moningoal  lia'iiiorrhnjcu  at  b'lnli  (lateral  viow). 

//»>/"ry.  — Twx'Ivo  Iiniin*  ik(U:r  hirtli  vmin  hvIzoJ  with  peTHTal  convtilttlonii,  which  "'ominuod 
for  t.'irtT  (layn.  No  niher  ^yinp^jrim  nQtioo'l  till  "iic  month  licfon-  doath,  wlicn  »ollkn^•h^  of  left 
arm  *•»  obBcrveJ.    Never  held  liond  erect    Wai.  pluinp  iind  well  nourished;  dunl  fnmi  nrj-sipelai*. 

AutapKff, — PU  not  adht-'ivnt;  a  largo  twrt  ooeupitHl  thc»  rugion  of  the  ocfiipitwl  and  jioMtitrior 
part  ofUio  par'iKta)  lot)t>»,  ftlinwini^  in  ita  nrmr  diH<v>Iourati()n  and  pi^nentatinn,  rviilenily  from 
an  old  hnuurrhu^o.     Ki^ht  optic  nerve,  tracts  and  crtu  niuoii  tuiialler  tiian  the  k<tV 


Where  a  depression  of  the  brain  exists  the  apace  is  filled  with  cerebro- 
spinal fiuid,  and  in  many  catses  there  is  a  deformity  of  the  HkuU. 

3.  Cyats  upon  the  surface  may  occur  alone  or  in  connection  with  the 
lesiona  just  mentioned.  These  are  usually  small,  about  the  nize  of  a  wal- 
nut, but  they  may  cover  a  large  part  of  a  hemisphere.  Such  large  cysts 
are  sometimes  classed  as  cases  of  external  hydrocephalus. 

4.  Secondary  degenerations  of  the  internal  capsule  and  the  lateral  col- 
umns of  the  cord  arc  found  in  most  of  the  cases  associated  with  extensive 
atrophy  and  sclerosis,  and  in  many  of  those  in  which  only  meningo- 
encephalitis is  present. 

Sympio7ns.—The  type  of  paralysis  will  of  course  depend  upon  the 
extent  and  position  of  the  original  lesion.  A  diffuse  lesion  is  followed  by 
diplegia  ;  one  not  quite  so  extensive  by  paraplegia;  one  affecting  one  side 
only  by  hemiplegia,  or  even  monoplegia,  though  this  is  very  rare.    The 


r»ri4rivr  :r»ii.**r::»-7  .f  "iie  •i:^r:r'*ar  f-r-r^is  "V"!!  txtt  Aienc^L^  i*>  tfae  ^? 
P't^ZLi.  4rri  TT-airr-Tv:'  vf  iaeniipuftzia-     Tbes*t  •!;*%&  w-ept  -irsvik  from 

pi-j-jr'i  :n-:r«4:  "->"  t;^ir  :•:•  ooc,  Mj  >*L.r:f  i*  '*=*-  tbe  zr«ea£  attjoritr  of 
rhtr  »>  c-^^riiiTAl  :-x-«=r.  >?  '±>:*!e  'ir^r  :>  *iaK:i>rr^aj^  v^cdrrin^  as  birth,  arv 
.i:t>_':i.-  -r  zat^zI-t-zji^*.  i^l  tlit:  t-ttj  ziatj  --f  :JJc=.  ^aani3a&  4111-11^  ifae 
tT'Z  :t>  jrur*,  AZii  r^r-^rr  c-ti-^re  ^=jifr  tr^  ooiemriTii  of  tae  Denrologi^t; 

lyc^rs  •'•:  o»rr»ri-r4l  ■: :r:L-:*il*7.  **  :r>r  -i^t*?*  -T-f  brCLir-I^e^i*  do  not  diflicr  from 

In  :j>r  :^->-:  rirvrr^e-  -risi*  tli:  -:;rr:Tr:  :i>:  ■^jmpE'Miis  of  the  eariv 
<iav>  .-:  l:5r  "i>rrt  rvniiii-*  3*>rTLT  r;^!  :i:_t  ->f  r'-jr  fitrercitie?,  dueflj  of  the 

'■.*r^^.  wii.jb.  Lr  conicao:  or  inrtrz-i::^^.:.  =linii  or  weil  markaiL     Thtriv 


i'lo.  ;v 


in  oftf-n  -pa-m  of  tho  mujclf-^  r>f  the  neck  and  tnink.  giving  rise  to  opis- 
thotonus. In  many  cassis  there  are  frequent  attacks  of  conniUions  (Fig. 
1 10).  The  general  physical  development  of  the  child  is  often  interfered 
with,  so  that  he  remains  small  and  delicate,  and  perhaps  dies  of  some 
afriife  disease  in  early  infancy,  never  having  been  able  to  sit  erect,  or  even 

*  Joarnal  of  Xervous  and  Mental  Disease,  May,  18W. 
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support  his  lieuti.  In  ntlu*r  caises  the  ^cnt-rnl  initrilinn  is  not  affected, 
and  life  may  bo  prolonged  indelinitL'iy,  but  usually  with  some  degree  of 
mental  irnpuirment.  Thia  U  seen  in  all  degrees;  it  may  be*  so  slight  as 
not  to  be  noticwl  until  the  child  is  two  or  three  years  old,  or  the  child 
may  be  idiotic.  Often  these  ehddren  are  not  able  to  stand  until  they 
are  over  three  years  old,  and  do  not  walk  alone  until  they  are  four  or 
five  years  old,  and  then  with  a  peeuliar  crofiK-le>;^e<l  j^ait,  owiuj;  to  spasm 
of  the  adductors  of  the  thighs.  Thid  may  l>e  so  great  as  tf>  entirely  pre- 
vent walking,  and  while  sitting  or  lying  the  thighs  may  cross  each  other. 
These  form  the  typical  ea^es  of  spastic  paraplegia  (Fig.  141).  All  the 
reflexes  are  greatly  exaggerated.  The  arms  are  much  le^s  atfected  than 
the  legs  and  in  about  half  the  nxuiil>er  they  are  not  involved  at  all. 

in  the  mild  cases  the  early  symptoms  may  be  overlo{)ked,  and  noth- 
ing excite  siispiciim  until  the  infant  is  six  or  eight  months  old.  There 
is  then  discovered  unmistakable  muscular  weakness;  the  child  does  not 
Bit  up,  or  even  hold  up  the  hejul  when  tlie  trunk  is  sup|K>rted.  Often 
there  is  ol>serve<i  W^fnre  this  time  a  tendency  to  stiffen  the  bitdy  and  to 
throw  Iho  heml  ba*  kward,  owing  t(t  Kpasin  of  the  cervical  or  sjiinal  mu.s- 
cles.  The  muscular  weakness  is  often  mistaken  for  rickets,  or  regardwl 
simply  aft  hackwnrdtiess.  A  closer  e.xauiinatinn  usually  discloses  the  prea- 
encre  of  some  ri;;idily  of  the  extremities,  particularly  of  the  U^gs,  and 
exaggeration  of  the  knee-jerks.  As  tiie  child  grows  ohier  other  symptoms 
of  imperfect  development  lx?conie  raore  and  more  evident. 

Tiiere  arc  chan;i:es  in  the  sha|)e  of  the  skull,  this  Inung  usually  smaller 
than  nnriiuil  in  all  its  dianietiTs,  or  there  may  be  asymmetry.  There  is  an 
arrest  of  development  in  the  paralyzed  limbs.  These  are  both  smaller 
and  shorter  Ihun  naruial.  In  many  eases  abnormal  movements  are  seen, 
which  may  be  of  an  irn^gnlar  choreic  type,  or  they  may  l>e  alhctoid.  Kpi- 
lepsy  develops  in  from  33  to  50  per  cent  of  all  thcj»e  patients. 

TIL  Acute  Acquired  Paralysis. — This  is  usually  of  the  hemiplegic 
type,  alihnugh  diplegia  and  paraph'gia  may  in  rare  instances  lie  met  with. 
This  group  includes  cases  developing  at  any  lime  after  birth,  but  the 
great  majority  of  those  seen  in  childhotxl  begin  before  the  fifth  year. 

I'jliuloffy. — The  etiology  is  often  obscure.  The  paralysis  s(mietimea 
follows  traumatism.  It  is  occasionally  seen  in  the  course  of  scarlet  fever, 
measles,  diphtheria,  variola,  and  pneumonia.  Much  more  fre*|uently 
than  with  any  of  these  diseases  it  occurs  during  pertussis,  being  usually 
tlie  outcome  of  a  severe  paroxysm.  The  fnt^uency  with  which  these 
cases  are  ushered  in  with  convulsions  has  led  many  to  assign  this  a*  the 
cause  of  the  paralysis.  It  is  possible  that  the  convulsions  arc  sometimes 
the  result  and  sometimes  the  cause  of  the  lesion. 

Lesiomt. — The  lesions  of  acute  cerebral  palsy  may  be  grouped  xinder 
three  heads:  (1)  those  of  the  blooil-vessels;  (2)  those  of  the  membranes; 
(3)  those  of  the  brain  substance. 
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1.  Leuoos  of  tbe  blood-reMeU, — Thert*  mav  i«e  haemorrfaAge, 
Miiin,  or  tfaroniboHK    HsiDorrfaage  i»  bv  far  t]>e  nios^t  unportAnL    It  U 
Ufittiillr  maiin^eal,  nrely  cerebral.    It  occurs  more  frvqaenlir  at  the  coa- 

vexity  llian  at  the  b««?,  and  is  often  dif* 

fu^e.  ^lening^  hsntorrhage  may  ranili 
from  pflchymeningitis.  It  may  bv  doe 
tu  traumatUmr  vhere  it  U  aI«o  from  the 
fliira  mntrr:  or  from  the  acute  hyper- 
jpmia  acc-ornfmnyiDg  parox^-sm*  of  por- 
tutMiiH,  wlu'n*  it  niuv  he  from  X\»*  rlura 
or  tho  pia;  or  it  may  be  secondary  to 
tlirnml>fwi)i  of  tho  siiprrior  Inn^itudinsl 
sinus.  The  association  of  bai^morrhage 
with  ftinuA-thrnml)o«iig  ift  not  rory  in- 
fn^liicn*.  It  wa^i  fouml  in  one  of  my 
nutopsitw  n|»on  a  patitmt  who  dinj  of 
piHMimonin.  (Vn'hrul  hirmorrha^  in  ex* 
tn'rn<*ly  rnro,  h\ii  it  *v<'Urs  o\<*n  in  in- 
fmit^;  I  ftuci'  WW  it  in  om*  only  Ivno 
ninnthft  old. 

EMi}>oIis7n  is  rarely  found  uhIpsm  a.-^>- 
cintod  with  acute  rht-umatic  c*nd<H^ar- 
ilitin,  mid  then  UHuallv  in  cliildR*n  who 
are  ov(.'r  K**vt*n  vi-nrs  cdd.  As  in  adialtii. 
tlic  usmil  H'lit  of  llie  omUolus  ist  a  branch 
of  Uk»  luiddli.*  ci'n.'bral  artery.  It  may 
Itc  Binglo  or  multiple.  ThromhofiiH  hibt 
l>o<?n  met  with  in  a  nualt  nunUM*r  of 
caso$.  Imt  it  is  extreinely  rare. 
K.«.  ui.-^i.u,u.  pur.,.ic-»ru.  2-  ^^'^'^''^  «f  ^^'"^  membranes,— Thcae 

i'hiid  tw..  .n.i  on.  Uif  vr«m  .,w,    ^re  fTinH-rally  the  result  of  an  old  i-crebro- 
N..W  V.»rk  KmuikIIIiv  ii.w.i.iini.urmMo    mpinni   Hieninijitis;  eonietiines  lh<^v  niav 

Ui  walk  itr  cvi'ii  to  itwinl  wltiHuit  uAfUl-  ii-  •-  i       ii'i 

■ncL«.  Thn  iiiiMiiini  i.M»iti.iii  of  Mm  iH.'.  of  syphilitic  origin.  In  Nith,  how- 
limb*,  wlneh  ii*  i\w  i»  ulrotitf  inUluci«»r  ^  *  nrort»»w  ik  rnrplv  oonHnMl  tn  th* 
RlAOfiiii,  U  nhown  In  tin-  y\ci\in.               ^^^^y  "'*^  procesfl  i»  rareiy  connnou  lo  irve 

menibraneti;  it  in  a  monin^'OH^ncophaliliR. 
3.  Ix!Mion0  of  tho  brain  HtiUstaiuv. — Alrophy  and  sileroHiK  are  ter- 
minal conditionti  found  in  a  large  uumlM'r  of  the  aulopnii^s  made  upon 
enj*4»)*  where  the  paralysis  haa  been  of  lon^  standing.  They  vary  in  se- 
verity and  extent,  and  are  fnllown<l  by  set*ondary  degeneration  m  the 
eoni,  a»  in  caj*e»  of  birth  paralysis.  There  may  be  tho  same  develop- 
ment nf  evHtH  of  the  pia  mater,  nr  an  aeenimilation  of  fluid  in  the  arach- 
noid eavity,  thew>  talcing  the  plaee  of  the  atrophit**!  eonvolutious.  What 
th<»  prinu\ry  ksion  in  in  tluvie  cam?s  i*  still  a  matter  of  dettate.  A  certain 
number  of  Uiem  are  due  to  acute  polieneephaliti^,  analogous  to  acute 
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poliomyelitis.  In  othor  cat;os  a  chronic  diffuse  encophaliti.<  with  atrophy 
is  fduiiil  ill  autopfjy,  closely  reseniiiling  the  conditiorih  \Yhidt  follow  a 
meningeal  haemorrhage  occurring  at  birth,  yet  the  L-hildren  wure  normal 
up  to  tha  second  or  third  year  and  there  was  no  acute  onset. 

Acute  puniiysis  soiiietimcii  ix-cury.  for  which  u*}  explanation  can  bo 
found  at  autopsy.  An  infant  with  pneumonia  was  admitted  to  the  Bal>iea' 
Hospital,  who  had  developeil,  a  ftfw  days  before,  typical  right  hemiplegia. 
It  came  on  suddc^dy,  with  eonvidsiniis,  and  involve<l  tlie  face,  arm,  and 
leg.  The  arm  and  leg  appeared  to  be  completely  paralyzed,  but  in  the 
face  the  puralysis  was  incouiplele.  The  puraly^is  had  begun  to  improve 
somewhat  at  the  time  of  the  eliild'.s  death,  whieh  occurred  a  little  over  a 
week  after  its  onset.  At  the  autopsy  no  gros?!  lesion  could  he  discov- 
ered. A  i'areful  microsi!opical  examination  was  made  by  two  excellent 
pathologisti*,  Drs.  C.  A.  Hcrtor  and  J.  8.  Thacher.  who  could  find  no 
explanation  of  the  jtaralysin.  Nothing  abnormal  was  found  except  '*  a 
slight  increase  of  suiuU  s|ilieroidal  ci*lls  alH)ul  s*>nie  of  the  meningeal  and 
cortical  vessels  of  the  motor  area.  The  frontal  and  <K»lpital  IoIkss  were 
normal." 

^tjmptoms.^WhUti  diplegia  and  paraplegia  are  occasionally  seen,  tlic 
groat  majority  of  eases  of  acf|uired  cerebral  palsy  arc  of  the  hemiplegic 
variety.  When  diplegia  and  parajtlegia  occur,  it  is  usually  in  early  in- 
fancy, and  their  symptoms  and  course  differ  in  no  wise  from  the  birth 
palsies.  We  may  therefore  reganl  hemiplegia  as  the  chief  manifestation 
of  acquirwl  cerebral  palsy. 

The  onset  of  the  paralysis  is  almost  invariably  sudden,  with  eonvul- 
aions,  which  are  usually  repeated,  and  in  S4?vere  cases  followed  l>y  loss  of 
consciousness.  In  the  secondary  cases  these  are  generally  the  only  symp- 
toms. In  one  of  my  cases  the  patient  went  to  bed  apparently  well,  and 
awoke  iu  the  tiinrning  with  hemiplegia.  Such  an  onset,  however,  is  very 
exceptional.  When  the  paralysis  is  apparently  primary,  fever  is  usually 
present,  an<t  in  ad<IUiou  to  the  convulsions  there  may  he  vomiting,  de- 
lirium, and  other  symptoms,  strongly  suggestive  of  an  acute?  intlammalory 
process  in  the  brain,  which  continue  for  a  variable  time,  usually  from  one 
to  three  days,  before  paralysis  \&  seen.  The  temperature  in  most  i^suaes  in 
from  ItKr  to  \(\li°  F.,  and  the  rise  of  temperatnre  sometimes  follows.some- 
tinics  preei.'dt's,  the  convulsions.  After  the  child  recovers  consciousne>*8, 
and  .sometimes  before  this,  the  paralysis  is  discm'ered.  If  there  is  a  very 
extensive  lesion  there  may  l)c  diplegia,  deep  coma,  and  death,  but  this  ia 
very  infrei|uent.  Usually  the  lesion  is  more  limited,  and  the  smptoms 
are  thosi?  of  typiail  hernifdegia.  When  the  face  is  involvetl,  it  soon  recov- 
ers, and  often  it  escapes  altogether.  The  paralysis  of  the  arm  and  leg  is  at 
first  complete,  but  may  improve  very  rapidly  in  the  course  of  a  few  days. 
Disturbances  of  sensation  are  usually  of  a  transient  character.  After  a 
variable  [jeriod,  from  one  to  several  weeks,  the  patient  begins  to  use  the 
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parniyzcd  extremities,  first  the  leg,  afterward  the  ami,  as  in  adult  hemi- 
plegia. The  convulsions  may  l>e  repeated  for  the  first  day  or  two,  but 
prolonged  or  continuous  eonvidaions  are  rare.  With  lesionu  of  the  left 
side  of  the  hrain.  spK^ech  may  he  affected,  and  not  infrequently  in  young 
children  wlien  the  lesion  is  upon  the  right  side.     The  reflexes  are  in- 

creaftotl  upon  the  affected  side,  and  a  flight 
ankle-rlonns  may  be  pre^^ent. 

In  the  course  of  a  few  weeks  the  child 
may  Ije  able  to  walk.  dra^gin<j  the  attectwl 
leg;  the  recover)'  in  the  leg  is  Rometimc:^ 
complete,  but  in  most  case«  a  slight  halt 
in  the  gait  remains.  The  arm  U8ually  re- 
covers more  slowly  than  the  leg,  and  con- 
tractures are  likely  to  develop  after  a 
variable  time,  generally  two  or  three  years. 
Ill  Fig.  142  is  shown  a  frequent  deformity 
of  the  upper  extremity,  Contjaclures  of 
the  leg  lead  (o  various  forms  of  talipott^ 
gfiirnilly  cquinus.  from  shortening  of  ihc 
tendo-Achillis.  Sometimes  the  arm  or  the 
leg  recovers  so  perfectly  Ihat  the  case  may 
be  regarded  as  one  of  monoplegia.  In  old 
cases  the  paralyzed  limbs  are  atrophied; 
there  is  more  or  less  rigidity,  and  the  spas- 
tic condition  may  be  quite  marked.  I  have 
seen  this  limited  to  a  single  group  of  ma»- 
cles  in  the  leg.  Aphasia  is  common  in 
right  hemiplegias,  and  it  is  not  very  rare 
in  those  of  the  left  side,  l>ecauj?e  infants 
appear  to  use  lK)th  sides  of  the  brain  with 
nearly  equal  facility. 

The  mental  condition  of  thest?  children 
is  often  normal,  in  striking  contrast  with 
the  cases  of  congenital  diplc^a.  The 
earlier  the  paralysis  occurs  the  more  likely 
are  mental  symptoms  to  be  present,  since  we  have  here  not  only  the  dirw-r 
etfect  of  the  lesion,  but  an  arrested  develnpnu'ut  of  some  part  of  ih© 
brain.  Epilepsy  is  not  an  uncommon  sequel ;  it  nmy  Ik?  of  the  Jacksonian 
ty]M?,  or  there  may  be  attacks  of  general  convulsions.  In  other  easee 
there  are  jwst-hemiplegic  movements  of  a  choreic  or  athetoid  character^ 
or  irregular  incfx>nl!nate  movements. 

Progpiosis  of  Infantile  Cerebral  Paralysis. — In  diplegia  and  para- 
plegia the  outlook  in  always  unfavourable,  A  very  large  number  of  then 
cases  which  arc  due  either  to  intra-uterine  or  birth  lesions,  never  reach 


Flo.  USt— Deforaiit.v  oflort  hand  the 
roflult  of  ooiitrhctunii  lollowing 
ai)  HttMctc  of  li*>iiii)>lv|{iu  lour 
yuni  iMifon;  cliild  wvun  yuan 
old. 
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the  third  year*  but  die  in  infancy  from  marasmus  or  acute  intercurrent 
disease.  Thoso  who  survives  usually  show  serious  ineutiiJ  defwt:-,  and 
many  are  practically  helpless  on  accoimt  of  the  ejttreine  spastic  condition 
of  (he  musicles  of  the  extreaiities. 

In  hemiplegtu  the  prognosis  is  much  more  favourable.  In  most  of 
these  cases  the  paralysis  is  of  the  acute  acquired  variety,  and  the  later  the 
period  of  ousel,  the  less  likely  is  the  brain  to  Iw  seriously  dainagwl.  In 
some  of  thi'se  patients  complete  recovery  takos  place;  in  others  the  residual 
paralysis  is  so  slight  as  to  be  easily  overlooked  except  on  careful  exauiina- 
ti<)n,  the  occurrence  of  e[iilupt^y  being  perhaps  the  first  thing  whieli  leads 
one  to  suspect  that  a  previous  paralysis  has  existed.  The  great  majority  of 
chibJren  who  have  suffered  from  infantile  cerebral  palsy  have  some  degree 
of  peniiaueiit  [laralysis  und  usually  some  (ieformities  from  contractures, 
the  extent  of  both  varying,  of  course,  with  the  severity  of  the  primary 
lesion.  In  all  cases  wen  in  young  infants  it  is  exceedingly  dilYicult  to 
give  a  j)r(>gnosis  in  regard  to  future  mental  development.  As  a  rule,  the 
impairment  is  directly  proportionate  to  the  extent  of  the  paralysis  and 
its  intensity;  although  in  exceptional  cast^  we  find  a  goo<l  deal  of  men- 
tal disturbance  with  only  moderate  paralysis,  and  vice  irrsa. 

Diagnosis. — The  diagnosis  between  the  congenital  and  aetjiiircd  forms 
of  cerebral  palsy  is  of  no  great  practical  importance,  and  it  may  be  im- 
possible; for  the  syiu))tonis  iu  congenital  cases  are  often  not  sufliciently 
marked  to  attract  attention  until  children  are  old  enough  to  sit  alone  or 
to  walk. 

It  may  1h^  quite  diflli'uU  to  distinguish  cerebral  paral3rsis  from  infan- 
tile spinal  paralysis.  The  history  of  an  acute  onset,  the  atrophied  limb*, 
the  deformities,  and  the  iibscnce  of  sensory  disturbances,  may  be  found  in 
both  conditions.  Spinal  iiaralysis  is,  as  a  rule,  monoplegic,  and  often  af- 
fects but  a  single  group  of  muscles.  Cerebral  paralysis  is  either  diplegia 
or  hemiplcgic  in  character,  and  even  though  only  a  leg  or  an  arm  may 
seem  to  \ie  affwtcd,  a  critical  examination  will  usually  reveal  the  fact  that 
the  other  limb  of  the  same  side  has  also  sutTere<l,  The  presemv  of  rigid- 
ity and  exaggerated  reflexes  is  quite  as  important  evidence  of  this  as  loss 
of  iM>wer.  The  electrical  reactions,  however,  are  conclusive;  the  reac- 
tion of  degeneration  is  absent  in  cerebral  paralysis,  while  it  is  prestent  in 
spinal  paralysis. 

Sinjple  as  the  differentiation  may  seem  in  mont  ca.ses,  the  mistake  is 
freijuently  made  of  confounding  cerebral  diplegia,  particularly  of  the 
flaccid  type,  with  rickets.  But  a  careful  history  and  a  thorough  exami- 
nation will  usually  dispel  all  doubt  (sec  article  on  Rickets).  Cases  of 
acute  acquired  paralysis  at  the  onset  may  be  mistaken  for  acute  menin- 
gitis, but  early  loss  of  consciousness,  the  early  development  of  the 
paralysis,  its  permanent  character,  and  the  short  duration  of  the  acute 
symptoms,  distinguish  cases  of  hemorrhage  from  those  of  meningitis; 
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but  when  it  followi*  traumatism,  and  when  it  occurs  in  the  cioirjsc  of 
soma  other  disease  such  as  pneumonia  or  scarlet  fever,  it  may  be  diili- 
cult  or  imposiiible  to  make  a  diagnosis  between  the  two  rnudilions. 

Treatment. — The  course  and  the  result  of  cerebral  paralysis  depend 
upon  the  extent  of  the  injury  to  the  brain,  its  nature,  and  the  age  at 
which  it  is  inflicted, — all  these  beiu^  conditions  which  are  Ijcyoml  the 
power  of  the  j)hysician  to  modify  or  control.  The  treatment  of  cerebral 
palsy  is  therefore  extremely  unsatisfactory.  For  the  congenital  cwsvs 
practically  nothing  can  ho  done,  except  for  the  deformities  and  compli- 
cations. The  acquiretl  cases  during  the  acute  onset  are  to  l>c  managed 
like  all  other  ca^^es  of  acute  cerebral  congestion  or  intlammation, — ftb- 
Bolutc  rest,  ice  to  the  head,  and  bromides.  Khvtricity  is  never  to  Ik; 
used  in  early  cases,  and  little  or  nothing  is  to  be  expectetl  from  it  in  the 
late  ones.  Miich  can  be  accomplished  in  an  edueatinnnl  way  for  the  lueB- 
tal  dernngcmonts  resulting  from  cerebral  palsy.  An  important  part  of 
tlie  tnmtment  relates  to  the  defoniiities.  Many  of  these  may  he  prc- 
ventcnl  by  the  early  use  of  orthopa^lic  apparatus.  Serious  deformitie* 
in  old  caHis  may  l>e  greatly  benetited  by  tenotomy  or  myotomy,  follrnrwl 
by  the  use  of  suitable  apparatus.  Epilepsy  is  to  Xre  treatai  as  when  it 
depends  on  other  causes. 

MENTAL  DEFECTS. 
DEFICIENCY,  IDIOCY,  IMBECILITY. 

All  grades  of  mental  defects  are  seen  in  children.  While  the  tonns 
above  used  characterise  the  chief  clinical  t\i>r's.  it  should  1m?  rememlK.»r**<l 
tlmt  these  shade  into  each  other  by  ahnrjsl  imperceptible  degrees.  Tliey 
may  be  the  result  cither  of  arrested  development  or  of  disease  or  injury 
of  the  brain. 

The  backward  child  does  not  belong  in  this  group,  although  often 
placed  here  by  parents  or  teachers.  Such  children  may  present  raAtiy 
mental  peculiarities,  but  difTer  from  the  nornal  standard  chictly  in  tin: 
slowness  with  wliicb  the  m<!ntal  functions  are  developed,  the  most  noiioe- 
able  of  those  being  sikhk-Ii.  It  is  backward  children  and  tlK»se  who  pni-*ent 
the  milder  grades  of  mental  defect  that  are  of  the  gre^itest  clinical  inter- 
est und  importanci'.  for  in  them  the  mental  eonditinn  nft^'n  depend.-*  upon 
some  physical  cause  which  time  and  proper  treatment  ninv  remove.  Com- 
mon causes  are  defective  sight,  or  hearing,  severe  early  rickets,  prolonged 
malnutrition,  etc. 

Following  somewhat  the  classification  of  Ireland,  the  mental  defc^^ts 
of  children  may  be  divide<l  into  the  following  groups: 

1,  Those  depending  upon  such  congenital  conditions  as  poreneephaltw, 
arrested  development  of  the  brain  as  a  whole,  or  of  some  portion,  par- 
ticularly the  frontal  lobes.     An  excellent  illustration  of  this  class  of 
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cases  is  seen  in  Fig.  H9.    Another  variety  is  known  as  "  Agenesia  cor- 
ticaiis  (page  790). 

2.  Those  a^iwciatml  with  esteranl  or  internal  hydrnoephalus. 

3.  Tho:^c  a.ssf)ciate(l  with  niicrocephalu-s  either  with  f*r  without  pre- 
mature o.'iijification  of  the  eranuil  livuios  (Figs.  14<>-US). 

4.  The  paralytic  rases,  inchiding  the  varietitw  which  occur  in  the  dif- 
ferent foiKiH  of  cerehral  paraly.^i.s,  the  greater  part  of  which  are  due  to 


Fro.  i«. 


Fif..  1-M. 


Fit,.  145. 


Kir..  HO. 


Fi«.  H7. 
Various  Ijpbs  of  in«uUtl  dur«cti*. 


Fid.  HB. 


Fi«a.  148-145.— MoritfoHno  type. 

Km.  14^. — Six  iiiun(li8  ulU;  uiv<Jl  at  twvaty-twu  uiMntJii*;  couM  not  livid  up  the  boul,  or 
umlcmami  un^'ll)in]^^ 

Kio.  144,— Utty  Vix  aiul  a  half  ycani  old;  did  not  wulk  or  ulk  till  four  ycura  old;  now 
quite  int4;lliiift.'nl,  alitioHt  iiornml. 

Kia.  lift. — (jirl  fuur  ytuni  old;  ntental  development  like  tJiat  of  a  noniial  cliild  of  two 
and  a  half  ycii>i«:  wntkit  very  awkwanily. 

Fio.  14tl. —  Hoy  iwfUu  ycani  oU;  microcophulio;  walked  at  »t>uut  fbur  yean;  enn  nuul 
and  wrilo;  d«.'Vi'l<>{>rii«iit  Iik«  that  of  a  nonual  etiitil  of  ei|;lil  ye«r». 

Fio.  147.— Microoophnlic,  bcvod  ycarv  old  ;  undorstuDtlauioAl  of  what  la  said;  cannot  talk 
inti}Ui)(lbly. 

Kiu.  UH.— (iirl  of  eight  Vt-nn*;  imh*onn;  cannot  wulk  without  help. 

Nolv  tliut  till)  ezprtauiuti  iu  144,  14&,  and  140  la  not  duv  to  adcnukU;  144  and  144  have  had 
them  rvnioved. 

meninj^cal  haemorrhage  at  hirth,  and  which  ore  clinically  associated  with 
Hpa.Htic  diph'^na  or  panqdcgia;  a  smaHcr  numhcr  are  assiot'iatcd  with 
acquired  ccrehral  pandysis,  moat  frequently  following  meningeal  ha'in- 
orrhage. 
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most  slrikin^^  thinj;  is  the  narrow  palpebral  fi?v-iur«.*s  which  havo  a  do\^ii- 
wanl  inrliniitidii  Umanl  tin*  noso.  Thut^u  patienti^  almost  always  have 
tlie  mouth  open ;  anil  the  facial  oxprcjision  like  that  flue  1o  large  adenoids 
may  lead  to  the  suspicion  that  this  is  the  only  conditiou  present.  The 
mouth  breathing  ia,  however,  due  rather  to  the  peculiar  conformation  at 
the  base  of  theskidl,  ami  the  anterior  projix-tion  of  the  bodies  of  tlie  nppor 
cervical  vertebra?,  TIil;  Mun^'oHan  type  is  seen  in  all  de^reen  of  severity. 
In  early  infancy  these  children  may  present  no  striking  peculiarities  ex- 
cept in  facial  expre.-Jsiori,  and  a  jreneral  haekwanlness  of  jihysieul  develop- 
ment Dentition  is  delayed;  they  may  O'd  sit  alone  until  the  age  of 
eighttHjn  months  or  two  years,  and  fre{|uently  do  not  walk  or  talk  intelli- 
genlly  until  they  arc  funr  or  five  years  old.  In  the  niiider  forms  they  are 
often  regarded  simply  as  very  backward  children.  In  the  more  severe 
forms  the  menial  defect  may  Ive  great.  Tiieir  resisljuuH?  is  fc^'ble  and 
many  die  in  early  childhoml.  Little  is  known  of  the  etiology  of  this  con- 
dition. Cases  occur  in  all  classes  of  society,  and  when  other  children  in 
the  fandly  are  f|uite  normal. 

8.  Amaurotic  family  idiocy.  This  name,  prop*>sc<l  by  Sachs,*  indi- 
cates the  prominent  features  of  the  malady,  which  is  not  a  very  rarc  one. 
The  lirst  sytuploMis  are  usuidly  noticed  between  the  tliird  and  sixth 
months  in  apparently  healthy  infants,  it  i*  then  discovercfl  that  the 
infant,  who  before  this  has  seemed  to  see  well,  no  longer  notices  objects; 
the  cx|>ivs.sion  becomes  stupid;  the  infant  chx^s  not  hnhl  up  its  head  and 
never  learns  to  sit.  There  is  rela.\ation  of  the  volunlary  muscles,  espe- 
cially those  of  the  trunk.  The  clmrncteristic  features  of  the  disease  are 
revealed  by  the  ophlliHlmoscope.  Tliere  is  a  milky  blue  or  white  area, 
with  bright  cherry-red  centre,  occupying  the  place  of  the  macula  lutea.  and 
atrophy  of  tlie  optic  disc.  The  ocular  changes  are  symmetrical.  The  vol- 
untary muscles  show  mon»  or  less  the  reaction  of  degeneration.  The  dis- 
ease is  progTCjjsive,  and  usually  fatal  within  a  year;  but  occasionally  the 
blind,  helpless  child  may  live  for  two  or  even  six  years.  Whether  the  dis- 
ease is  a  developmental  degeneration  or  an  inflammation  is  not  yet  deter- 
mined. The  brain  shows  defective  development,  with  degeneration  and 
chromatolysis  of  the  ner\'e  cells,  sclerosis,  and  thickening  of  the  mem- 
branes. Nearly  all  of  the  rt^ported  cases  have  been  in  Hebrews.  The 
prognosis  is  at  present  hopeless. 

9.  Both  sporadic  cretinism  and  chondro-dystrophy  have  many  symp- 
toms suggesting  mental  defects,  but  they  do  not  strictly  belong  in  this 
category.    They  are  considered  separately  later. 

In  addition  to  the  etiological  factors  belonging  to  the  different  con- 
ditions above  described,  the  influence  of  heredity  is  to  be  cfinsidered; 
tiiere  may  be  hcreditarj'  nervous  diseases,  alcoholism,  syphilis,  or  some 


*  New  York  Medical  Journal.  July,  1800 ;  also  Eeating's  Cjclo,,  Supplement,  189a 
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other  vice  of  constitution.  Intermarriage  among  blood  rolatioub^  h  oiw 
of  the  causes  most  frnjuently  iissigneti;  but  after  an  exhauHtivc  study  of 
the  question,  Huth  reaches  the  conclusion  that  this  view  is  not  supported 
bv  the  facts. 

Diagnosis. — Certain  typog  of  mental  defect  may  easily  be  rccogni^ 
lifter  the  iv^e  of  three  or  four  years,  o-specially  the  more  marked  fomiB 
wliere  they  are  due  to  the  graver  cerebral  lesions, — hydrocephalus,  micro- 
cephalus,  various  cerebral  palsies,  amaurotic  idiocy,  etc  In  the  mildf^r 
foriiitf  and  in  infancy,  howeviT,  this  is  not  rfo  easy  a  matter;  it  is  often 
impossible  without  a  consiilerabie  period  of  observation  to  distingm:^h 
a  backward  or  peculiar  child  from  one  who  has  some  seriouB  mental 
defect. 

To  appreciate  tlie  abnormal,  one  mu&t  be  familiar  with  the  mental' 
and  pliyHical  dovclopment  of  healthy  children.  A  normal  infant  of 
average  muscular  development  can  usually  support  the  head  slejulily  be- 
fore live  months  oUl,  often  at  three  iimnths;  it  can  usually  sit  rnvt  at 
seven  or  eight  uionlhs,  and  stand  with  assistance  at  twelve  or  thirtefm 
months.  Toys  are  held  and  usually  handled  with  facility  at  five  or  mx 
rinmtlis.  The  reci)^niition  of  the  nurst'ur  iriother  comes  at  almut  tlie  Kjuno 
time.  Usiudly  the  first  distinct  words  are  pronounced  aliout  the  cud  of 
the  first  year,  and  at  two  years  most  children  put  words  togetlier  in 
short  sentences.  Variations  of  a  few  months  from  the  averages  above 
mentioned  can  not  Ik"  considered  abnormal. 

To  determine  whether  an  abnormal  mental  state  is  simply  the  result 
of  poor  general  nutrition,  or  is  dependent  upon  actual  disease  or  inipcr- 
fiHrt  devclnpinerit  of  the  brain,  is  frequently  a  matter  of  the  greatest 
diflicully.  The  backward  infant  is  usually  distinguished  chiefly  by  tlie 
things  which  he  does  not  do;  while  with  those  who  are  deficient  Doi 
only  are  the  proper  signs  of  development  wanting,  but  many  new  and 
|»eculiar  symptoms  may  be  obsen'e4l.  The  backward  child  may  not  sit 
alone  until  he  is  twelve  or  fifteen  months  old,  and  may  not  walk  until 
he  is  two  and  a  half  years  old,  but  the  cerebral  development  is  in  most 
cases  projMirtionate  to  the  physical  condition.  Speech  may  be  so  delayed 
that  the  first  words  do  not  come  until  two  years,  and  short  sentences  not 
until  three  years  old,  and  yet  in  understanding  what  is  said  to  and  don*? 
for  him,  the  child  may  seem  bright  and  his  development  steady  and  jin>- 
gressive.  althemgh  slow. 

All  children  whose  development  is  delayed  should  be  examined  for 
loc^U  signs  of  cerebral  disea-se;  the  symptoms  mcntionefl  under  the  vari- 
ous heads  of  early  hydrocephalus,  meningeal  hiemorrhage.  and  cretin- 
ism should  be  sought.  Sight  and  hearing  should  be  tested,  and  the  eyes, 
if  possible,  examined  with  an  ophthalmoscope;  the  co-ordination  of  the 
hands  should  be  tested  in  various  ways;  the  reflexes  examined,  and  gon-j 
eral  rigidity  or  slight  paralysis  noted,  also  the  muscular  power  in  the 
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trunk,  neck,  ami  e.vtreiiiitier*.  Many  chililrt'ii  who  are  mentiillv  deficient 
do  not  sliKW  rtiiy  ilisturbaiicrs  i>f  iiutrjti<>ii  iluriiig  the  lira-i  >i?ar.  The 
growth  of  llir  body  in  height  and  weight  may  be  quite  normal;  although 
this  i^  rart'Iy  true  of  the  muscular  power.  Some  of  thetn  f^liow  marked 
sigus  of  baiikwurdiioHs  in  physical  development,  and  in  nearly  all  there 
are  some  other  striking  symptoms.  Among  the  most  frequently  noticed 
are  dnxiling,  an  opi-n  iiioufh,  a  protruding  tongue,  a  fixed  aimless  tsiare, 
the  pi-oductiou  of  honie  imirticulate  sounds,  whit'h  are  usually  peculiar 
to  the  child  and  may  Iw  repeated  many  time^  a  day.  Occasionally  there 
are  sharp  screams  without  any  evident  cause,  also  irregular  aimless 
moveiULMits  of  tln.^  linndH.  Objects  are  not  proja-rly  held,  and  if  gra^sped, 
they  are  soon  droppi'd  hy  an  infant  of  twelve  or  ftmrteen  months  as  by 
a  normal  one  of  three  or  four  months.  The  child  does  not  recognise  its 
bottle  or  ilB  nurse.  Nystagmus  is  often  present;  and  Uu-re  may  be  ill- 
defined  attacks  of  a  convulsive  nature,  or  typical  convulsions.  The  in- 
fant is  not  attracted  by  bright  colours  or  toys,  and,  in  short,  scorns  dull 
and  unresponsive  to  every  mental  impression. 

An  flccurnli'  diagnosis  usually  carries  with  it  the  data  for  a  definite 
prognosis.  Few  misfortunes  which  can  Iwfall  a  family  are  worse  than 
to  liave  a  mentally  defective  child,  and  the  physician's  opinion  is  sought 
early  and  eagerly  as  to  the  probable  ontlotik  for  all  children  who  ore 
suspected  to  be  in  any  way  abnormal.  The  possibilities  of  error  in  the 
early  years  are  great,  and  much  needless  suffering  is  often  caused  to 
parents  by  an  erroneous  opinion.  It  is  the  exjwricnce  of  all  who  see 
many  of  these  childrcHj  that  some  who  were  regarded  at  the  age  of 
three  or  four  years  as  seriously  defective,  have  in  the  end  turned  out 
to  lie  entirely  nonnal.  One  should  therefore  always  put  the  K^t  pos- 
sible interpretation  upon  Ihe  facts.  The  amount  of  improvement  which 
lakes  jdace  in  many  of  these  cases  is  most  surprising.  The  aUive  state- 
itiuut  applies  of  course  chieJly  to  children  in  whom  there  are  no  evidences 
i>f  gross  cerebral  lesions.  The  deviations  from  what  is  noruuil  are  many 
and  with',  and  careful  tibservation  for  a  long  [>eriod  is  necessary  before  a 
child  is  pronounced  idiotic  or  even  feeble-minded. 

Most  cases  of  idiocy  ejthibit  to  a  greater  or  less  degree  the  stigmata 
of  degeneration.  In  an  examination  of  517  idiots  hy  Howe,  there  was 
found  bliudncss  in  21 ;  deafness  in  13 ;  some  defect  of  the  nose  or  mouth, 
such  a$  hare-lip,  high  palatal  arch,  or  cleft  palate,  in  2S  ca^^cs;  and  some 
deformity  of  the  hands  or  feet  in  54  cases ;  while  in  !)6  there  was  paralysis 
of  one  or  more  liml>s. 

Treatment. — The  problem  is  essentially  an  educational  one,  and  for 
such  eiUication  spivial  teachers  and  often  spei-ial  s«'h«w>ls  »n»  indis|M'nsa- 
ble.  With  such  advantages  it  is  surprising  to  see  what  can  Ik;  accom- 
plishetl  with  many  children  who  have  a  severe  grade  of  mental  de- 
feet.    To  fiiriiisli  a  proiKT  nu'^uis  for  educating  tliese  children  is  a  duty 
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(if  the  State,  and  up  to  tlie  present  time  very  inadequate  provision  lu»j 
IwH^n  madt?  for  tlieni.     Expt'pt  in  the  mihl  forms,  defective  children  ai 
better  trainc<1  and  educated  in  institutions  than  in  tlie  home,  and  parental 
shouhl  be  urged  to  place  theui  in  institutions  wherever  practicable 
Boon  as  they  have  passed  tlie  age  or  development  of  infjincy. 


CnONDRO-DYSTROPHY. 
Synonyms:  Aehondroplosia — Congenital  or  fteUl  rickets. 

This  rather  rare  eondition  is  the  pause  of  some  of  the  most  mark* 
exaniplcji  of  dwarfism  known.    It  was  recognised  ns  an  nhnorniality  l»j' 
the  early  Egyptians  and  has  figured  in  art  in  various  ways  since  that  dutc 


Flo.  150.-  Sl^iNl 


■liomlnj  tlJ■^(ropJlV,  choniii^^  In'iitui  iii'iiiiilit'ln.'t;  iiijU  | 

yenra  old. 


airi  lis 


Paintings  show  tliat  many  of  the  old  court  jesters  were  of  this  type. 
Because  of  their  striking  appearance,  these  dwarfs  have  always  excited 
much  curiosity  and  interest. 

Tlie  causes  of  chondro-dystrophj'  are  unknown;  only  in  rare  easoa  ban 
any  jiereditary  connection  been  traced.  The  pathological  process  bcg^ini; 
in  ffptal  life  and  consists  in  a  disturbance  of  Uie  normal  OKAtfication 
of  primary  cartilage.  It  affects  endochondral  ossifiealion  only,  never 
intra-mornbranous  ossification.  The  flat  Imiucs  and  the  vertebne  thi*rc- 
foro  escape  while  the  bones  of  the  extremities  aulTcr  nl(^^it.     Th<*  du- 
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ease  does  not  affect  hones  which  arc  cartUaginous  or  almost  entirely 
80  through   the  prreater  part  of  iiitra-uterine  life.     One  of  the  most 

striking  changes  in  the  rIciiII  is  the  synosto- 
>;is  or  early  ossification  of  the  triba??ilar  hone; 
this  is  formed  of  Iv^o  parti?  of  the  sphe- 
noid and  the  sphenoidal  process  of  the  occipi- 
tal bone.  Norrnally  tins  ossification  does 
Bll  ■!  B^^  '^'^^  ^^^^  place  until  adult  life;  in  children 
H  10  B^^  ^^'ith  chondro-dysfrophy  it  often  Itcgins  in 
W  ^  rj'^l  f'^''"'^'  T'*'"^  prevents  a  normal  expansion 
at  the  hase  of  the  tkuU^  and  the  brain  as  it 
u^rows  is  thus  crowded  upward  and  forward 
causing  the  great  prominence  of  the  fore- 
head (Fig.  150).  The  upper  jaw  appears 
\rry  prmnineiit  on  account  of  the  depression 
at  the  root  of  the  nose. 

In   the  long  bones,  there  is  a  marked 

iiilerferenot?  with  the  nonnal  row-formation 

of    the   proliferating   cartilage  cells,   which 

j.ifti.-Nommiiyaeveiopoaiong   ^j^y  |^  g^p^  in  all  dogreea.    In  some  cases  a 

ixmtai  uf*  la'tus  ouitiparvo  with  •  u  • 

thoM  of  chondro - djBtrophy.   ]>erio8teal  lamella  pushes  its  wav  hetweeji  the 

^^^"'""'"""-^  epiphysis  and  the  diapliysis,  still  further  r^- 

slricting  the  growth  of  the  long  bones.  As  bone  formation  beneath  the 
periosteum  goes  on  normally,  the  bones  in  this  cemdilion  are  thick  as  well 
as  short. 

SymptomB. — The  majority  of  children  suffering  from  this  condition 
are  either  born  dead  or  die  shortly  after  birth.  Thor^e  who  fnrvive  are 
delicate  during  infancy,  but  afterward  may  be- 
come strong  and  hcjilthy.  The  most  striking 
thing  about  their  appearance  is  the  very  short 
legs  and  arms  as  compared  with  the  length 
of  the  b(Kly.  At  birth  the  anns  in  many 
cases  do  not  reach  lo  the  waist  line,  and  the 
length  of  tlie  l)Otly  may  bo  less  than  the  cir- 
cumference of  the  head.  The  epiphyses  appear 
somewhat  enlarged,  the  abdomen  is  prominent, 
the  skin  of  the  extremities  is  in  deep  fold-*,  the 
soft  part^  seeming  lo  he  much  too  abundant 
for  the  short  one<!  l>one«  (Fig.  152).  In  infancy 
these  children  are  often  quite  fat.  The  facial 
expression  is  charaeterititic.  There  is  usually 
a  deep  depression  and  flattening  at  the  base  of 
the  noee  with  a  ver>*  marked  prominence  of  the  forehead.  The  head  mav 
not  only  aeem  large,  but  by  measurement  may  be  one  or  even  two  inches 
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above  thn  normal  average.  An  erroneous  diagnosis  of  hvilnxM-jibnlus  is 
often  inado  in  the  early  stage.  Dentition  is  slightly  later  than  normal, 
but  not  more  so  than  h  seen  in  moderate  rick- 
ets. Marked  relaxation  of  the  ligaments  and 
rather  feeble  musi-ular  power  often  delay  walk- 
ing until  the  third  or  fourth  year.  If  the  hvud 
is  large  the  fontanel  may  not  close  till  the  fourth 
or  fifth  year.  The  appearance  of  the  fingers  is 
quite  eharaeterif-iic^  caujiing  the  so-called  "  tri- 
dent hand."  The  fingers  are  very  short  and  of 
nearly  equal  length  and  an  angular  separation 
is  seen  at  the  second  joint  (Fig.  153). 

Although  not  normal  in  their  mental  devel- 
opment,   these   children   arc   far    from    being 


Flo.  15a.--ClmraclL-ri.-*lic  haitd 
of  chondro-<l>'s.»rwphy.  i  Ma- 
rio.) 


arc 

feehk»-mindetl.    They  are  often  !?everal  years  l>e- 
hind  the  normal  in  Rpee*.'h  nnd  in  most  intel- 
lectual effort*.     The  average  patient  is  able  to 
read  and  do  many  ordinary  things,  but  throughout  life  always  romainsj 
somewhat  i>eculinr.  and  on  critical  examination  is  found  to  l»e  sulniornuilt 

in  his  mental  growth.  These  dwarfs  are] 
good-natured,  often  amusing,  ea.si!y  con- 
trolled, and  frequently  live  to  a  great  ajje. 
With  advancing  years  the  figure  assumes 
a  very  peculiar  and  characteristic  appear- 
ance. The  prominent  hips  with  the 
niarkiHl  lordosis,  shortened  extremities. 
and  late  bowing  of  the  legs,  present  a 
striking  picture  (Fig.  154).  The  maxi- 
miim  height  attained  is  often  not  more 
than  three  and  a  half  or  four  feet.  Al- 
though while  ytiung  of  feeble  muscular 
[ntwor,  later  in  life  they  often  liecome  very 
mu^ular.  When  adult  life  is  re^iched  the 
sexual  powers  are  normal;  if  the  women 
Uvome  pn^ant,  Cesarian  section  is  al- 
most alwavs  required  on  accnunt  of  de- 
formity of  the  pelriai. 

In  infancy,  chondpo^ystrophy  is  often 
confoumiexi  with  rickets,  hydrocephalus 
and  crrlinism :  but  its  feAtoree  are  ao  char- 
acteristic that  ibe  mistake  can  hardly  be 
made  if  the  child  is  f*rvf\iUy  examined.  Xo  known  tneatment  has  any 
inflooMv  upon  the  condition.  The  nsie  of  the  thyroid  extract  is  entirely 
without  dfecC 
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SPORADIC  CRETINISM. 

Sfmajmnz  Cretiuoiil  iilttx'jr,  myxuxleniatous  idiocy,  idiooj  with 
pachydermatous  cauhcxlo. 

Since  the  early  description  of  tins  disease  by  Fagge,  in  1871  and 
1874.  numerous  cases  have  been  published  in  England,  on  the  continent 
of  Kumpe,  and  in  Amcrirji.  showing  Ihaf  yporudic  cretinism  is  not  con- 
finttl  to  any  country.  Wliilc  the  condition  in  relatively  a  rare  one,  since 
it  has  been  generally  recognised  it  is  found  to  be  much  more  common  than 
wa,H  fornMTly  snppnstMl. 

Etiology. — It  iii  now  well  established  that  this  condition  depend** 
upon  the  absence  of  the  internal  secretion  of  the  thyroid  gland.     In 

a  series  of  sixteen  autopf^ics 
collected  by  Fletcher  Beach, 
the  thyroid  gland  was  absent 
in  fourtw^n  ami  tJie  seat  of 
bronchocelc  in  two.  The  symp- 
toms closely  resemble  the 
myxccdema     of    adults    which 

J^^»»^Bt^  follows  the  removal  of  the  thy- 

^1^3  .  roid.       Krg^iiniir»«^'     the    causes 

yl^V  I  which      destruy      the      thyroid 

/\  ^  \  gland  or  abolish  its  functions 

^M^mj^  little    is    as    yet    known.      In 

inost  cases  it  is  probubly  a  con- 
genital condition.  In  some  in- 
stanct*s  it  has  followed  acute 
disease.  In  a  certain  number 
of  cases  sporadic  cretinism  is 
associated  with  goitre.  As  a 
rule,  only  one  case  occurs  in  a 
family,  the  other  meral)ers  of 
which  present  nothing  abnor- 
mal in  mental  or  physical  de- 
velopment. 

Symptoms. — The  symptoms 
of  cretinism  in  most  cases  make 
their  appearanct;  during  the 
first  year,  but  are  sometimes  m  slight  as  not  to  be  noticwl  until  childn*n 
are  two  or  three  years  old,  and  exceptionally  not  until  the  seventh  or 
eighth  year.  The  gimeral  apfM-arancc  of  the  cretin  is  striking,  and  so 
cimracteristic  than  when  once  seen  the  disease  can  hardly  fail  to  be  recog- 
nised ( Figs.  155  and  156).  The  body  is  greatly  dwarfed,  and  children  of 
fifteen  years  are  often  only  two  and  a  half  or  three  feet  in  height.    All 


Fio,   155.— A  lyjiieal  fniiii;   twa  und  a  Imlf 
yean  olil ;  &  pBticnt  iu  thu  tiubitw'  llosfital. 
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"extremities!,  the  fingers  and  Uie  toe^j  are  sliorl  aiitl  I  hick.  Tlu*  t-uU- 
cutaneous  tissue  seems  very  thick  and  twggy,  i)ut  doe.s  not  ])it  upon  pres- 
sure like  ordinary  ludema.  The  faeies  h  extremely  characteristic:  The 
head  seem!?  hirge  for  the  body;  the  fontanel  is  n|H'n  until  lh(?  eft^hth 
nr  tenth  year,  and  it  may  not  he  closed  even  in  adults;  the  foroliead  is 
low  and  the  base  of  the  nose  is  hroad,  so  that  the  eyes  are  wide  apart;  the 
lips  are  thick,  the  mouth  half  open,  and  the  tor^ic  ui^unlly  protrudes 
slightly;  the  cheeks  are  Ijii^'^^'y,  the  hjiir  coarse,  straight,  and  g(*nerally 
light  coloured.  The  teeth  appear  very  lute — in  one  of  my  eases  uoue 
were  present  at  two  years — and  are  apt  to  decay  early. 

Fatty  tumours  are  quite  constant  in  older  children,  although  they  are 
often  wanting  in  infantile  eases.  They  are  seen  in  the  supra-clavicu- 
lar region,  just  beliind  the  stemo-mastoid  muscle,  sometimes  in  the  axilla, 
or  between  the  scapulse,  and  sometimes  in  other  parts  of  the  body.  In 
distributinn  they  are  upt  tn  be  syTiimetrical.  ancl  are  usually  nbout  half  the 
size  of  a  hen's  egg.  The  ncvk  is  short  and  thick.  In  rare  ca-ic-;  there  may 
be  a  slight  depression  corresfwnding  to  the  location  of  the  thyroid  gland. 
The  che^t  is  not  deformed.  The  abdomen  is  large,  pendulous,  and  resem- 
bles that  of  rickets.  The  skin  is  dry,  perspiration  scanty,  and  eczema  is 
common.  Tlie  voice  is  hoarse  and  rough.  Patients  often  do  not  walk 
until  they  are  five  or  six  years  old,  and  then  they  waddle  in  a  clumsy  way. 
All  tlur  movements  of  the  IvcmIv  are  slow  and  !etlmrgic,and  everything  indi- 
cates menial  and  physical  torpor.  The  rectal  temperature  is  usually  sub- 
normal. I  hud  onee  an  opportunity  to  observe  an  attack  of  acute  broncho- 
pneumonia in  one  of  these  cretins  two  years  old.  The  symptoms  and 
physical  signs  were  tyi>ieal.  but  during  the  greater  part  of  the  disease 
the  rectal  temperature  lluetuated  between  9.1"  and  J>8.5°  F.  Only  once 
was  a  temperature  above  09"  F.  recorded.  On  account  of  their  low  tem- 
perature aud  (orfiid  condition  these  patients  are  very  sensitive  to  cold, 
The-Jiicutal  eonditiuu  is  always  impaired,  aud  they  are  often  idiotic. 
Speech  is  acquired  late,  and  in  some  cases  not  at  all.  Cretins  are  dull, 
placid,  and  goml-natured,  rarely  troublesome  or  excitable;  and  when 
fifteen  or  eighteen  years  old  they  appear  like  children  of  two  or  three 
years.  There  is  an  absence  of  development  of  the  sexual  organs,  and 
almost  invarialily  they  suffer  from  chronic  constipation. 

Diagnosis.- — The  diagnosis  is  usually  easy,  although  the  early  cases 
are  sometimes  miscalled  rickets.  The  low  temperature,  the  facial  ex- 
pression, the  torpor,  and  the  fatty  tumours  are  enough  to  differentiate 
the  two  diseases. 

Prognosis  and  Treatment. — There  is  no  tendency  to  spontaneous 
improvement.  Many  of  these  cases  die  in  childhood,  but  a  few  live 
to  adult  life.  Until  within  the  last  few  years  they  have  been  con- 
sidered hopeless.  The  improvement  which  followed  the  use  of  the  thy- 
roid extract  in  cases  of  adult  myxccdema  led  to  a  trial  of  this  remedy 
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ill  si>oradic  erotiiiisiu.  A  suHk-ient  number  of  caiK-s  have  now  ^»e*.'n  re- 
conlci!  t<»  catablinh  tho  fact  llial  (he  thyroid  t'xtrai't  is  a  H|HH*iiic  riMiiwly 
f«.>r  this  diseaso.  In  many  casos  Ihc  improvement  is  truly  remarkable 
(Fig8.  15*>-15!)).  After  a  few  months'  treatment  the  entire  appearance 
of  the  child  is  in  ninjjt  cases  changed.  The  idiotic  expression  of  the  fea- 
tures is  lost;  tlie  thiekoiiin;,'  of  the  skin  and  subcutaneous  tiRHUeiii  dis- 
appears; there  is  a  marked  increase  in  height,  and  in  the  circunifereneo 
of  the  head ;  muscular  power  is  rapidly  develope<l,  so  that  many  soon 
become  able  to  walk ;  and  prngress  is  seen  in  dentition,  and  in  i^me  older 
girls  in  the  esfaiilisliinent  of  nieustruation.  Intellectual  progress  is  much 
.slower  than  physical  changes;  however,  nearly  all  the  children  become 
brighter  and  more  intiilligent,  and  most  of  them  learn  to  talk. 

The  ultimate  results  Miry  with  the  grade  of  the  alTection  and  the 
time  when  treatment  is  begun.  I  have  under  obsen'atiou  several  cretina 
who  have  In-en  treated  from  five  to  eight  years.  Although  many  of  thi>9<* 
rhildren  are  very  intelligent  and  nhle  to  attend  school,  they  are  without 
exception  somewhat  below  other  chiNSreii  of  their  ag(;s  in  mental  ontl 
physical  development.  There  seems  to  Ik;  no  reason  why  complete  re- 
fovcry  miglit  not  occur  if  the  thyroid  were  lH.'gun  in  curly  infancy  and 
faithfully  fitnlimic<J. 

If  the  thyroid  is  omitted  relapses  occur  in  a  few  months,  even  in 
cases  well  advanced  toward  recovery. 

The  preparation  most  ustti  in  America  is  Parke,  Davis  &  Co.'*  dej'ic- 
cate<l  extract,  jirepared  from  the  thyroid  gland  of  the  sheep.  Of  this 
half  a  grain  may  be  given  once  or  t^'ice  a  day  at  first ;  after  the  child  Ix?- 
comes  somewhat  accustonuHl  io  the  drug  the  daily  dose  nuiy  he  graclualtv 
increased  to  four  or  five  grains.  .Some  disturl)auces  are  often  seen  at  the 
beginning  of  the  treatment — perspiration,  marked  irritability,  and  some- 
times a  rise  in  teniperatnre^imt  these  soon  pass  off.* 

INSANITY. 

Insanity'  is  .sn  special  a  subject,  that  all  that  will  he  attempted  hero 
will  l>e  to  mention  the  most  frequent  varieties  seen  in  early  life,  with  the 
important  etiological  factors  which  operate  at  this  {)eriod.  For  n  fall 
discussion  of  the  subject  the  reader  is  referred  to  works  up<"m  In^nnitv. 
and  to  Sachs,  in  whose  l)ook  f  will  be  found  quite  a  full  bibliography  of 
this  aspect  of  the  subject. 

Insanity  is  distingnish<Hi  from  idiocy  in  that  it  affects  a  mind  previ- 
ously sound;  however,  the  two  conditions  may  he  associated.  Undoubted 
cases  of  mental  disease  have  been  ohserved  liefon*  the  seventh  year,  hut 


"  See  Osier.  American  Joiirual  of  the  Medical  Sciences.  1897,  oxlv,  Na  4,  and 
Bmrowcirs  Monograph  on  Cretinism. 

t  Norrous  Diseases  of  Children,  New  York,  1895.  See  also  Mills,  hi  American 
Text-Book  of  Diseases  of  Children,  Philadelphia,  1898. 
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Bj  are  extremely  rare.  From  this  time  up  to  puberty,  however,  nearly 
nil  the  varieties  seen  in  adult  life  occasionally  occur,  but  they  are  very  in- 
frequent even  at  this  period.  The  form  which  insanity  in  childhood  most 
frorjuoiitty  asauiueti  ia  mania. 

Etiolog^y. — Insanity  is  sometinies  seen  as  a  Hef|uel  of  one  of  the  infec- 
tious diseases,  more  often  typhoid  fever  than  any  other,  although  it  may 
follow  iTiHUHles,  scarlet  fever,  diphtheria,  or  variola.  Another  CAUse  is 
mastur-bation,  although  its  effect  is  much  more  frequently  seen  after 
puberty  than  before.  Hereditary  syphilis  is  sometimes  the  cause  of  de- 
mentia, which  conies  on  about  the  fourth  or  fifth  year,  or  even  later. 
Alcoholism,  epilepsy,  insanity,  or  other  nervous  diseasoH  in  the  parents 
are  important  causes.  Prolonged  or  continuous  mental  strain,  the  rcsnlt 
of  overwork  in  achoo],  is  a  cause  of  considerable  importance,  especially  in 
girls  about  the  time  of  puberty.  As  exciting  causes  may  also  be  men- 
tioned various  reflex  conditions,  auch  as  intestinal  worms,  phimasis,  delay 
in  the  establishment  of  menstruation,  and  abnormal  conditions  of  the  nose 
and  throat;  these,  however,  can  not  have  much  iniluence  except  where  the 
predisjwsition  is  a  strong  one.  Insanity  may  be  associated  with  or  may 
follow  hysteria,  chorea,  or  epilepsy.  It  has  sometimes  followed  injury  to 
the  bniin,  acute  meningitis,  and  occasionally  other  forms  of  brain  disease. 

Symptomt. — Certain  forms  of  insanity  are  practically  never  seen  in 
children,  Huch  as  paranoia  or  primary  delusional  insanity,  acute  demen- 
tia, paretic  dementia,  periodic  or  circular  insanity,  and  cataleptic  insanity. 

Mania  is  one  of  the  most  frequent  forms,  and  is  the  most  common 
variety  of  post-febrile  iusauity.  Its  symptoms  may  be  quite  intense,  but 
are  usually  of  short  duration,  lasting  but  a  few  days  or  weeks.  In  rare 
cases  it  may  continue  for  months,  and  it  may  even  be  permanent. 

Melanchulia  is  not  uncommon.  It  is  seen  us  a  result  of  prolonged 
mental  strain  in  school,  it  may  be  due  to  fear  of  punishment,  and  some- 
times may  follow  masturbation.  It  is  usually  associated  with  some  very 
marked  disturbance  of  the  general  health.  It  shows  itself,  as  in  tho  adult, 
by  fits  of  depression,  self-mntilation,  and  even  by  suicidal  tendencies. 

Epileptic  insanity  may  follow  epilepsy  in  chtldreu  who  were  previously 
mentally  sound,  where  it  may  take  the  form  of  true  epileptio  dementia, 
or  there  may  he  attacks  of  mania  which  occur  in  the  place  of  an  epileptic 
seizure  or  follow  such  a  seizure.  Transitory  attacks  of  fury  or  frenzy 
coming  on  without  apparent  canse  should  always  suggest  the  possibility 
of  epilepsy. 

Other  forms  which  insanity  assumes  in  early  life  are :  transitory  psy- 
choses, such  as  delirium,  night-terrors,  attacks  of  sobbing  or  weeping, 
sometimes  from  fright;  moral  insanity,  as  shown  by  perversion  of  the 
moral  sense  from  injury  or  disease,  and  by  various  vicious  tendencies; 
morbid  impulses,  which  may  be  homicidal  or  sexual,  or  a  disposition  to 
thieving,  lying,  pyromania,  etc. ;  morbid  fears,  of  which  there  may  be  an 
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almost  endless  variety.  These  are  sometimes  associated  with  a  low  state 
of  physical  health ;  this,  however,  is  usually  not  the  case. 

Prognoni. — On  the  whole,  insanity  in  childhood  has  a  better  progno- 
sis than  in  the  adult  In  most  of  the  cases  of  mania,  melancholia,  the 
various  transitory  psychoses,  or  the  choreic  and  hysterical  forms,  reooTeiy 
occurs  with  proper  treatment  The  outlook  for  the  other  varietieB  is 
much  worse,  especially  in  those  in  which  there  is  a  strong  hereditary 
tendency  to  mental  disease. 

The  treatment  is  to  be  conducted  along  the  same  general  lines  as  in 
adults. 

THE  STIGMATA  OF  DEGENERATION. 

These  marks  are  of  much  importance  in  relation  to  the  different  forms 
of  nervous  disease  in  children,  especially  epilepsy,  idiocy,  and  insanity. 
They  are  of  great  value  in  determining  existing  nervous  disease,  or  as 
showing  latent  neuropathic  tendencies. 

The  physician  should  be  familiar  with  these  various  signs  in  order  that 
he  may  connect  them  with  each  other  and  refer  them  to  their  proper 
source,  and  at  the  same  time,  by  appreciating  their  significance,  be  able 
to  advise  parents  with  regard  to  the  care,  education,  mode  of  life,  and 
occupation  of  children,  in  whom  to  a  greater  or  less  degree  these  signs 
may  be  present.  These  stigmata  are  not  of  equal  importance  as  marks  of 
degeneration.  Some  of  them,  such  as  facial  asymmetry  and  most  of  the 
deformities  of  the  palate,  are  always  to  be  so  regarded ;  the  speech  defects 
are  often  so,  while  many  of  the  others  may  or  may  not  be,  according  to 
their  association.  The  stigmata  are  divided  into  anatomical,  physiological, 
and  psychical.     The  following  is  the  classification  given  by  Peterson :  * 

Anatomical  Stigmata. — Cranial  anomalies  :  Facial  asymmetry ;  de- 
formities of  the  palate ;  anomalies  of  the  teeth,  tongue,  lips,  or  nose. 

Anomalies  of  the  eye  :  Flecks  on  the  iris ;  strabismus ;  chromatic 
asymmetry  of  the  iris ;  narrow  palpebral  fissure ;  albinism ;  congenital 
cataract ;  pigmentary  retinitis. 

Anomalies  of  the  ear. 

Anomalies  of  the  limbs:  Polydactyly;  syndactyly;  ectrodactyly ;  sym- 
elus ;  phocomelus ;  excessive  length  of  the  arms. 

Anomalies  of  the  trunk :  Herni® ;  malformation  of  the  breasts  and 
thorax  ;  dwarfishness  ;  giantism  ;  infantilism ;  femininism ;  masculinism ; 
spina  bifida. 

Anomalies  of  the  genital  organs. 

Anomalies  of  the  skin  :  Polysarcia  ;  hypertrichosis ;  absence  of  hair ; 
premature  grayness. 


•  Deformities  of  the  Ilard  Palate  in  Degenerates,  by  Frederick  Peterson,  M.  D., 
iDtemational  Dental  Journal,  December,  1805. 
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PhyBiologioal  Stigmata. — Auorimltesof  motor  fuuction:  Wulkiug  late; 
tica  ;  liuTuurs  ;  iivr^iugiiui:^ ;  ejiileprfy. 

Auomalies  of  sensory  function  :  Deaf-mutism;  neuralgia;  migraine; 
hypcra^titheaia ;  aiix^stbeaia ;  bliudues^s;  myopia;  hypermetropia;  astig- 
matism; Daltonism;  hemeralopiu;  concentric  limitation  of  the  visual 
field. 

Anomalies  of  sjteecb  :  Mutism;  defective  speech;  stattoring;  stam- 
mering. 

Auomalies  of  genito-urinary  function :  Enuresis;  sexual  irritability; 
impotence ;  sterility. 

Auomalies  of  the  instinct  or  appetite  :  MerycLsm  ;  uncontrollable  ap- 
petites for  food,  li'juor,  drugs,  etc. 

Diminished  resistance  to  external  inQueuces  and  diseases. 

Retiirdrttion  of  puberty. 

FBycMoal  Stigmata. — Insanity;  idiocy;  imbecility;  feeble-mindedness; 
eccentricity  ;  moral  delintjueacy  ;  sexual  perversion. 

DKAP-MUTISM. 

Excluding  the  cases  in  which  idiocy  is  present,  which  are  not  con- 
sidered in  this  chapter,  deaf-nmtiara  may  be  due  either  to  congenital  or 
acquired  conditions;  the  larger  proportion  of  the  cases  belong  in  tho  lat- 
ter class.  When  congenital,  deaf-mutism  may  result  from  ostitis,  or  peri- 
ostitis of  the  temporal  bone,  encroaching  upon  the  cavity  of  the  middle 
ear.  from  ankylosis  of  the  ossicles,  from  absence  of  the  internal  ear  or 
any  of  its  parts.  There  may  also  be  colloid  degeneration  of  tho  labyrinth. 
It  may  reawlt  from  atrophy  of  the  auditory  nerve,  and  it  may  be  due  to  a 
leaiou  of  the  brain.  These  congenital  conditions  are  often  hereditary. 
Acquired  dcaf-nuitism  is  mofit  frequently  tho  result  of  scjirlet  fever,  and 
is  dne  to  otitis.  The  second  important  cause  is  cerebro-spinal  meningitis, 
where  it  may  be  due  to  a  lesion  of  the  brain,  the  auditory  nerve,  or  the 
ear.  It  occasionally  follows  munipa,  diphtheria,  me^isles,  and  other  infec- 
tious diseases.  It  may  result  from  repeated  attacks  of  acute  otitiB  associ- 
ated with  adenoid  growths  or  chronic  rliino-pharyngitia. 

The  younger  the  child  at  the  time  the  deafness  occurs  the  sooner  the 
power  of  speech  is  lost.  In  most  of  the  infectious  diseases,  if  the  attack 
occurs  before  the  fifth  year  speech  is  lost  According  to  Tx>ve,*  total  deaf- 
ness is  rare  among  deaf-mutes;  hearing  for  speech  is  present  to  a  useful 
degree  in  about  twenty-five  per  cent  of  the  cases,  while  hearing  by  cranial 
conduction  exists  in  nearly  all  cases.  Deaf-mutism  should  be  suspected 
if  a  child  not  idiotic  shows  at  the  end  of  two  years  no  signs  of  beginning 
to  talk.  A  cjireful  distinction  should  be  made  between  deaf-mutism  and 
idiocy  resulting  cither  from  oongenital  conditionB  or  acquired  disease. 

*  Deaf-HutiBm,  by  James  K.  Love,    MacmUl&n  &  Co.,  189ft. 
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It  is  necessary  that  this  condition  be  recognised  as  early  as  possible,  in 
order  that  the  child  may  have  the  advantages  of  proper  training  dnring 
its  early  years.  The  physician  should  insist  upon  the  child  being  sent  to 
an  institution  where  it  may  be  taught  to  speak  as  early  as  the  third,  and 
certainly  by  the  fourth  year. 

The  treatment  is  mainly  prophylactic.  The  most  important  relates  to 
the  care  of  the  ears  in  scarlet  fever,  and  the  removal  of  adenoid  vegeta- 
tions of  the  pharynx  and  other  causes  which  produce  attacks  of  acnte  or 
chronic  otitis.  For  the  condition  itself  edacation  is  the  only  thing  to  be 
considered. 


CHAPTER  IV. 
DISEAS£!S  or  TBE  SPINAL  CORD. 

MALFORMATIONS. 

Malformations  of  the  cord  are  very  frequently  associated  with  those 
of  the  brain,  and  bear  a  certain  degree  of  resemblance  to  them.  (1)  The 
cord  may  bo  absent  (amyelia) ;  this  condition  may  exist  alone  or  with  ab- 
sence of  the  brain.  (2)  The  lack  of  development  may  be  only  partial 
(atelomyelia),  as  where  some  of  the  tracts  are  wanting.  The  most  impor- 
tant one  is  defective  development  of  the  lateral  tracts,  which  may  be  a 
cause  of  spastic  paraplegia  (Charcot),  (3)  There  may  be  a  malposition  of 
some  of  the  gray  matter  (heterotopia).  (4)  There  may  be  a  double  cord 
(diplomyclia) ;  the  division  is  generally  incomplete,  and  is  attributed  to  an 
abnormal  development  of  the  central  canal ;  it  is  usually  associated  with 
other  deformities.  All  of  these  malformations  are  extremely  rare  and  of 
very  little  practical  interest. 

There  remains  to  be  mentioned  the  only  one  which  is  really  impor- 
tant— apina  bifida. 

Spina  Bifida. — Tliis  is  a  malformation  of  the  vertebral  canal  with  a 
protrunion  of  some  part  of  its  contents  in  the  form  of  a  fluid  tumour.  The 
tumour  in  elastic,  compressible,  usually  increased  by  crying,  and  sometimes 
by  i)rossuro  upon  the  anterior  fontanel.  The  contained  fluid  is  clear  serum, 
rcHonibling  in  all  re8i)ects  the  cerebro-spinal  fluid.  It  is  one  of  the  most 
frequent  conpfenital  deformities. 

According  to  Humphrey,  spina  bifida  is  due  to  an  early  failure  in 
develo)>nient, — in  most  cases  before  the  cord  is  segmentated  from  the  epi- 
blastic  layer  from  which  it  is  developed.  Hence  it  remains  adherent  to 
the  epiblastic  covering,  and  the  structures  which  should  be  formed  between 
the  cord  and  the  skin  are  undeveloped.  For  this  reason  we  have  in  the 
wall  of  the  sac  a  fusion  of  tlie  elements  of  the  cord,  nerves,  meninges,  ver- 
tebral arches,  muscles,  and  integument.    If  the  error  in  development  occurs 
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later,  the  cord  and  nerves  may  be  attached  to  tlie  sac,  but  not  intimately 
fused  with  IL;  iu  still  other  out^es  the  cord  does  nut  enter  the  sac  at  all. 
The  mulformutiou  may  occur  before  the  centrul  canal 
is  closed ;  or,  If  closed,  it  may  reopen  from  the  accu- 
mulation of  fluid.  It  is  probable  Uiat  the  accumula- 
tion of  (hi  id  first  occurs,  and  that  this  prevents  the 
union  of  tho  parts  of  the  vertebral  arches. 

Although  tho  tumour  is  generally  associated  with  n 
bifid  spine,  this  is  not  necessarily  the  case.  The  pro- 
trusion may  take  place  through  the  intervertebral 
notch  or  foramen,  or  there  may  bo  a  fissure  of  the 
bodies  of  the  vertebrie,  and  an  anterior  tumour  project- 
ing into  tho  cavity  of  tho  thorax,  abdomen,  or  pelvis, — 
spina  bifida  occulta.  The  principal  anatomical  varie- 
ties are  meningocele,  meningo-myelocelc,  and  syringo- 
myelocele.* 

Afenhtgocele. — In  this  form  there  is  a  protrusion 
of  the  membranes  only  (  Fi;C.   UKi).  The  accumulation 
of  fluid  is  either  in  the  arachnoid  cavity  or  the  subarachnoid  space  jtoste- 
rior  to  the  cord.     The  opening  of  communication  between  the  tumour  and 

the  spinal  canal  is  small  in  this  variety, 
usually  being  about  one  twelfth  to  one 
sixth  of  an  inch  in  diameter.  There  may, 
however,  be  no  communication.  The 
.^kin  is  usually  fully  developed  (Fig.  161). 
The  tumour  is  fre<]uently  globular,  some- 
limes  pedunculated,  and  may  attain  a 
vtry  large  size,  being  as  much  as  five  or 
six  inches  in  diameter.  This  is  because 
spontaneous  rupture  is  uot  likely  to  oc- 
cur, and  the  tumour  does  not  become  in- 
fected except  by  operative  interference. 
With  anch  tnmours  patients  may  live  to 
adult  life.  This  variety  is  most  frequent- 
ly seem  in  the  cervical  region.  It  has 
the  best  chance  of  natural  recovery,  and 
in  it  operation  gives  the  best  results. 

Meningo-myelocele, — This  is  by  far  the 
most  frequent  variety  of  spina  bifida,  oc- 
curring in  thirty-five  of  the  fifty-seven 
cases  reported  by  Demme.  It  is  tlic  form 
usually  seen  in  the  sacro-lnmlmr  region. 


Flo.  141.^M«i))n(;oLv)e,  in  b  child  one 
yvnr  old. 


*  See  Report  of  London  ClinicaJ  Society,  1885:  and  Uumphrey,  Lanoot,  M&rch  88, 
1885. 
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The  accumulation  of  fluid  takes  place  in  the  anterior  subarachnoid  space, 
less  frequently  in  tlie  anterior  araclmoid  cavity  (Fig.  102).  In  this  form 
the  cord  is  contained  in  the  sac,  and  usually  forms  a  part  of  its  wall. 
The  tumour  is  smaller  than  the  meningocele,  the  usual  size  being  that  of 
a  mandarin  orange.  It  is  sessile,  never  pedunculated.  As  a  rule  it  ia  only 
partly  covered  by  skin,  but  has  a  central  area,  elliptical  in  shape,  where 
there  is  only  a  thin,  translucent  membrane.  This  sur- 
face, which  is  known  as  the  central  cicatrix,  is  some- 
times covered  with  granulations,  and  frequently  ulcer- 
ates. The  tumour  often  has  a  vertical  furrow  or  a  cen- 
tral umbilication,  corresponding  to  the  attachment  of 
the  cord  on  its  inner  surface.  The  usual  relation  of 
the  parts  is  for  the  cord  to  run  horizontally  across 
the  upper  part  of  the  tumour  to  the  central  cicatrix, 
with  which  it  becomes  blended,  and  from  which  again 
the  nerves  arise.  These  re-enter  the  canal  at  the  lower 
part  of  the  tumour,  and  are  distributed  below  as  usual. 
In  other  cases  the  cord  joins  the  wall  of  the  sac  soon 
after  its  entrance,  and  its  attenuated  fibres  are  found 
spread  out  all  over  the  sac,  coming  together  again  be- 
low and  entering  the  spinal  canal. 

The  following  case,  upon  which  I  recently  made  an 
autopsy,  is  a  good  example  of  the  common  variety: 
The  child  died  on  the  third  day  after  birth  from  rup- 
ture of  the  sac.  The  tumour  occupied  the  sacral  region.  The  first 
sacral  vertebra  was  normal,  and  beneath  this  the  cord  passed,  termina- 
ting in  the  cauda  equina  soon  after  entering  the  sac,  and  continued 
back  to  the  central  cicatrix.  Here  nerve  filaments  blended  with  the 
other  tissues  in  an  indefinite  structure,  from  which  again,  with  toler- 
able distinctness,  they  could  be  seen  to  pass  over  the  wall  of  the  sac  and 
return  to  the  canal.  The  afferent  and  efferent  nerves  and  the  part  of  the 
membranes  they  carried  with  them  formed  several  septa,  making  a  smaller 
separate  sac  within  the  larger  one.  The  large  sac  was  clearly  a  dilatation 
of  the  anterior  subarachnoid  space,  and  communicated  freely  with  the 
same  space  in  the  cord  above. 

Syringo-myelocele. — In  this  variety  the  accumulation  of  fluid  is  in  the 
central  canal  of  the  cord,  the  lining  of  the  sac  being  here  the  attenuated 
and  atrophied  cord  elements.  This  is  the  rarest  form  of  tumour,  but  the 
one  most  frequently  associated  with  hydrocephalus,  and  consequently  hav- 
ing the  worst  prognosis.  It  is  usually  found  in  the  dorsal  or  dorso-lumbar 
region,  rarely  in  the  lumbo-sacral  (Fig.  1(>3). 

With  spina  bifida  other  deformities  are  frequently  associated,  the  most 
common  being  club-foot,  hydrocephalus,  more  rarely  encephalocele  or 
cerebral  meningocele,  and  hare-lip.    If  hydrocephalus  exists,  there  is  in 
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most  caseB  a  liiliitation  of  tlie  central  canal  of  the  cord  and  a  direct  com- 
muuication  between  the  tumour  and  the  lateral  ventricles  of  the  brain. 

PreHsurc  upon  the  autetior  fontanel 
cauaefl  an  increase  in  the  size  of  the 
tumour,ancI  conversely.  Club-foot  is 
usually  double,  most  frequently  tal- 
ipes equino-varus.  In  a  number  of 
cases  there  is  a  history  of  some  de- 
formity in  other  members  of  the  fam- 
ily. 1  once  fiaw  two  successive  chil- 
dren in  the  same  family  with  spina 
biGda. 

Symptoms. — The  tumour  is  pres- 
I         ^^  ^^^^B    ent  at  birth,  and   is  most  frequently 

'       ^^^  ^^^^1    situated  just  above  the  sacrum.     Pa- 

^^^^^^  ^^^^H    rulyeis  is   frequent  in  myelocele  and 

I^Bfl^H^^  j^^^^l    syriugo-myeloccle,  but        not  seen  in 

'^^^*"^^"  *^^^^  meningocele  ;  its  degree  and  its  loca- 
tion di^pend  upon  the  situation  of  the 
tumonr  and  the  extent  to  which  the 
cord  is  involved.  It  is  rare  in  cervi- 
cal tumours,  and  most  marked  in  those  situated  in  the  lumbo-sacml  re- 
gion. In  the  worst  cases  there  is  complete  paraplegia,  with  paralysis  of 
the  bladder  and  rectum.  If  the  tu- 
mour is  sacro-lumbar  or  siu-ral,  only 
the  Cauda  equina  is  likely  to  be  in- 
volved, and  this  but  partially^  so 
that  the  paralysis  of  the  extremities 
is  incomplete,  and  the  bladder  and 
rectum  may  escajw. 

In  Fig.  Ifi4  is  shown  a  very  re- 
markable ctise  of  sacral  spina  bifida 
in  a  boy  of  five  years,  wlio  came 
under  ob8<?rvation  for  incontinence 
of  faeces.  The  tumour  wjis  a  little 
more  to  the  left  than  to  the  right 
aide,  and  had  been  overlooked.  It 
had  evidently  pressed  upon  the  lower 
branches  of  the  sacral  plexus,  so  as 
to  involve  the  sphincter  and  the 
gluteal  muscles  of  the  left  side.  The 
atrophy  was  very  marked,  as  shown 
in  the  illustration. 

The  natural  course  of  spina  bifida  Fiu.  1.4.   b^  rui  apinu  bifidi 
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is  to  increaee  Bteadily  in  size;  and  if  the  tumoor  is  oovered  bj  ddn, 
its  jEfowth  raaj  be  almost  nnlimited.  It  has  been  known  to  attain  a  cir* 
eumferenoe  of  twenty-two  inches.  If  the  int^^ment  is  waatiiig,  and  titt 
aac  waJl  is  very  thin,  rupture  is  pretty  certain  to  take  place,  «ther 
spontaneously  or  by  some  accident,  in  the  course  of  the  first  few  months; 
death  tb^^n  results  from  convnlsions  owing  to  the  rapid  draining  away  ol 


*.j^f^^,f^$u 


«cn.  fitM-l^o' 


Ki. 


.  Tlfi.— Spiiiu  bifida,  with  dUatation  of  th«  central  canal  of  the  cord,  mnd  Bpinni  memngttii. 
The  cfntnil  ciinal  is  fillwi  with  round  ccUh.  anionjf  which  are  many  cocci.  TA'  is  th«  pelli- 
cle of  tihrin  uiM>n  the  TKwtorior  t*urfuc*'  of  the  pia  nintor.  also  contaJDing  many  coccL  Tlrt 
pia  is  fvcrywijtre  innltruttd  with  cellm,  even  to  the  bottom  of  the  anterior 'fioeure.  The 
(fray  matter  of  the  eord  if*  itiueh  eontfestud.  PJi  is  the  pofiterior  nerve  root  The  secdoo  >■ 
from  the  dorsal  region  of  the  oofd. 


the  cerebro-spinal  fluid,  or  from  secondary  infection.  In  a  large  number 
of  cases  death  is  due  to  marasmus  dependent  upon  the  associated  condi- 
tions. Infection  of  the  tumour  may  take  place  without  rupture,  the  germs 
passing  through  the  wall  of  tlie  sac.  If  the  opening  commanicating  with 
the  spinal  canal  is  small,  this  infection  may  excite  an  inflammation  limited 
to  the  wall  of  the  sac,  and  result  in  a  cure  of  the  spina  bifida,  nsnally  with 
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aloughing.  I  have  uow  under  observation  a  girl  teu  years  old  in  whom 
this  occurred  in  infancy.  The  site  of  the  former  tiimonr  ts  marked  by  a 
large  dense  cicatrix,  and  there  still  remains  partial  paralysis  of  the  legs. 
If  the  opening  into  the  8pinal  canal  iH  large,  in Hanintatiun  of  the  sac  is 
usually  followed  Vty  spinal  meningitis,  which  may  extend  npward  and  in- 
Tolve  also  the  meninges  of  the  brain.  In  a  case  published  by  Van  Gieson 
and  myself,*  iu  which  there  wiis  dilatation  of  the  ceiitrul  canal  of  the 
cord  and  hydrocephalus,  bacteria  penetrated  the  wall  of  the  sac  and  trav- 
Blled  up  the  central  canal  of  the  cord  (Fig.  1^5),  finally  exciting  a  sup- 
purative iiiHummation  in  the  ventricles  of  the  brain,  in  addition  to  a 
spinal  meningitis.  Sections  of  the  wall  of  the  sac  and  of  the  cord  at 
various  levels  showed  the  same  cocci.  The  child  died  at  the  age  of  three 
weeks. 

Prognosis. —This  depends  chiefly  upon  the  anatomical  variety  and  the 
existence  of  complications.  Simple  meningocele,  when  covered  by  integu- 
ment, gives  the  beat  prognosis,  antl  nomplete  recovery  may  occur.  In 
meningo-myelocele,  if  complete  paralysis  exists,  the  prognosis  is  bad  ;  and 
if  there  is  hydroceplialiis,  the  case  is  hoj>ele88.  In  <iuite  a  numl>er  of 
cases  in  which  euro  has  follovvcit  operation,  hydrocephalus  has  subse- 
quently developed.  Of  fifty-seven  cases  re^wrted  by  Demme,  twenty-five 
were  opcrntcd  upon,  with  seven  n^ooverics  and  fifteen  dcnth:^,  while  three 
Were  uninipruVfd ;  of  the  thirty-two  cases  not  operated  upon,  twenty- 
eight  died  within  the  first  month,  and  not  one  lived  over  two  years — 
the  onuses  of  death  IwMng  marasnuis,  miilure  of  the  sao,  and  meningitis. 

Diagtiosii. — It  is  unually  easy  to  recognize  spina  bifida,  but  it  is  often 
difficult  to  distinguish  between  the  difTen-nt  varieties.  The  absence  of 
a  palpable  fissure  in  the  spine,  ))crfoct  transluccnry,  and  a  peduiiculnted 
tumour,  all  point  strongly  to  meningoctde.  Paralysis  of  the  sphincters 
and  lower  extremities,  umbilication  of  the  centre  of  the  tumour,  a  sessile 
tumour,  a  paljmhie  bony  fissure,  and  a  large  central  cicatrix,  point  to 
meningo-mycloccle.  The  coexistence  of  hydrocephalus  points  to  syringo- 
myelocele. 

Treatment. — In  all  cases  the  tumour  should  be  protected  from  pres- 
sure, and  care  taken  where  it  is  not  covered  by  integument,  that  the 
surface  is  kept  absolutely  clean  and  flpef»tic.  It  should  l)e  covered  with 
some  antiseptic  powder  and  surrounded  by  a  large  pad  of  aljsorbent  cot- 
ton, or  a  nibher  ring-cushion.  Complete  paraplegia  with  involvement  of 
the  bladder  and  rectum,  hydrocephalus,  or  extreme  marasmus — all  con- 
tra-indicatc  operative  intcrferena?.  If  those  arc  absent,  operation  should 
be  considered.  The  time  of  operation  will  depend  somewhat  upon  the 
nature  of  the  tumour.  If  it  is  covered  by  integument  and  gnawing  slowly, 
it  is  well  to  wait  until  the  child  is  at  least  sLx  months  old.    In  other  cases 
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delny  is  dangerous,  becanse  of  the  liability  to  spontaneous  or  accidenTa! 
rupture. 

Nothing  is  to  be  expected  from  simple  aspiration  and  ooinpn>sgion. 
The  nu'tlnHls  of  In-atnient  which  have  been  successfully  employed  are 
ligation,  anpiration  and  injection,  and  excision  of  the  i=ac.  Ligation  is 
admissible  only  where  there  is  a  pedunculated  tumour;  and  even  for 
these  cases  some  surgeons  prefer  the  clamp.  The  treatment  by  asplm- 
tion  ami  injection  has  been  widely  used  in  Europe,  but  is  not  so  hifjhiy 
esteemed  in  America.  The  tumour  having  been  aspirated  and  about  one 
half  of  its  contents  evacuated,  there  is  injected,  without  n*moving  the 
needle,  a  drachm  of  Morton's  fluid  (iodine,  gr.  x;  iodide  of  potassium, 
gr.  XXX ;  glycerin,  ?J).  If  the  tumour  is  pedunculated,  pressure  shuuld 
be  made  at  its  neck  to  prevent  the  entrance  of  fluid  into  the  canal.  In 
all  eases  the  child  should  be  kept  in  a  recumbent  position  for  several 
hours.  The  operation  is  not  entindy  free  from  danger,  as  in  some  rases 
it  has  l>een  followed  by  convulsions  and  death  in  a  few  hours.  t*on#id- 
erablo  inflammatory  reaction  usually  occurs,  lasting  from  two  to  four 
days.  After  this  ])eriod  there  is,  in  a  favourable  case,  a  subsidence  of  the 
swelling,  with  a  gradual  contrnetion  and  finally  obliteration  of  the 
tumour.  Th<j  mortality  of  cases  treated  by  this  method  is  from  forty  to 
fifty  per  wmt.*  My  own  experience  includes  four  cases,  with  two  pc- 
coverics. 

The  dangers  of  this  operation  and  the  uncertainty  as  to  its  nzsults 
have  led  many  surgeons  to  discard  it  altogetlu^r  in  favour  of  excision, 
which  with  the  technique  of  modern  surgery  is  almost  devoid  of  risk. 
For  a  description  of  this  and  the  various  plastic  operations  that  Imvo 
liecn  proposed  in  ronnection  with  complete  or  partial  excision  of  the  sac, 
the  reader  is  referred  to  works  upon  operative  surgery.  In  operating,  it 
should  not  be  forgotten  that  in  the  great  proportion  of  the  cases  (ninety- 
five  per  cent,  according  to  the  Clinical  Society's  Rt^port,  which,  however, 
refers  only  to  fatal  cases)  some  part  of  the  cord  is  in  the  sac.  The  cord 
ifl  often  present  in  tumours  situated  below  the  third  lumliar  vertebra, 
owing  to  its  attachment  to  the  sac. 

Although  recovery  may  follow  operation,  in  a  very  large  number  of 
ca.ses  it  is  incomplete;  some  degree  of  paralysis,  with  atrophy,  contrac- 
tures, and  deformities,  remaining  because  of  the  im]dication  of  cord  ele- 
ments in  the  sac.  In  a  considerable  proportion  of  eases  hydrocephalic 
subse<|uently  develops,  as  after  similar  operations  upon  cerebral  nieniti- 
goeele. 

SPINAL   MENINGITIS. 

Tn  acute  meningitis  usually  only  the  pia  mater  is  involved.  This  rarely 
occnrs  alnne,  unless  it  is  due  to  traumatism.  It  is  most  frequently  asso- 
ciated with  inflammation  of  the  pia  of  the  brain,  and  may  occur  eitherwith 

*  Report  of  tb«  Ijondon  Clinical  Society* 
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tho  simple  or  the  tuberculous  variety.  A  certftin  amount  of  acute  in* 
JIururiiutioD  of  the  pia  mater  accompanies  most  of  the  cases  of  acute  my- 
elitis. 

Chronic  spinal  meningitis  in  children  usually  involves  tlie  dura  only. 
Inflammation  of  the  external  layer  (external  pachymuningitis)  is  usually 
aeoandary  to  caries  uf  the  vertebra*.  This  is  considered  in  the  article 
on  Oomprcssion-Myolitis, 

SymptonLB. — The  symptoms  of  inflammation  of  the  spinal  membranea, 
no  nmttor  with  wliat  pathological  condition  it  may  bo  associated,  are  due 
to  irritiition  of,  or  pressure  upon,  the  cord  or  nerve  roots.  Those  which 
are  most  common  are:  pain  in  the  back,  which  is  increased  by  move- 
ment, and  usually  by  pressure  upon  the  spinous  processes;  radiating  pains 
following  the  course  of  the  spiual  nerves,  felt  in  the  extremities  or  in 
tlie  trunk;  rigidity  of  the  spinal  column  due  to  spasm  of  the  spinal  mas- 
cles,  or  rigidity  of  the  musclea  of  the  extremities ;  and  hypenesthesia 
along  the  spine,  which  may  be  quite  acute.  When  pressure  upon  the  cord 
is  added,  there  is  paiidysis  or  paresis,  sometimes  muscular  atrophy  and 
anaeathesia.  Any  of  the  above  symptoms  may  be  acute  or  chronic,  accord- 
ing to  the  nature  of  the  primary  disease. 

The  diagnosis  betweeu  spinal  meningitis  and  myelitis  is  often  not  easy, 
for  except  in  acute  cases  the  two  processes  are  usually  associated  ;  and  in  a 
given  case  it  may  be  difficult  to  decide  whether  the  lesion  of  the  cord  or 
of  the  membranes  is  the  more  important  one.  In  meningitis,  j»uin,  ten- 
derness, spasm,  and  irritative  symptoms  are  generally  more  prominent, 
while  loss  of  power  and  anaesthesia  are  usually  partial.  In  myelitis  the 
pain,  tenderness,  and  othor  irritative  symptoms  are  less  marked,  while 
paralysis  and  amesthesia  may  be  complete. 

Treatment. — This  is  first  of  the  disease  with  which  it  is  associated  ;  in 
addition,  counter-irritation  by  means  of  the  Paquelin  cautery,  rest  in  bod, 
and  in  severe  cases  even  immobilization  of  the  spine  by  a  mechanical  sup- 
port.    Iodide  of  potassium  is  often  useful. 

MYELITIS. 

Myelitis  is  a  rare  disease  in  children,  with  the  exception  of  two  varieties 
which  are  discussed  under  separate  heads,  viz.,  compression-myelitis  and 
acute  poliomyelitis.  Otherwise  myelitis  usually  results  from  injury,  but 
it  may  occur  as  a  complication  of  any  of  tho  acute  infectious  diseases,  es- 
pecially typhoid  or  scarlet  fever,  and  diphtheria,  and  even  as  a  primary 
disease,  where  it  is  attributed  to  exposure  or  cold,  but  where  it  is  probably 
infectious.     Chronic  myelitis  may  be  due  to  hereditary  syphilis. 

Myelitis  usually  occurs  in  children  over  ten  years  of  age.  In  situation, 
it  may  be  transverse,  diffuse,  or  disseminated  ;  the  process  may  be  acute, 
siibacnte,  or  chnmic.  The  lesions  and  tho  symptoms  are  essentially  the 
same  as  when  the  disease  occurs  in  the  adult 
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Bymptoms. — Myelitis  usually  comes  on  rather  gradually,  with  onlr 
local  symptoms;  but  the  onset  may  be  quite  acute,  with  severe  general 
symptoms, — fever,  puiu,  prostratiou  and  localized  or  general  convulsioua. 
The  local  symptoms  vary  with  the  seat  and  the  extent  of  the  disease. 

In  transverse  myelitis  loss  of  power  and  ausesthesia  are  present  beIoW| 
the  level  of  the  leaiou ;  either  of  these  may  be  partial  or  complete.  At  the 
level  of  the  lesion  there  is  a  zone  of  hypenesthesia  and  "girdle-puins," 
All  the  reflexes  below  the  seat  of  the  lesion  are  exaggerate<l.  Those  atj 
tlie  level  of  the  lesion  are  lost  There  may  be  loss  of  control  of  the 
sphincters,  bed-sores,  degenerative  changes  in  the  paralyzed  muscles,  cod- 
Lractures,  and  vaso-motor  disturbances.  The  paralyzed  muscles  may  be 
rigid  or  flaccid  according  to  the  scat  and  extent  of  the  lesion. 

When  transverse  myelitis  is  situated  in  the  cervical  region  there  are 
paralysis  and  anaesthesia  of  the  arms,  legs,  and  trunk.  All  the  reflexes  are 
exaggerated,  and  there  is  general  rigidity  of  the  paralyzed  muscles.  There 
are  incontinence  of  fteces  and  retention  of  urine,  followed  by  incontinence 
from  overflow.  The  pupils  are  frequently  contracted,  and  there  may  be 
optic  neuritis.  Atrophy,  when  present,  usually  affects  the  muscles  of  the 
arms,  atui  indicates  that  the  cord  to  a  considerable  extent  is  involved* 
There  is  great  danger  to  life,  owing  to  |>aralysi8  of  the  muscles  of  respiration. 

When  the  seat  of  disease  is  the  dorsal  region,  iho  symptoms  are  similar 
to  those  above  described,  with  the  exception  that  the  arms  escape,  and 
tlmt  the  eye-symptoms  are  usually  wanting.  This  is  the  most  favonrable 
seat  of  the  disease. 

Wlieti  the  disease  is  situated  in  the  lumbar  region,  in  addition  to  para- 
plegia and  anadsthesia  of  the  legs,  there  is,  from  the  beginning,  inconti- 
nence of  urine  and  faeces.  The  knee  reflexes  are  lost;  the  muscles  atrophy, 
and  usually  give  the  reaction  of  degeneration.     Bed-sores  are  frequent. 

In  diffuse  myelitis  the  symptoms  are  a  combination  of  the  above 
groups.  If  a  large  part  of  the  cord  is  involved,  there  are  general  paraly- 
sis and  ansBsthesiii,  loss  of  reflexes,  marked  trophic  disturbances,  bed- 
sores, etc. 

The  course  of  myelitis  is  slow,  and  it  usually^ progresses  steadily  from 
bad  to  worse.  Death  is  due  to  exhaustion  or  complications — cystitis,  bed- 
sores, or  hypostatic  pneumonia— or  to  some  intcrotirrent  disease.  In  a' 
small  proportion  of  the  cases  there  may  be  partial  recovery,  but  very 
rarely  is  this  complete.  The  diagnosis  is  to  be  made  from  spinal  menin- 
gitis, tumours,  and  hiemorrhage. 

Treatment. — The  treatment  of  the  early  stage  consists  in  the  use  of  ice 
to  the  spine,  or  counter-irritation  by  means  of  dry  cupa,  mustard,  or  the 
Paqoelin  cautery.  Later,  the  iodide  of  potassium  should  be  given  in  all 
cases;  improvement  may  follow  its  use,  even  when  there  is  no  suspicion 
of  syphilis,  but  largo  doses  are  required,  and  for  a  long  period.  Electricity 
is  contra-indicated  except  in  chronic  cases,  and  then  but  little  improvement 
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is  likely  to  result  froiii  its  use.  In  thuso  |i:itifiifs  tlip  most  importnnt 
thing  is  careful  fittt?n(!on  to  cleanliness  and  to  posture,  in  order  to  pre- 
vent bed-sores,  cystitis,  and  pneumonia. 

COMPRESSION-MYELITIS. 
Synonyma:  Pressure-pAralysis  of  tbe  spiual  cord;  Pott's  paraplegia. 

Compression-myelitiR  is  sometimes  traumatic,  but  usually  follows 
caries  of  the  spiae.  It  most  frequently  complicates  this  disease  when  the 
cervical  or  upper  dorsal  vertebra?  are  involved,  rarely  when  the  lower  half 
of  the  ppinal  column  is  affected.  This  difference  is  probably  due  to  the 
smaller  size  of  the  spinal  canal  in  its  upper  portion.  According  to  Gib- 
ney,*  paraplegia  is  peen  in  fifty  per  cent  of  the  cases  of  caries  of  the  upper 
half  of  the  spine.  Essentially  the  same  condition,  so  far  as  the  cord  is  con- 
cerned, may  result  from  tumours  of  the  spinal  cord,  or  from  anything  else 
causing  pachymeningitis.  These,  however,  are  exceedingly  rare  in  child- 
hood. 

LeBiona. — In  spinal  caries  there  occurs  as  a  result  of  tuberculous  di^ 
ease  a  softening  of  the  bo<He8  of  the  vertebne,  which  fall  together  from  the 
presBure  due  to  the  superincumbent  weight  of  the  body.  This  causes  a 
backward  projection  known  as  the  kyphosis,  or  angular  deformity.  The 
spinal  canal  is  encroached  upon  by  the  remains  of  the  vertebral  bodies 
whose  ligamentous  attachments  have  been  loosened,  and  also  by  inflam- 
matory products  the  result  of  periostitis,  and  localized  inflammation  of  the 
dura  mater,  chiefly  of  the  external  layer,  but  which  sometimes  affects  the 
internal  layer  also.  All  these  conditions  Inafl  to  the  production  of  a  mass 
of  inflammatory  material,  often  containing  tuberculous  deposits,  which  is 
chiefly  iu  front  of  the  cord,  but  may  surround  it.  The  complresaion  takes 
place  slowly  in  most  of  the  cases,  from  the  gradual  progress  of  tlie  lesions 
mentioned.  In  a  small  number  of  cases  there  nmy  be  a  sudden  pressure 
from  tlie  slipping  backward  of  one  of  the  vertebral  bodies. 

In  re<;ent  cases  the  cord  at  the  seat  of  compression  is  a  little  smaller 
than  normal.  It  is  usually  involved  to  the  extent  of  from  half  an  inch 
to  two  inches.  Paraplegia  may  have  existed  where  the  changes  found  in 
the  cord  are  very  slight,  and  sometimes  whore  no  changes  are  visible  to 
tlie  naked  eye.  In  more  protracted  an<l  more  severe  cases,  the  cord  is 
much  smaller  at  the  point  of  disease,  and  under  the  microscope  shows  the 
changes  of  interstitial  myelitis  (Gowers)  with  meningitis.  In  old  Cflflos 
there  are  degeneration  of  the  nerve  elements,  atrophy,  and  sometimes  dis- 
appearance of  the  ganglion  cells,  with  more  or  less  destruction  of  the  nerve 
fibres;  sometimes  all  distinction  between  the  gray  and  white  substance  is 
lost.  In  addition  to  these  marked  changes  at  the  point  of  pressure,  there 
may  be  ascending  or  descending  degeneration,  as  from  other  focal  lesions. 
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Thero  is  usually  inflammation  of  the  nerve  roots,  which  have  also  BufTerecl 
compression.  It  Ih  in  niiiny  cases  snrj)rising  to  see  to  what  degree  the 
cord  may  be  compressed  and  etill  preserve  ita  functions. 

Symptoms, — In  caries  of  the  cervical  region  the  symptoms  of  com- 
pression-myelitis not  infrequently  precede  the  deformity,  and,  in  fact,  the 
other  objective  symptoms  of  bone  disease.  The  earliest  symptoms  of 
caries  usually  arise  from  irritation  of  the  nerve  roots,  and  consist  of 
acute  pains  not  often  referred  to  the  spine,  but  radiating  to  tlio  differ- 
ent regions  to  which  these  nerves  are  distributetl.  They  arc  felt  in  the 
neck,  in  the  chest,  in  the  epigastrium,  and  sometimes  in  the  loin&  Such 
symptoms  indicate  the  presence  of  pachymeuLngitis,  and  may  be  present 
whatever  the  location  of  the  vertebral  caries.  Accompanying  these  pains, 
there  is  noticed  a  gradual  weakness  in  the  lower  extremities,  and  some- 
times also  in  the  arms,  according  to  the  location  of  the  disease.  This 
may  steadily  increase  for  several  weeks  until  there  is  complete  paralysis. 
Other  symptoms  are  then  commonly  present.  There  is  usually  some  degree 
of  aniiesthesia,  but  in  many  cases  there  is  none,  and  there  may  bo  numbness, 
tingling,  formication,  and  pain.  The  sphincters  are  not  often  involved- 
When  the  disease  is  in  the  upj>er  half  of  the  cord,  there  are  rigidity  of  the 
extremities  and  great  exaggeration  of  all  the  reflexes,  with  marked  ankle- 
clonus.  In  the  rare  cases  in  which  the  lumbar  enlargement  is  involved, 
there  may  be  loss  of  reflexes,  paralysis  of  the  sphincters  and  bed-sores. 

The  distribution  of  the  jiaralysis  will  depend  upon  the  point  of  com- 
pression. If  this  is  in  the  cervical  region,  all  four  extremities  will  be  para- 
lyzed; if  in  the  dorsal  region,  only  the  legs.  In  rare  cases  the  paralysis 
is  unilatend,  and  if  there  is  no  spinal  deformity  the  condition  may  be  a 
most  puzzling  one.  According  to  the  extent  of  the  secondary  lesions  in 
the  cord,  there  may  occur  muscular  atrophy  and  contractures.  With  dis- 
ease in  the  upper  cervical  region,  death  may  result  from  sudden  pressure 
upon  the  cord,  owing  to  a  dislocation  of  the  odontoid  process,  which  hap- 
pened in  one  of  Gihney's  cases  ;  or  there  may  be  vomiting,  pupillary 
symptoms,  irritation  of  the  phrenic  nerve  causing  hiccough,  or  pressure 
causing  paralysis  of  the  diaphragm. 

Coarse  and  Prognosis.— These  depend  much  upon  the  treatment  of  the 
case.  In  many  cases  of  paralysis  occurring  early  in  caries,  complete  re- 
covery takes  place  in  the  course  of  a  few  weeks,  sometimes  in  a  few  days, 
after  the  application  of  a  proper  mechanical  support.  This  may  be  true 
even  whore  the  paralysis  has  continued  for  three  or  four  mouths.  In  the 
cases  which  have  been  long  neglected,  or  those  in  which  the  paralysis  de- 
velops while  proper  mechanical  treatment  is  being  carried  out,  the  chances 
of  imjjrovement,  or  at  least  of  rapid  improvement,  are  not  nearly  so  good. 
Gibney  gives  the  following  statistics  of  one  hundred  and  thirty-three 
cases  under  his  personal  observation :  thirty-one  proved  fatal ;  nine  dying 
from  myelitis,  fourteen  from  other  diseases  subsequent  to  recovery  from 
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^  timlysip,  anil  six  from  tuljerculoBiB  before  L'oinpirlr  rt'ccivcry ;  sev- 
enty-four rccoverctl  from  the  paraplegia;  twenty-seven  wea*  reeorded  as 
improved  or  still  under  ti'eatment.  Relapses  occurred  in  about  fifteen 
jMT  (.-eut  of  tlie  cashes;  nearly  all  of  these,  however,  subsequently  recov- 
ered. The  usual  duration  of  the  disease  is  from  three  months  to  two 
years.  Complete  recovery  has  ofti^n  taken  place  in  eases  that  have  per- 
sisted for  four  or  five  years.  No  case  should  be  considered  hopeless  no 
matter  how  long  the  symptoms  have  lasted,  unless  there  is  marked  atro- 
phy with  loss  of  electrical  reactions,  and  contractures  have  taken  place. 

Diagnosis. — This  is  rarely  difficult.  Spinal  caries  should  be  suspected 
in  every  case  where  the  symptoms  point  to  transverse  myelitis  coming 
on  without  definite  cause.  The  gradual  onset,  the  radiating  [lains,  the 
stiffness  nf  the  spine  in  walking,  the  gi*udual  loss  of  power,  the  increased 
reflexes  and  ankle-clonus — all  are  usually  present  and  characteristic. 
They  are  sulTicient  to  warrant  Die  diagnosis  of  spinal  caries,  even  when 
no  deformity  exists.  When  there  is  deformity,  the  symptoms  are  un- 
mistakable. 

Treatment. — The  motit  important  indications  are  the  removal  of 
pressure  and  the  fixation  of  the  spine  by  a  proper  mechanical  support- 
The  best  results  are  secured  by  the  recumbent  position,  the  child  being 
fixed  upon  a  frame,  continuous  traction  In'ing  made  upon  the  head. 
Other  measures  to  be  advised  are  the  Paquelin  cautery,  and  the  internal 
use  of  potassium  iodide.  From  his  ver}'  extensive  experience,  fiibney 
has  more  confidence  in  this  drug  than  in  all  else  except  mechanical  treat- 
ment. Large  doses  are  required,  often  from  sixty  to  ninety  grains  being 
given  daily  for  months.  From  personal  observation  of  many  of  Gibney's 
cases  1  can  bear  testimony  both  to  the  beneficial  effect  of  the  iodide,  and 
to  the  ease  with  which  it  is  generally  borne  by  children  in  the  doses 
mentioned.  Very  often  patients  gained  steadily  in  weight  while  taking 
the  drug,  and  acne  was  the  exception.  The  iodide  should  always  be 
largely  diluted.  In  all  cases  patients  should  be  carefully  watched,  kept 
Bcnipulously  clean,  and  the  position  changed  frequently  to  prevent  the 
[Qrmation  of  bed-sores.    Electricity  is  contra-indicated.    When  the  pa- 

rsis  develops  rapidly  or  occurs  suddenly,  relief  may  sometimes  be  ob- 
Pained  by  the  operation  of  laminectomy ;  but  little  is  to  be  expected  from 
this  in  the  slow  cases. 

ACUTE  P0L103IYELITIS. 
Synonyms:  Infantile  spinul  paralysis,  acute  atrophic  paralrfiis. 

This  disease  is  characterized  by  an  acute  onset,  generally  with  febrile 
symptoms,  by  an  early  and  usually  extensive  loss  of  power,  and  by  a  con- 
siderable degree  of  spontaneous  improvement  except  in  certain  groups  of 
muscles  which  remain  permanently  paralyzed,  and  undergo  a  very  rapid 
and  marked  atrophy.  A  chronic  form  of  the  disease  is  described  in 
adults,  bnt  this  is  rarely,  if  ever,  seen  in  children. 
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Acute  poliomyelitis  is  the  most  frequent  cause  of  paralysis  in  early  life 
and  it  is  often  designated  simply  as  infantile  paralysis. 

Etiology. — In  566  *  cases  the  age  at  which  the  paralysis  developed  was 
as  follows : 

During  the  flret  year 20  per  cent, 

"         "   second  year 38       « 

"         "    third  year 23       « 

"         "   fourth,  and  fifth  years 16       « 

After      "   flfthyear. 6       « 

From  this  table  it  will  be  seen  that  the  great  proportion  of  cases  develop 
before  the  fifth  year,  and  that  eighty  per  cent  of  them  begin  during  the 
first  three  years,  the  most  frequent  period  being  the  second  year. 

Boys  are  rather  more  frequently  affected  than  girls.  In  the  series  re- 
ferred to,  fifty-five  per  cent  were  males  and  forty-fivo  per  cent  were 
females.  Hereditary  influences  seem  to  have  but  little  effect  in  the  pro- 
duction of  this  disease.  It  is  rare  to  find  several  cases  in  the  same  family, 
or  to  trace  any  relation  to  nervous  antecedents.  The  onset  of  the  great 
proportion  of  the  cases  is  in  summer.  Of  Sinkler's  cases,  eighty  per  cent 
began  during  the  five  warm  months.  This  fact  is  decidedly  against  the 
theory  so  often  advanced,  that  the  disease  results  from  exposure  to  cold. 
There  are,  however,  a  few  cases  in  which  the  connection  between  exposure 
and  the  disease  seems  to  be  a  close  one.  On  account  of  the  time  of  on- 
set— most  frequently  in  the  second  year — the  disease  is  often  ascribed 
to  dentition.  In  my  series  this  was  given  as  the  cause  in  one  fifth  of 
the  cases.  The  connection  is  at  most  merely  a  coincidence.  Traumatism 
is  sometimes  given  as  a  cause,  but  the  proportion  of  cases  in  which  the 
paralysis  can  be  fairly  attributed  to  injury  is  very  small,  yet  there  are  a 
few  in  which  a  definite  injury  of  considerable  severity  has  immediately  pre- 
ceded the  onset.  In  about  twelve  per  cent  of  the  cases  above  mentioned 
the  paralysis  came  on  as  a  sequel  to  some  other  acute  disease ;  this  list  in- 
cludes nearly  all  the  diseases  of  infancy,  those  most  frequently  noted  being 
diarrhoea,  scarlet  fever,  and  measles ;  but  in  the  great  proportion  of  the 
cases  the  patient  was  in  good  health  at  the  time  of  the  attack. 

The  essential  cause  of  the  disease  is  as  yet  unknown.  On  account  of 
the  close  relation  of  the  lesion  to  the  distribution  of  the  blood-vessels, 
many  recent  writers  believe  poliomyelitis  to  be  of  infectious  origin,  the 
cord  changes  being  the  result  of  infectious  embolism  or  thrombosis. 
The  occasional  occurrence  of  small  epidemics  strengthens  this  opinion. 

Lesions. — Infantile  spinal  paralysis  is  due  to  an  acute  inflammation 
of  the  gray  matter  of  the  anterior  portion  of  the  spinal  cord.    The  late 

♦  These  statistics  and  those  which  follow  in  this  article  are  derived  from  the  follow- 
ing sources:  Sinkler,  in  Keating*s  Cyclopaedia,  vol.  iv, 855  cases;  Qalbraith,  American 
Journal  of  Obstetrics,  1894,  75  cases;  the  remaining  146  are  personal  cases  and  others 
taken  from  the  records  of  the  Ilospital  for  Ruptur^  and  Crippled,  New  York. 
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cLuiiges  which  occur  in  the  cord  as  a  result  of  thia  process  have  for 
many  yeurs  been  well  established  ;  but  the  early  chaugcs  are  even  yet  a 
matter  of  depute,  owing  to  the  lack  of  opportunities  of  examining  the 
cord  during  the  stage  of  acute  inflammation. 

In  autopsies  made  upon  cases  of  long  standing,  the  part  of  the  cord 
affected  is  distinctly  amuller  than  normal.  One  lateral  half  is  usually 
involved.  The  microscope  shows  that  the  ganglion  cells  are  few  in 
number  or  that  they  have  entirely  disapj^enred.  Those  that  remain  are 
shrunken  and  deformed  and  scarcely  recognisable  as  gangliuu  cells.  The 
entire  gray  horn  is  much  smaller  than  that  of  the  opposite  side,  and  many 
of  its  normal  elements  have  disappeared.  The  white  matter  also  is 
smaller  than  in  the  sound  half  of  the  cord.  The  anterior  nerve-rooU 
of  the  affected  side  are  smaller  than  normal,  and  are  degenerated  quite 
to  the  musfles.  The  general  changes  in  the  cord  are  of  a  sclerotic  char. 
ftcter.  The  affected  muscles  are  degenerated,  and  there  may  be  in  ex- 
treme cases  a  complete  disappearance  of  muscle  fibres,  their  plaoe  being 
tukon  by  adipose  and  librous  tissue.  In  places  where  tlie  lesion  is  leas 
•evere  the  fibres  are  small.  The  affected  limb  is  sliorter  and  the  bones 
smaller  tiian  upon  the  sound  side.  These  lesions  are  all  secondary  to 
those  of  the  anterior  ganglion-cells. 

The  most  recent  ohaervationa  upon  the  early  stage  of  the  process  by 
Siemerling,  (ioldscheidcr,  and  others,  tend  to  show  that  primarily  the 
lesion  is  an  interstitial  inflammation,  and  not  a  parenchvmutous  one,  as 
was  formerly  believed.  Goldscheider's  *  theory  of  the  disease  is  that  the 
first  changes  are  in  the  blood-vessels,  from  which  the  process  extends  to 
the  neuroglia  and  produces  a  proliferation  of  cells ;  the  changes  in  the 
gikngUon  cells  are  degenerative  in  character,  and  are  secondary  to  those 
just  described ;  the  mmc  is  true  of  the  changes  in  the  nerve  fibree, 
Aocompanying  the  process  in  some  cases  small  haemorrhages  have  been 
observed. 

The  region  of  the  cord  most  frequently  involved  is  the  lumbar  en- 
largement, but  there  may  be  more  than  one  focus  of  disease.  Usually 
only  one  lateral  half  of  the  cord  is  affeotofl,  hut  it  is  not  mro  for  both 
sides  to  be  involve<l.  In  such  cases  the  lesions  are  generally  more  ad- 
vanced upon  one  side  than  the  other. 

Symptomi. — A  frequent  form  nf  onset  is  for  a  child  to  be  taken  quite 
suddenly  ill  with  vomiting,  pains  in  the  legs,  or  general  hyperiest hesia,  and 
a  tumf>eratnro  of  from  101**  to  103°  F.  After  these  symptoms  have  lasted 
a  variable  time,  usually  from  one  to  four  days,  the  paralysis  is  discov- 
ered. In  a  smaller  number  of  cases — about  t«n  per  cent  of  the  entire 
number — the  attack  is  ushered  in  by  more  severe  constitutional  syrop- 

•  Ooldschtiidcr  Zcit.schrift  fQr  klin.  Med..  1893,  p.  4&4.  See  also  Smubs,  Nervous 
DiMMes  of  Cbildren.  1895,  p.  810. 
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toms.  There  are  convulsions,  delirium,  a  temperature  of  103^  or  104**  F., 
marked  general  prostration,  constipation,  severe  pains  in  the  back  and 
extremities, — in  short,  all  the  symptoms  of  a  severe  acute  inflammation. 
These  symptoms  last  from  two  days  to  a  week,  often  engrossing  the 
attention  of  the  physician,  so  that  the  paralysis  may  not  be  noticed  until 
the  patient  has  been  sick  for  some  time,  or  possibly  not  until  the  be- 
ginning of  convalescence.  In  quite  a  large  number  of  cases  the  general 
symptoms  are  very  slight,  and  they  may  be  absent  altogether.  A  not 
infrequent  history  is  that  the  child  went  to  bed  apparently  well ;  during 
the  night  was  noticed  only  to  be  a  little  restless,  and  that  the  next  morn- 
ing the  paralysis  was  discovered.  In  two  cases  of  my  series  the  paralysis 
came  on  quite  suddenly  while  the  child  was  walking  in  the  street,  and 
was  able  to  reach  home  only  with  considerable  difficulty.  In  such  cases 
it  is  not  improbable  that  previous  symptoms  were  present,  but  were  so 
slight  as  to  have  escaped  notice. 

In  most  of  the  cases  there  are  pains  in  the  back,  in  the  muscles  of  the 
extremities,  or  along  the  course  of  the  spinal  nerves.  With  these  pains 
general  hypersBsthesia  is  commonly  associated,  and  there  may  be  other 
disturbances  of  sensation  such  as  numbness  and  tingling.  The  develop- 
ment of  the  paralysis  is  quite  rapid,  it  often  attaining  its  maximum  in 
twenty-four  hours ;  although  sometimes  it  will  be  two  or  three  days,  or 
even  a  week,  before  its  full  extent  is  seen. 

Extent  and  distribution  of  the  primary  paralysis. — In  560  cases  in 
which  this  point  was  noted  the  distribution  was  as  follows : 

One  lower  extremity 229  cases. 

Both  lower  extremities 176  " 

General  paralysis  of  all  extremities,  and  more  or  less  of  trunk  79  " 

One  lower  and  one  upper  extremity 86  " 

Both  lower  extremities  and  one  upper  extremity 16  " 

One  upper  extremity  alone 14  " 

Both  upper  extremities 2  " 

All  other  varieties 8  " 

In  paralysis  of  the  trunk,  the  diaphragm  and  other  respiratory  muscles 
are  very  rarely  affected.  In  combinations  of  an  upper  and  a  lower  ex- 
tremity, the  limbs  are  more  frequently  affected  upon  opposite  sides  than 
upon  the  same  side.     The  sphincters  almost  invariably  escape. 

Course  of  the  disease. — The  rapid  development  of  the  paralysis  is  fol- 
lowed by  a  period  of  from  one  to  four  weeks'  duration  in  which  but  little 
change  is  seen  in  the  affected  muscles.  This  is  followed  by  spontaneous 
improvement,  which,  according  to  Gowers,  begins  in  the  muscles  last 
affected,  and  generally  reaches  its  limit  in  about  three  months.  After 
this  time  but  little  spontaneous  improvement  is  to  be  looked  for,  and  the 
residual  paralysis  is  likely  to  be  permanent.  By  the  end  of  two  months 
marked  atrophy  is  present  in  the  paralyzed  muscles.  The  affected  limb 
is  distinctly  smaller   than  its  fellow,  this  being  quite  apparent  even  in 


ACUTK  I^ULIUMVELITIS. 


831 


tlio  paralysis,  antl  six  from  tuberculosis  before  complete  recovery;  sev- 
enty-four recovered  from  the  paraplegia;  twenty-seven  were  recorded  as 
improved  or  fitill  under  treatment.  Uelapses  (H-eurred  in  almut  fifteen 
per  cent  of  the  cases;  nearly  all  of  these,  however,  subsequently  recov- 
ered. The  usual  duration  of  the  disease  is  from  three  months  to  two 
years.  Complete  recovery  has  often  taken  place  in  cases  that  have  per- 
sisted for  four  or  five  years.  No  case  should  be  considered  hopeless  no 
matter  how  long  the  symptoms  have  lasted,  unless  there  is  marked  atro- 
phy with  kisfl  of  electrical  reactions,  and  contractures  have  taken  place. 

Diagnosis. — This  is  rarely  difScult.  Spinal  caries  should  be  suspected 
in  every  case  where  the  symptoms  point  to  transverse  myelitis  coming 
on  wilhniit  definite  cause.  The  trradual  onset,  the  radiating  piiins,  the 
stiffness  of  the  spiiie  in  walking,  the  gradual  loss  of  power,  thu  increased 
reflcjces  and  ankle-clonus — all  are  usually  present  and  characteristic. 
They  are  siifTicii'nt  io  wammt  ihe  dJiignosis  of  spinal  caries,  even  when 
ni)  ik'formity  exists.  When  there  is  deformity,  the  symptoms  are  un- 
iJiistakuhle. 

Treatment. — The  most  important  indications  are  the  removal  of 
pressure  ami  tlio  fixation  of  the  spine  hy  a  proper  meciianic^l  support. 
The  best  results  are  secured  by  the  recumbent  position,  the  child  being 
fixed  upon  a  frame,  continuous  traction  being  made  upon  the  head. 
Other  measures  to  be  advised  are  the  Paquelin  cautery,  and  the  internal 
use  of  potassium  iodide.  From  his  very  extensive  experience,  Gibney 
has  more  confidence  in  this  drug  than  in  all  else  except  mechanical  treat- 
ment. Large  doses  are  required,  often  from  sixty  to  ninety  grains  being 
giv<*n  <hiily  for  months.  From  personal  observation  of  many  of  (Jibney's 
eases  I  can  bear  testimony  both  to  the  beneficial  effect  of  the  iodide,  and 
to  the  ease  with  which  it  is  generally  borne  by  children  in  tlie  doses 
mentioned.  Very  often  patients  gained  steadily  in  weight  while  taking 
the  drug,  and  acne  was  the  exception.  The  iodide  should  always  be 
largely  diluted.  In  all  cases  patients  should  be  carefully  watched,  kept 
scnipufonsly  clean,  and  the  position  changed  frequently  to  prpvent  the 
formation  of  bed-sores.  Electricity  is  contra-indicated.  When  the  pa- 
ralysis develops  rapidly  or  occurs  suddenly,  relief  may  sometimes  be  ob- 
tained hy  the  operation  of  laminectomy ;  but  little  is  to  be  expected  from 
this  in  the  slow  cases. 

ACUTE  POLIOMYELITIS. 
Synonyms:  Infantile  spinal  paralysis,  acute  atrophic  paralysis. 

Thi.s  disease  is  characterized  by  an  acute  onset,  generally  with  febrile 
symptoms,  by  an  early  and  usually  extensive  loss  of  power,  and  by  a  con- 
siderable degree  of  spontaneous  improvement  except  in  certain  groups  of 
muscles  which  remain  permanently  paralyzed,  and  undergo  a  very  rapid 
and  marked  atrophy.  A  chronic  form  of  the  disease  is  described  in 
adults,  but  this  is  rarely,  if  ever,  seen  in  children. 
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Acute  poliomvelitig  is  the  most  frequent  cause  of  paralysis  iu  eArlv  life 
and  it  is  often  designated  simply  as  inftxiiUh  paralysis. 

Stiology. — In  566  *  cases  the  age  at  which  the  paralysis  dorclope<i  was 

•B  follows; 

During  tho  first  year 20  porwnt. 

••         •*    Mcond  3'0«r 38        " 

••         ••    thirdycar 22 

"   foarth,  am!  fifth  years 15 

After      **   flftb  year  S       •• 

From  this  table  it  will  bt*  seen  tliatthe  great  pro]>ortion  of  cases  develop 
before  the  fifth  year,  and  that  eighty  per  cent  of  them  begin  dnring  the 
first  three  years,  the  most  frequent  perio<i  being  the  second  year. 

Boys  are  rather  more  frequently  affected  than  girls.  In  the  series  re- 
ferred to,  fifty-five  per  cent  were  males  and  forty-five  per  cent  were 
females.  Hereditary  influences  seem  to  have  but  little  effect  in  the  pro- 
duction of  this  disease.  It  is  rare  to  find  several  cases  in  the  same  family, 
or  to  tra<^e  any  relation  to  nervous  antecedents.  The  onset  of  the  great 
proportion  of  the  cases  is  in  summer.  Of  Sinklor's  cases,  eighty  per  cent 
began  during  the  five  warm  months.  This  fac-t  is  decidedly  against  the 
theory  so  often  advanced,  that  the  disease  results  from  exposure  to  cold. 
There  are,  however,  a  few  cases  in  which  the  connection  l>ctwecn  exposure 
and  the  disease  seems  to  be  a  close  one.  On  account  of  the  time  of  on- 
set— most  frequently  iu  the  second  year — the  disease  is  often  ascribed 
to  dentition.  In  my  scries  this  was  given  as  the  cause  in  one  fifth  of 
the  cases.  The  connection  is  at  most  merely  a  coincidence.  Traumatism 
is  sometimes  given  as  a  cause,  but  the  proportion  of  cases  iu  which  the 
panilvsis  can  be  fairly  attributed  to  injury  is  very  small,  yet  there  are  ■ 
few  in  which  a  definite  injury  of  considerable  severity  has  immediately  pro- 
ceded  the  onset.  In  about  twelve  per  cent  of  the  cases  above  mentioned 
the  paralysis  came  on  as  a  sequel  to  some  other  acute  disease;  this  list  in- 
cludes nearly  all  the  diseases  of  infancy,  those  most  frequently  noted  being 
diarrhcea,  scarlet  fever,  and  measles ;  but  in  the  great  proj)ortion  of  the 
cases  the  patient  was  in  good  health  at  the  time  of  the  attack. 

The  t»saential  cause  of  the  disease  is  as  yet  unknown.  On  account  of 
the  close  relation  of  the  lesion  to  the  distribution  of  the  blood-vessels, 
many  recent  writers  believe  poliomyelitis  to  be  of  infectious  origin.,  the 
cord  changes  being  the  result  of  infectious  embolism  or  thrombosis. 
The  occasional  occurrence  of  small  epidemics  strengthens  this  opinion. 

Lesions. — Infantile  spinal  paralysis  is  due  to  an  acute  inflammation 
of  tiu'  gray  matter  of  the  anterior  portion  of  the  spinal  cord.    The  late 

*  These  stAtistics  and  thcwc  which  follow  in  Ibis  article  are  derivfcl  from  the  follow- 
ing Miirces:  Sinklcr,  in  KcatinK'a  Cyclop^lia,  vol.  iv, SJifl  cases;  Gulbraith.  AnicricAu 
Jounml  of  Oljstetrics,  1804,  75  cases;  the  remaining  146  Hrv  [nTKiital  ca«w  and  others 
taken  from  the  records  of  llie  Hospital  for  Ruptured  and  Crippled,  New  York. 
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changes  which  wcur  in  the  cnrd  aa  u  result  of  this  procosa  have  for 
many  years  been  well  efitabliahed ;  but  the  early  changes  are  even  yet  a 
matter  of  U'upute,  owing  to  the  lack  of  opportunities  of  examining  the 
cord  tluring  the  stage  of  acMte  innuminatiou. 

In  autopsies  made  upon  cases  of  long  standing,  the  part  of  the  cord 
affected  is  distinctly  smaller  than  normal.  One  lateral  half  is  usnally 
involved.  The  microscope  shows  that  the  ganglion  cells  are  few  in 
number  or  that  they  have  entirely  disappeared.  Those  that  remain  are 
shrunken  and  deformed  and  scarcely  recognisable  as  ganglion  cells.  The 
entire  gray  horn  is  much  smaller  than  that  of  the  opp4)8ite  side,  and  many 
of  its  normal  eleraenta  havp  disappeared.  The  white  matter  also  is 
flrnaller  than  in  the  sound  half  of  the  curd.  The  anterior  nerve-roots 
of  the  atrected  side  are  smaller  than  norma),  and  are  degenerated  quite 
to  the  muscles.  The  general  changes  in  the  cord  are  of  a  sclerotic  char. 
acter.  The  affected  muscles  are  degenerated,  and  there  may  be  in  ex- 
treme cases  a  complete  disappearance  of  muscle  libres,  their  place  being 
lakt»n  by  adipose  and  tibrous  tissue.  In  places  where  the  lesion  is  less 
severe  the  librea  are  amall.  The  affected  Hmb  is  shorter  and  tl»e  bones 
smaller  than  upon  the  sound  side.  These  lesions  are  all  secondary  to 
those  of  the  ant<?rior  gunglioii-uells. 

The  most  rocont  oUservaiioiifl  upon  the  early  stage  of  the  process  by 
Siemerling,  (JoldscheiUer,  and  others^  tend  to  show  that  primarily  the 
lesion  is  an  interstitial  influrntnution,  and  not  a  parenchymatous  one,  as 
was  formerly  believed.  (Joldscheider's*  theory  of  the  disease  is  that  the 
first  changes  are  in  the  blood-vessels,  from  wliich  the  process  extends  to 
the  neuroglia  and  produces  a  proliferation  of  cells ;  the  changes  in  the 
ganglion  cells  are  degenerative  in  character,  and  are  secondary  to  those 
just  described  ;  the  same  is  true  of  the  changes  in  the  nerve  fibres. 
Accompanying  the  process  in  some  cases  small  haemorrhages  have  been 
observed. 

The  region  of  the  cord  moat  frcqnently  involved  is  the  himbar  en- 
largement, but  there  may  be  more  th»n  one  focus  of  disease.  Usually 
only  one  lateral  half  of  the  cord  is  affected,  but  it  is  not  rare  for  both 
sides  to  be  involvt'ti.  In  snch  cases  the  lesions  are  generally  more  ad- 
vanced upon  one  side  than  the  other. 

Symptoms. — A  frequent  form  of  onset  Is  for  a  child  to  be  taken  quite 
suddenly  ill  with  vomiting,  pains  in  the  legs,  or  general  hyperiesthesia,  and 
a  temperature  of  from  101*  to  103°  F.  After  these  symptoms  have  lasted 
a  variable  time,  usually  from  one  to  four  days,  the  paralysis  is  discov- 
ered. In  a  smaller  number  of  cases — about  ten  per  cent  of  the  entire 
number — the  attack  is  ushered  in  by  more  severe  constitutional  symp- 


Ooldifcbtfider.  Zeit^ehrift  fOr  klin.  Mod^  1898,  p.  494.    See  also  Swhs,  Nervoui 
of  Children,  1890,  p.  810. 
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toou.  There  «•  oonroliioiu,  deliriam,  a  tempentare  of  103*  or  104*  F^ 
marked  gnun}  provUBtioo,  oocurtipfttion,  aerere  pains  in  the  back  aad 
eztremitiee, — in  ihort,  all  the  sjmptoms  of  *  severe  acote  infUannation. 
Theee  fymptomi  kM  from  tvo  dajs  to  a  week,  often  engrossing  the. 
atteotion  of  the  physician,  so  that  the  peralystB  may  not  be  noticed  ontO 
the  patient  has  been  sick  for  some  time,  or  poedbW  not  antO  the  be- 
ginning of  oonralescence.  In  quite  a  large  number  of  cases  the  geaeimt 
sjmptoms  are  very  Blight,  and  they  maj  be  absent  altogether.  A  not 
infrequent  historj  is  that  the  child  went  to  bed  apparentlj  well ;  daring 
the  night  was  noticed  only  to  be  a  little  restless,  and  that  the  next  morn- 
ing the  paralysis  was  discovered.  In  two  cases  of  my  series  the  paralym 
<:ame  on  quite  suddenly  while  the  child  was  walking  in  the  street,  mod 
was  able  to  reach  home  only  with  considerable  difficulty.  In  such  cai 
it  is  not  improbable  tliat  prenona  symptoms  were  present,  bot  were 
slight  as  to  liave  escaped  notice. 

In  most  of  the  cases  tliere  are  pains  in  the  back,  in  the  muscles  of  th9, 
extremities,  or  along  the  course  of  the  spinal  nerves.  With  these  pain«> 
general  liyper^sthesia  ia  commonly  associated,  and  there  may  be  other 
disturbances  of  sousution  such  as  numbness  and  tingling.  The  develop- 
ment of  the  paralysis  is  quite  rapid,  it  often  attaining  its  maximum  in 
twenty-fonr  hours;  althuugh  sometimes  it  will  be  two  or  three  days,  oi 
even  a  week,  before  Ob  full  extent  ia  seen. 

Extent  and  ditftribution  of  Ike  primary  paraJy»i$, — In  600 
whii^h  thiH  jHjiiit  was  noted  the  distribution  was  as  follows: 

Olio  lower  extremity 229  et 

Both  lower  «>ilfi>mitiM 176 

OoTKtriit  pAralyfiif  of  all  extrpmities,  and  more  or  lem  of  trunk      79 

Uiio  lower  lUid  om*  upper  citrcinity 36 

B<ilh  lowtT  extrrmitipH  wid  one  upiwrextreniitT 16 

Oiip  up[H'r  extremity  alono 14 

Both  iipjH'r  oxlreinilioB 2 

All  other  varit'tiejs 8 

In  paralysis  of  the  trunk,  the  diaphragm  and  other  respiratory  muach 
are  very  rarely  affected.      In  combinations  of  an  upj)er  and  a  lower  ex- 
tremity, tlio  limbs  are  more  frequently  alTected  upon  opposite  sides  than 
upon  the  sjiine  side.     The  sphincters  almost  invariably  escape. 

ConrHfi  of  the  dismae. — The  rapid  development  of  the  paralysis  is  fol- 
lowed by  a  pcriml  of  fntm  one  to  four  weeks'  duration  in  wliioh  but  little 
change  is  seen  in  the  affected  muscles.  This  is  followed  by  spontaneous 
improvement,  which,  according  to  Gowers,  begins  in  the  ronscles  last 
alTectoil,  and  goncrally  reaches  its  limit  in  about  three  months.  After 
this  timr  but  little  sponianoous  improvement  is  to  be  looked  for,  and  the 
residual  paralysis  is  likely  to  be  permanent.  By  the  end  of  two  months 
marked  atrophy  is  present  in  the  paralyzed  muscles.  The  affected  limb 
is  distinctly  smaller   than  its  fellow,  this  being  quite  apparent  even  in 
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infants.  Except  at  the  onset,  sensory  disturbances  are  absent;  the  knee- 
jerk  IS  last  in  jiaruitlugic  casoB,  and  iu  those  in  wliich  thft  extensors  of 
the  thigh  are  paralyzed.  There  is  arreated  growtli  in  the  whole  limb 
(Fiji;.  IHG).  It  becomes  much  smaller  and  shorter  than  ila  fellow.  The 
great  relaxation  of  tho  ligaments  at  the  joints  may  allow  siihhixationj 
especially  at  the  knee  and  at  the  ahonlder.  The  circulation  in  the  af- 
fected limb  is  poor;  it  ia  often  blue  and  cold,  but  bed-sores  are  never 
seen. 

Electrical  reactions. — Very  early  iu  the  disease  the  atrophied  mnsclee 

begin  to  lose  their  power 
to  respon  d  to  farad  ism. 
Ill  the  muscular  groups 
which  are  to  bo  perma- 
nently paralyzed,  the  fara- 
dic  response  may  be  lost 
in  a  week.  The  muscles 
in  whicli  recovery  is  to 
take  place  often  preserve 
a  certain  degree  of  con- 
tractility, although  this  \& 
less  than  normal,  and  im- 
proves later.  The  rc8|M)n8e 
to  the  galvanic  carrent 
may  be  increased  for  a  few 
months,  and  then  slowly 
fail  as  the  muscular  fibres 
themselves  degenerate,  and 
at  the  end  of  two  or  three 
ye^trs  it  may  disappear  al- 
together The  reaction 
of  degeneration  is  present 
with  great  uniformity  in 
the  atrophied  muscles,  bat 
in  them  alone. 
ReHtdufil  paralysis  and  deformity. — Only  one  lower  extremity  is  in- 
volved iu  half  the  cases,  and  tho  paral^'sis  is  usually  incomplete  and  con- 
fined to  certain  groups  of  muscles.  The  extensors  both  of  the  thigh  and 
of  the  leg  are  nearly  always  involved  to  a  greater  degree  than  the  flexors, 
and  in  very  many  cases  only  the  extensor  groups  are  paralyzed.  The 
muscles  most  frequently  affected  are  the  anterior  tibial  group,  and  next 
the  peroneal  group.  Tho  most  frequent  deformity  resulting  from  this 
paralysis  is  talipes  valgus,  and  next  to  this  talipes  varus,  both  of  these 
being  usually  associated  with  a  certain  amount  of  equinus.  In  very  rare 
casee  there  is  talipes  calcaneus.     Most  children  with  paralysis  of  only  one 


Kia.  166.— An  old  casa  of  infantile  Bi>iQal  pAmlyHiK  of  tho 
•nlire  loft  lower  extremity,  sbowing  extromc  nlmphy 
of  thd  tliiifh  and  Ittg,  and  a  very  chAnclerlittic  defonn- 
ity  of  tbe  foot 


Km.  ItiT- — An  oKI  case  of  irifiintne  »pinal  pamlyM;'  of  the  U-ft  rtrm  nnJ  ithonlili'r  niu»ole^,  wilh 
rtwtilttng  IttU'ral  curvuturc.  Thu  i^piiuil  d4>ff>ntiit>'  is  luuruuMxl  hy  Uiu  liiet  Ibnl  ttiu  ]mtieijl 
had  ftlBO  Bufferod  trota  oDipyoma  or  the  IcA  side. 

covers  to  a  much  greater  degree  than  the  other.  Most  of  these  patients 
are  able  to  walk  with  the  assistance  of  braces,  a  few  only  by  the  aid  of 
crutches.  Some  walk  while  they  are  young,  bnt  are  unable  to  do  so 
when  fully  grown,  because  the  disproportion  between  the  size  of  the  body 
and  the  limbs  is  then  much  greater. 
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Paralysis  of  one  upper  extremity  rarely  oocurs  alone,  but  is  associated 
with  paralysis  of  one  or  both  lower  extremities.  Complete  paralysis  of 
an  arm  is  rarely,  if  ever,  seen.  The  musoular  groups  affected  may  be  the 
small  muBcles  of  the  haud^  the  tnuficles  of  the  forearm, — especially  the 
extensors, — or  the  shoulder  group.  Of  single  muscles,  the  one  most 
frequently  involved  is  the  deltoid  ;  this  may  result  in  subluxation  of  the 
shoulder.  From  paralysis  of  the  muscles  of  the  trunk  or  shoulder  of  one 
side,  lateral  curvature  may  develop  (I'i^.  16t).  If  the  serratus  magnus  is 
affected  the  scapula  stands  out  prominently,  giving  rise  to  the  so-called 
"angel-wing"  deformity, 

DiagBOfiia. — The  general  symptoms  of  the  onset  have  nothing  charac- 
teristic about  them,  and  no  diagnosis  can  be  made  until  the  paralysis  has 
taken  place.  The  acute  onset,  the  rapid  wasting,  the  spontaneous  im- 
provement in  certain  groups  of  muscles,  the  absence  of  sensory  symptoms, 
and  finally  the  reaction  of  degenemtion, — all  constitute  a  type  which  it  is 
difficult  to  confound  with  any  other  disease. 

At  the  onset  this  paralysis  nmy  resemble  that  resulting  from  acute 
transverse  myelitis.  In  the  latter,  however,  we  got  anaesthesia,  exagger- 
ated knee-jerk,  ankle-clonus,  generally  involvement  of  the  sphincters, 
a  tendency  to  bcd-soros,  slight  wasting,  and  no  reaction  of  degeneration. 
It  is,  besides,  extremely  rare. 

Multiple  neuritis  is  in  most  cases  easily  distinguished  from  poliomye* 
litis  by  its  gradual  onset,  by  the  presence  of  pain  and  other  sensory  symp- 
toms as  well  as  loss  of  power,  and  by  the  fact  that  spontaneous  recovery 
generally  occurs  within  two  or  three  months.  Besides,  there  is  usually  a 
history  of  antecedent  diphtheria.  But  multiple  neuritis  sometimes  begins 
suddenly  with  febrile  symptoms,  and  paralysis  may  occur  early,  precisely 
as  it  does  in  poliomyelitis.  Furthermore,  in  some  cases  of  neuritis,  the 
sensory  symptoms  arc  not  marked,  and  thoy  may  have  entirely  diBuppoarod 
before  the  patient  is  seen.  In  such  cases  the  diagnosis  from  poliomyelitis 
may  be  difficult  or  even  impossible  except  by  the  course  of  the  disease ; 
for  atrophy  is  common  to  both  conditions,  and  even  the  electric4i!  reac- 
tions may  be  identical.  There  is  no  doubt  that  some  cases  formerly  re- 
ported as  examples  of  poliomyelitis  terminating  in  complete  recovery  were 
really  cases  of  multiple  neuritis. 

The  diagnosis  from  acute  cerebral  palsy  is  chiefly  difficult  when  the 
spinal  paralysis  has  been  hemiplogic  or  diplegia  in  type,  or  when  after 
cerebral  hemiplegia  the  leg  or  the  arm  has  recovered  so  completely 
that  the  case  resembles  monoplegia.  In  cerebral  palsies  there  is  usually 
rigidity ;  there  is  no  reactiotj  of  degeneration  ;  other  cerebral  symptoms 
are  commonly  present,  or  there  is  a  history  of  an  onset  with  cerebral 
symptoms;  and  the  atrophy  is  less  marked.  The  most  diagnostic  point 
is  the  electrical  reactions. 

Acute  poliomyelitis  may  be  mistaken  for  other  than  nervous  diseases. 
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In  the  early  stage  it  may  be  confounded  with  the  pseudo-paralysis  of 
Bcurvy.  I  have  several  tinica  seen  the  mistake  made  of  diagnosticating 
paralysis  where  scurvy  was  present.  In  scurvy,  however,  there  is  seen 
exccBtfive  tenderness  and  hyperee&thesia,  pain  upon  motion,  especially 
about  the  knees,  spongy  gums,  and  sometimes  ccchymoses  about  the 
joints.  The  muscular  weakness  of  rickets  is  sometimes  mistaken  for  in- 
fantile paralysis.  However,  in  rickets  the  symptoms  are  always  bilat- 
eral, the  electrical  reactions  are  normal,  and  other  signs  of  rickets  are 
present.  In  all  doubtful  cases  the  chief  reliance  for  the  diagnosis  of 
paralysis  should  be  placx'd  upon  the  character  of  the  electrical  reaction*. 
The  lameness  resulting  from  paralviiis  may  resemble  somewhat  that  due 
to  hip-disease;  but  with  a  careful  cxnmination  there  can  rarely  be*  any 
difficulty  in  making  the  differential  diagnosis. 

Frog^nosiB. —  Poliomyelitis  is  accompanied  by  little,  if  any,  danger  to 
life.  It  is  possible  that  death  may  take  place  during  the  stage  of  acute 
inflammation,  but  this  is  certaiuly  extremely  rare.  The  most  important 
tpiestion  in  enily  prngnosi>i  is  whether  there  will  be  any  permanent  pa- 
ralysis, and,  if  no,  what  will  be  its  extent.  Tlie  important  symptouts  for 
prognosis  are  the  amount  of  wasting  and  the  condition  of  the  electrical 
reactions.  Muscles  which  in  ten  days  have  lost  completely  their  faradic 
ctuitractility  are  almost  certain  to  waste  rapidly  and  severely.  The  bt^st 
indication  of  coming  improvement  is  the  return  of  faradic  contractility. 
If  this  is  completely  lost  for  s-ix  months,  recovery  is  doubtful;  if  for 
one  year,  improvement  in  these  muscles  is  not  to  be  expected.  If  faradic 
contractility  has  never  been  lost,  very  great  and  early  improvement  in 
the  paralyzed  muscles  may  be  confidently  predicted.  After  three  moDths 
but  little  spontaneous  improvement  is  to  be  looked  for,  aud  after  two 
years  none  at  all.  Complete  recovery  is  possible  only  with  a  le.*«ion  of 
very  limited  extent;  and  while  it  may  occur,  it  is  so  infrequent  that  it 
should  not  be  expected. 

Treatment — Unfortunately,  moat  of  the  easos  do  not  come  under  ob- 
servation during  the  acute  stage,  or  the  nature  of  the  disease  is  overlooked 
until  the  paralysis  has  occurred.  In  the  early  stage  the  indications  aro,to 
induce  free  perspiration  by  hot  baths,  to  keep  the  patient  in  a  prone  or 
lateral  position,  and  to  use  counter-irritation  to  the  spine  by  means  of 
dry  cups,  mustard,  or  the  Paquelin  cautery,  or  an  ice-bag  may  be  placed 
aloug  the  spine.  The  natural  course  of  the  disease  is  to  be  kept  in  mind, 
for  the  tendency  is  to  overestimate  the  effect  upon  the  paralysis  of  the 
drugs  used  in  the  early  stage.  On  theoretical  grounds,  ergot  is  indicated, 
but  it  is  doubtful  whether  any  drugs  have  much  effect. 

After  all  acute  symptoms  have  subsided,  or  at  the  end  of  two  or  three 
weeks,  electricity  may  be  used,  but  its  curative  effects  have  been  rerj 
greatly  overestimated.  The  object  in  using  electricity  is  to  keep  up  the 
nutrition  of  the  muscles  until  the  cord  has  recovered,  which  it  is  almost 
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certain  to  do  to  a  considerable  degree.  But  no  amount  of  electrization 
can  preserve  musolea  whose  ganglion  cells  have  completely  diBiippeared. 
These  continue  to  waste  and  lose  their  faradic  contractility,  no  matter 
how  early  electricity  ia  begnn  nor  how  faithfully  it  is  continued.  Faradism 
may  be  used  for  such  groups  atj  respond  to  it;  otliervs'ise galvanism  should 
be  employed.  The  beneficial  results  from  electricity  are  to  be  obtAined 
in  the  first  year,  chiefly  in  the  first  six  months.  Too  much  can  not  be 
said  against  the  routine  use  of  electricity  in  cases  which  have  been  para- 
lyzed three  or  four  years,  with  the  vain  hope  that  some  good  may  be  done, 
even  though  there  ia  no  response  to  either  current.  Strychnine  may  be 
used  in  conjunction  with  electricity  after  all  symptoms  of  central  irrita- 
tion have  subsided,  but  there  ia  still  great  diversity  of  opinion  regarding 
its  effect. 

Friction  and  massage  are  of  undoubted  value  in  improving  the  circula- 
tion and  the  nutrition  of  a  limb,  and  should  be  continued  regularly  twioe 
a  day  for  u  long  period. 

Mechanical  Trmtme/tt. — The  first  use  of  mechanical  appliances  ia  the 
prevention  of  deformity.  All  cases  of  paralysis  should  be  carefully 
watched,  and  braces  applied  lis  soon  as  any  tendeucy  to  deformity  from 
muscular  contraction  shows  itself.  This  is  much  easier  than  to  overcome 
deformities  which  have  been  allowed  to  develop,  and  quite  as  important 
for  the  patient.  The  second  use  of  apjMiratus  is  to  furnish  support  to  the 
limb  in  order  to  enable  the  child  to  walk.  By  such  menns  many  get 
about  with  tolerable  comfort,  for  whom  locomotion  witliout  apparatus 
is  impossible  except  with  crutches.  Tlie  third  pur[>ose  of  apparatus  is,  to 
overcome  existing  deformities  in  neglected  cases.*  Braces  are  generally 
used  in  conjunction  with  myotomy  or  tenotomy  of  the  various  shortened 
tendons,  excision  of  portious  of  elongated  tendons,  and  the  production 
of  artificial  anehyloaia  in  cnsea  of  "  fiail  joints."  By  these  means  the 
orthopiedic  surgeon  is  able  to  give  a  great  deal  of  relief  to  these  unfortu- 
nate and  sometimes  helpless  patients. 

On  the  whole,  the  treatment  is  extremely  unsatisfactory,  and  the  result 
depends  upon  the  severity  and  extent  of  the  original  disease,  rather  than 
upon  the  particular  line  of  treatment  adopted  or  the  time  at  which  it  is 
boffiin. 


TUMOURS  OF  THE  SPINAL  CORD. 

Tumours  of  the  cord  are  exceedingly  rare  in  childhood,  and  almost 
unknown  in  infancy.  The  most  common  varieties  seen  in  early  life  are 
glioma,  sarcoma,  and  tuberculous  tumours.  Eisenschitz  has  reported  a 
case  of  tuberculous  tumour  in  the  dorsal  region  occurring  in  a  child  of 


*  See  Gibney,  New  York  Medical  Journal,  April  8,  \88^  On  the  Limitation  ot 
Th«rapeatioa  in  Infantile  Pamlyvia. 
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three  and  a  half  years.  There  was  a  similar  growth  in  the  cerebellunL 
The  symptoms  were  essentially  those  of  compression-myelitis. 

In  my  service  at  the  Bahies*  Hospital  I  have  had  a  case  of  glioma 
of  the  cord  in  a  child  only  one  year  old,  which  was  in  many  respwts 
unique.  The  early  symptoms  were  gradual  paralysis  of  the  npper  ex- 
tremities, to  which  were  added  later,  stiitness  of  the  neck,  and  finally  im- 
mohility  of  the  head — the  position  being  that  of  typical  cervical  caries. 
During  the  sixteeu  days  of  observation  there  was  high  fever,  from  101°  to 
104**  F.  There  were  no  pupillary  or  vaso-motor  symptoms.  At  the  au- 
topsy the  cord  was  found  to  be  the  seat  of  a  diiTuse  gliosis.  In  the  cer- 
vical region  there  was  marked  enlargement,  the  cord  being  fully  four  timcfl 
its  natural  size.  A  microscopical  examination  by  Dr.  C.  A.  Ilerter  showed 
that  the  growth  apparently  began  in  the  vicinity  of  the  central  caual, 
and  that  the  gliomatous  process  involved  the  entire  length  of  the  cortJ.* 

A  somewhat  similar  cose  has  been  reported  by  Miura  in  a  boj  of 
eight  years. 

The  diagnosis  of  tumours  of  the  spinal  cord  in  infancy  is  practically 
impossible.  In  later  childhrvod  they  are  most  apt  to  be  mistaken  for 
Pottos  disease,  but  the  symptoms  are  the  same  as  thoae  seen  in  lumuurs  of 
adult  life. 

SYRINGOMYELIA. 

Syringo-myelia,  although  a  rare  disease,  is  sometimes  seen  in  early  life. 
The  term  is  applied  to  a  condition  in  which  there  is  a  cavity  in  tlie  cord 
the  result  of  a  pathological  process,  in  contradistinction  to  the  cases  in 
which  a  cavity  is  the  result  of  a  malformation,  or  hydromyehiSy  although 
it  is  not  infrequent  for  the  two  conditious  to  be  associated.  The  patho- 
logical process  which  precedes  the  cavity  formation  is  now  thought 
to  be^  in  most  cases  at  least,  an  infiltration  of  the  subatanoe  of  the 
cord  with  gliomatous  cells.  The  process  is  somewhat  similar  to  that  just 
described  in  the  case  of  tumour  of  the  spinal  cord,  with  the  exception 
that  where  it  results  in  cavity  formation  it  is  slower.  The  infiltration  in 
these  cases  usually  begins  near  the  central  canal.  It  is  followed  by  a  de- 
generation and  breaking  down  of  the  infiltrated  areas,  beginning  at  the 
centre.  As  the  cavity  forms  it  extends,  and  usually  first  invades  the  gray 
matter  of  the  commissure,  later  the  jiosterior  gray  horns,  the  posterior 
columns,  or  the  anterior  horns.  The  resulting  cavity  is  usually  irre^^i- 
lar  in  shajw,  and  may  be  very  small,  or  may  extend  through  a  large  part 
of  the  length  of  the  cord.  It  is  most  frequently  situated  iu  the  lower 
cervical  and  upper  dorsal  regions.  It  Ls  filled  with  fluid,  and  surronnded 
by  gliomatous  tissue. 

•  For  a  full  report  of  this  case  by  Dr,  Herter  and  myself,  see  American  Journal  o( 
the  Medical  Sciences,  April.  1895.  Sec  also  Kobts,  Beilrag  xur  Diagnoetik  der  Hftcfc- 
enmarkstumoren  im  Kindesalter,  Dresden,  1B86. 
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According  to  Starr,  the  esaential  (fvtnptoms  are  of  three  kinds:  (1) 
There  is  progressive  musculiir  atrophy,  wilh  pivrulysis  of  some  or  nil  tlie 
muscles  of  one  limb,  usually  extending  to  the  opposite  limb  and  to  the 
trunk,  sometimes  accompanied  by  the  reaction  of  degeneration  ;  (2)  vaso- 
motor and  trophic  didturl^titiceH  in  the  affected  limb,  such  as  cyanosis, 
coldness,  bullous  eruptiona,  ulceration,  abscesses,  atrophy,  and  sometimes 
fragility  of  the  bones  and  diminution  of  perspiration ;  (3)  sensory  dis- 
turbances, which  are  probably  the  most  characteristic  symptoms  of  the 
disease, — there  is  loss  of  the  sense  of  pain  and  of  temperature  in  the  atro- 
phied part,  while  the  sense  of  touch  and  of  location  may  be  preserved. 
The  extent  and  distribution  of  these  symptoms  will  of  course  depend 
upon  the  position  of  the  disease. 

The  course  of  syringo-myella  is  essentially  chronic,  the  daration  being 
usually  several  years;  and  although  spontaneous  arrest  sometimes  occurs 
the  disease  is  in  most  cases  steadily  progressive- 

The  cause  is  unknown,  and  it  is  not  inlluenced  by  any  form  of 
treatment, 


FRIEDREICH'S   ATAXIA. 

This  is  a  chronic  disease  of  the  spinal  cord  and  medulla,  which  begins 
most  frequently  in  childhood  or  about  puberty.  The  lesion  affects  first 
the  posterior  columns,  ufterwaixl  the  crossed  pyramidal  tracts,  the  direct 
ecrel>ellar  tracts  in  the  lateral  columns,  and  Clarke's  vesicular  columns 
in  the  gray  matter  of  the  cord.  There  is  probably  some  disease  of  the 
medulla,  tlie  pons,  and  possibly  of  the  cerebellum  and  the  posterior 
nerve-roots.  In  advanced  cases  other  parts  of  the  cord  may  be  involvc<l. 
The  disease  is  seen  in  certain  families,  often  affecting  several  mem- 
bers in  succession  at  about  the  same  age.  It  occurs  particularly  in 
families  where  alcoholism,  insanity,  and  other  nervous  diseases  are  fre- 
quent. 

Bramweil,  in  his  monognLph  upon  this  disease,  gives  the  following  as 
the  characteristic  symptoms :  There  is  ataxia,  first  of  the  lower  extremities, 
but  gradually  extending  to  the  upper  extremities  and  the  face.  Early  in  the 
disease  there  is  some  weakness  in  the  legs,  especially  in  the  anterior  group 
of  muscles.  In  the  late  stages  this  is  marked  and  accompanied  by  atrophy. 
The  gait  is  peculiar,  like  that  of  ordinary  ataxic  patients,  the  difficulty  in 
walking  being  due  to  the  ataxia  and  not  to  the  paresis.  After  a  time  there 
is  produced  a  characteristic  deformity  of  the  foot, — it  is  shortened,  as  if 
from  pressure  against  the  toes  and  the  heel,  the  instep  is  high,  and  the  ex- 
tensor tendon  of  the  great  toe  stands  out  prominently.  This  deformity  is 
seen  quite  early  in  the  disease.  There  is  often  lateral  curvature  of  the 
spine.  The  knee-jerk  is  absent.  Unprovoked  and  uncontrollable  laughter 
is  quite  a  charact*»risfcic  symptom  of  the  disease.  The  patient  is  unable  to 
stand  with  bis  eyes  closed.     There  are  palpitation,  occipital  headache,  and 


842 


DISEASES  OK  THE  NERVOUS  SYSTEM. 


sometimes  vertigo.  In  the  later  stages  speech  is  slow  and  difficulty  and 
the  patient  talks  like  one  intoxicated.  The  expression  of  the  face  is 
vacant,  and  often  nystagmus  is  present.  There  may  bo  choreic  move- 
menU.  The  symptoms  steadily  progress  until  the  patient  may  be  help- 
less, although  the  geneml  health  may  remain  good  for  years. 

The  disease  is  distinguished  from  locomotor  ataxia  by  the  absence  of 
the  "  lightning  pains,"  and  of  the  bladder,  rectal,  or  genitid  symptoms,  the 
pupillary  changes,  the  optic-nerve  atrophy,  and  the  trophic  changes  in  the 
bones  and  joints.  It  is  distinguished  from  cerebral  tumour  by  the  absence 
of  headache,  vomitiug,  and  optic  neuritis,  and  by  its  longer  course.  The 
progress  of  the  disease  is  slow  but  steady.  It  may  last  from  twenty  to 
thirty  years.    It  is  incurable. 

LANDUY'S   PARALYSIS  (ACUTE   ASCENOIXfl    PARALYSIS). 

This  rare  disease  is  occasionally  seen  in  early  life.  In  regard  to  its  eti- 
ology but  little  is  definitely  known,  the  usual  causes  assigned  being  the 
same  :iH  those  of  myelitis. 

It  is  characterized  by  a  paralysis — sometimes  preceded  by  general 
symptoms  of  mulaue,  fever,  etc. — which  begins  in  the  legs  and  spntada 
rapidly  to  the  muscles  of  the  tnink  and  upper  extremities;  finally  it  ruuv 
involve  the  neck,  diaphragm,  and  muscles  of  articulation.  The  paruljsia 
develops  quite  rapidly,  often  attaining  its  height  in  from  twenty-four  to 
forty-eight  hours,  sometimes  even  proving  fatal  within  this  time.  In 
other  cases  it  comes  on  gradually,  and  may  be  two  or  three  weeks  in  reach- 
ing its  maxiTnnm.  There  is  dyspnuea  from  involvement  of  the  musclt^s  of 
respiration.  The  paralyzed  muscles  are  flaccid.  There  is  hvperaeslheaia, 
followed  by  partial  or  complete  aniestbesia  and  loss  of  reflexes.  There  are 
no  changes  in  the  electrical  reactions,  no  atrophy,  no  bed-sores,  and  usually 
no  involvement  of  the  sphincters.  Occasionally  the  arms  may  be  affected 
before  the  legs,  and  even  the  bulbar  sympUmis  may  be  the  first  noticed. 
Death  is  the  most  frequent  termination,  and  in  fatal  cases  the  disease  laaU 
from  two  days  to  a  week.  If  recovery  takes  place,  it  is  after  two  or  throe 
months  of  illness. 

The  pathology  of  the  disease  is  as  yet  unknown.  The  indications  for 
treatment  are  the  same  as  in  acute  myelitis,  for  in  the  beginning  the  two 
diseases  can  not  usually  be  distinguished  from  each  other. 

THE  MUSCULAR  ATROPniE& 

These  cases  may  be  broadly  divided  into  two  groups,  following  in  the 
main  the  classification  of  Sachs:*  (1)  Those  dependent  upon  disease  of 
the  spinal  cord, — the  spinal  atrophies;  (2)  those  which  are  primiirily  dis- 
eases of  the  muscles  themselves, — the  idiopathic  atrophies. 


*  Kew  York  Medical  Journal,  December  15,  1888. 
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Til  tli€  group  of  atrophioB  of  apinal  arigin  belong  (1)  the  *'hand  type" 
of  Aran  iind  Duoheiuie,  which  has  been  shown  to  be  dej>eudeut  upon  a 
leBion  of  the  apinal  cord  ;  (2)  the  "peroneal  typo  "  of  Charcot,  Marie^  and 
Tooth,  which  as  yet  lack8  positive  pathological  proof  of  ite  apinal  origin, 
although  its  etiology,  symptoms,  and  course  leave  but  little  doubt  that  it 
belongs  in  the  same  category  with  the  hand  type. 

In  the  aecond  (idiopathic)  group  are  included  (1)  muscular  pseudo-hy- 
pertrophy, aud  (2)  the  ao-called  '*  juvenile  atrophy"  of  Erb,  which  is  a 
much  less  frequent  condition.  These  two  varieties  have  the  following  fea- 
tures in  common  :  There  is  progressive  wasting,  beginniTig  early  in  child- 
hood, aud  associated  at  some  period  with  hypertrophy  of  certain  muscles. 
There  are  no  fibrillary  contractions,  no  reaction  of  degeneration,  and  no 
lesions  in  the  cord.  From  a  pathological  point  of  view  these  diseases 
might  be  more  properly  considered  elsewhere,  but  they  are  so  closely  asso- 
dated  clinically  with  the  spinal  atrophies  that  it  has  seemed  better  to  de- 
scribe them  in  this  connection. 

Progressive  Muscular  Atrophy  of  the  Hand  Type.— This  disease  is  char- 
acterized by  a  very  slow  but  progressive  wasting,  which  usually  begins  in  the 
muscles  of  the  ball  of  the  thumb  of  one  or  both  hands.  Then  the  palmar 
group  of  muscles  belonging  to  the  little  finger  are  affected,  and  later  the 
interossei.  When  the  wasting  has  reached  a  certain  degree,  there  is 
produced  a  peculiar  and  characteristic  deformity  of  the  hand  known  as 
main  en  griffs,  or  "claw-hand."  Following  these  muscles,  those  of  the 
forearm  may  be  affected.  At  this  point  the  disease  is  sometimes  arrested, 
or  the  atropliy  may  csteud  to  the  muscles  of  the  arm  and  shoulder,  espe- 
cially the  deltoid,  and  finally  to  those  of  the  back.  Exceptionally,  the 
atrophy  begins  in  the  muscles  of  the  shoulder  group  or  even  in  those  of 
the  leg.  The  wasting  takes  place  very  slowly,  the  muscles  disappearing 
fibre  by  fibre,  but  the  degree  which  may  be  reached  is  often  extreme. 
The  only  other  characteristic  symptoms  are  fibrillary  contractions  in  the 
muscles  which  are  soon  to  atrophy.  The  patient  is  not  conscious  of  them, 
but  they  are  visible.  The  faradio  contractility  is  preserved  just  in  propor- 
tion to  tlio  amount  of  muscle  remaining.  If  the  atrophy  is  complete,  it  is 
entirely  lost. 

The  coui-se  of  the  disease  is  a  very  chronic  one,  covering  many  years. 
It  is  incurable.  In  rare  cases  the  process  may  extend  to  the  muscles  of 
the  tongue,  affecting  deglutition  and  articulation,  and  death  may  occnr 
from  interference  with  respiration ;  otherwise  the  disease  does  not  tend  to 
shorten  life. 

In  this  form  of  atrophy  heredity  is  an  important  etiological  factor. 
The  disease  may  occur  in  children,  but  very  often  does  not  begin  until 
after  puberty.  The  lesion  consists  in  an  atrophy  of  the  ganglion  cells  of 
the  anterior  horns  of  the  spinal  cord,  followed  by  secondary  degeneration 
of  the  anterior  nerve-roots. 
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Progreiaive  Mosoular  Atrophy  of  the  Peroneal  Type.— This  is  much  lev 
frequent  than  the  variety  just  described.  lu  this  form,  the  first  to  waste 
are  the  anterior  muscles  of  the  leg,  especially  the  extensor  longns  halluois 
and  extensor  communis  digitoruni,  afterward  the  peroneal  gronp.  The 
small  muscles  of  the  foot  are  next  affected,  and  the  disease  may  then  go 
on-  to  involve  the  muscles  of  the  calf.  At  this  point  it  may  be  arrested 
permanently,  or  for  several  years,  after  which  the  thigh  muscles  may  wasta 
like  those  of  the  leg.  After  many  years  the  hands  are  in  some  cases  inToWed 
as  in  the  type  previously  described,  and  even  the  muscles  of  the  forearm. 
As  a  rule,  the  supinator  longns,  the  muscles  of  the  shoulder,  neck,  trunk, 
ami  face,  escape  altogether.  The  atrophy  is  generally  Hymmetrical,  bnt 
not  invariably  so.  The  cutdinoous  reflexes  are  usually  present  There  ia 
no  pain.  The  reaction  of  degeneration  is  present  in  some  of  tlie  muscles, 
and  tibrillary  contraotious  are  frequent,  but  not  always  seen. 

In  this  variety  also  the  influence  of  here<lity  may  often  be  traced.  It 
is  said  that  boys  usually  inherit  the  disease  through  the  mother.  Like 
the  previous  type,  it  begins  late  in  childhood  or  not  until  after  pnbcrty. 

As  stated  above,  positive  proof  that  this  disease  is  due  to  a  ceutnU 
lesion  in  the  cord  is  as  yet  lacking.  Analogy,  however,  leads  to  the  belief 
that  it  depends  upon  changes  in  the  ganglion  ceils  of  the  anterior  horns 
in  the  lumbar  region,  similar  to  those  found  in  the  cervical  region  in  the 
hand  type.  The  course  of  the  disease  is  very  chronic,  and  it,  too,  ia  incar- 
able.  The  resulting  deformity  resembles  that  seen  after  poliomyelitis,  and 
may  require  the  same  mechanical  treatment,  with  similar  operations  for 
relieving  contractions. 

Muscular  Pseudo-Hypertrophy  (Pseudo-Hypertrophio  Paralysis). — This 
is  the  most  frequent  and  best-known  variety  of  the  idiopathic  atrophica. 
It  is  a  disease  of  certain  families,  often  three  or  four  children  being  af* 
fected,  the  boya  much  more  frequently  than  the  girls.  The  symptoms  aa 
a  rule  come  on  early  in  cliil(lhoo<],  nearly  always  before  the  tenth  year. 
The  earlier  symptoms  relate  to  a  general  weakness  of  the  lower  extremitiM, 
which  is  accompanied  by  a  marked  increase  in  the  size  of  certain  mnscular 
groups,  usually  those  of  the  calves,  but  sometimes  more  of  the  thighs  or 
the  gluteal  regions.  Children  walk  late  and  unst^idily,  and  fall  very  easily. 
They  have  special  difficulty  in  rising  from  the  Door  and  in  mounting 
stairs.  The  method  of  rising  is  quite  characteristic:  the  patient  lifts  his 
body  until  he  touches  the  floor  only  with  the  hands  and  feet;  then  he 
proceeds  to  "climb  up  himself"  by  putting  first  one  hand  npon  the 
knec»  and  then  the  other,  gradually  moving  his  hands  higher  and  higher 
up  the  thighs  until  the  erect  position  is  attained.  This  is  seen  in  most 
of  the  cases,  but  not  in  all. 

The  size  attained  by  the  calves  is  sometimes  very  great.  Oowers  men- 
tions a  case  in  which  a  boy  of  twelve  had  calves  measuring  fourteen  and  a 
half  inches  in  circumfureuce.     The  enlargement  may  affect  almost  any 
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muscular  group  of  the  lower  extremity.  In  the  upper  extremity,  the  in- 
(ra-spiutttus  is  most  frequently  enlarged^  next  the  supra-spiuatus  and  the 
deltoid.  The  pectorals  and  latissimu^  dorsi  are  never  enlarged,  but  are 
generally  markedly  wasted.  Mont  of  these  patienta  exhibit  while  standing 
a  marked  degree  of  lumbar  lordosis,  duo  to  the  weakness  of  the  extensors 
of  the  hip.    This  is  well  shown  in  Fig,  1G8.    The  patient  may  be  so  weak 

upon  his  legs  that  the  slightest  touch 
will  cause  him  to  ftdl,  even  with  his 
apparently  immense  muscular  devel- 
cfpment.  The  Bmull  muscleti  are  gen- 
erally weaker  than  those  which  are 
enlarged. 

Later  in  the  disease  marked  atro- 
phy occurs  with  a  corresponding 
weakness  of  all  the  affected  groups, 
and  the  patient  may  be  unable  to 
walk  or  even  stand.  With  the  ex- 
ception of  the  use  of  his  hands,  he 
may  be  absolutely  helpless.  The 
kneo-jfrk  is  at  llrat  normal,  but  grad- 
ually diminiHiies  until  it  is  finally 
lost.  The  electrical  reactions  are 
normal  until  marked  wasting  occurs, 
when  there  is  a  lessened  response  to 
fanidism  and  galvanism,  but  never 
the  reaction  of  degeneration.  There 
are  no  tibrillary  contractions,  and  no 
sensory  disturbancea.  The  progress 
of  the  disease  is  generally  slow,  and 
sometimes  irregular.  It  is  often  more 
rapid  in  early  childhood,  and  slower 
after  puberty. 

The  lesions  are  confined  to  the 
muscles.  At  autojwy  they  appear 
yellow,  and  microscopicjilly  there  is 
found  very  marked  atrophy  of  the 
muscle  fibres,  which  iu  places  have 
been  almost  entirely  replaced  by  fat; 
there  may  be  no  trace  of  muscle  left, 
the  structure  resembling  adipose  tissue.  In  other  places  there  is  an  accu- 
mulation of  fat  between  the  atrophied  muscle  fibres,  and  a  very  great 
increase  of  the  interstitial  tissue. 

The  prognosis  is  grave,  most   patients  dying  before   adult  life  ii 
reached.     The  diagnosis  ia  generally  easy  from  the  apparent  hypertro- 


».  1itB.-^uscalAr  p««udo-h7pCTtrDphy, 
ahawinfT  to  a  moderate  decree  llio  Inr^*? 
ealv«H  and  ifttiU'al  reirioiiK  with  h  rnurkL-il 
lordosiA.  ^Froni  m  i>lioU>gr»ph  by  Ur.  M. 
A.  BUrr.) 
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phy  and  actual  weakness  of  the  muscular  groups.    The  disease  ia  incur* 
able. 

The  Juvenile  Form  of  Muscular  Atrophy.— This  is  much  less  frequent 
than  the  form  ju»t  described,  but,  like  it,  begins  in  childhuod  or  earlf^ 
youth.     It   is   characterized  by  progressive  wasting  of  certain  tnuscuUr 
groups,  cHpecially  those  about  the  shoulders  and  jwlvis^and  hypertrophy  of , 
uther8.     Of  the  shoulder  and  upper  extremity,  the  muscles  affected  are  ib< 
pectorals,  the  trajjezius,  the  latissimus  dorsi,  the  serrati,  the  rhoniboidelal 
the  muscles  of  the  upper  arm,  and  the  subscapularis.    The  deltoid,  infr»-| 
apiuutus  and  supra-spiuatus  for  a  long  time  escape,  and  may  be  liypcr- 
trophied.    Tiie  hand  and  forearm  are  not  involved.     In  the  lower  extrem- 
ity, the  muscles  of  the  pelvis,  thighs,  and  gluteal  regions  are  affected," 
while  those  of  the  leg  and  foot  e8caj)e.     With  this  atrophy  there  may  l>d^ 
associated  a  true  or  pseudo-hypertrophy  of  certain  muscular  groups.     In 
this  disease  there  are  no  fibrillary  contractions,  no  reaction  of  degeneni-^ 
tion,  and  no  sensory  disturbances.     The  course  and  result  of  this  foi 
are  essentially  the  same  as  in  the  preceding  variety.     It  is  now  generallj 
regarded  as  closely  allied  to  it  in  its  pathology,  the  most  important  dif- 
ference being  that  of  localization. 

There  has  been  described,  chiefly  by  Landouzy  and  Di^jerine,  anolhofl 
form  of  atrophy  known  iis  the  infantile  facial  type.     In  this,  wasting  Uv 
gius  in  the  muscles  of  the  face  \  the  lips  are  thickened,  but  all  the  rest  nf 
the  faciul  muscles  are  markedly  atrophied,  giving  a  peculiar  expression  to, 
the  mouth  known  as  "the  tapir  mouth."     Later,  the  atrophy  extends  to 
the  shoulders  and  arm,  but  does  not  involve  the  supra-spinatus  or  infra- 
spinatus, or  the  flexors  of  the  hand  and  forearm.    This  is  sometimes  d^ 
scribed  as  beginning  in  the  shoulders,  or  even  in  the  legs.     The  descrip- 
tion therefore  corresponds  to  the  juvenile  form  of  Erb,  with  the  addition 
of  facial  symptoms,  and  it  is  probably  a  variety  of  the  same  disease. 


CHAPTER   V- 


DISEASES  OF  THE  PERIPHERAL  NERVES, 

MULTIPLE  NEURITIS. 

Uhder  the  term  multiple  neuritis  arc  included  those  caaes  in  which 
several  nerves  are  involved  in  an  inflammatory  process,  which  may  at  tii 
be  general.     In  its  distribution  multiple  neuritis  is  usually  symmetric 
but  it  is  not  necessarily  so. 

Etiology. — The  chief  cause  of  multiple  neuritis  in  children  is  diph- 
theria, although  it  is  occasionally  seen  after  other  infectious  discs 
especially  malaria,  typhoid  or  scarlet  fever,  and  measles.     In  diphtherb 
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the  inflammation  is  due  to  the  direct  action  of  the  toxinea  upon  the  nerve 
structures,  aincc  it  can  be  induced  in  animals  hy  injecting  toxinea  into 
the  circulution.  There  is  little  doubt  that  in  i\U  infectious  diseases  the 
infliniraiition  is  excited  in  a  similar  way.  The  metallic  poisons,  lead  and 
arsenic,  are  rarely  the  cause  of  niuUiple  neuritis  in  early  life,  and  the 
same  ia  true  of  alcohol,  although  a  marked  case  from  this  cause  has 
recently  come  under  my  observation  in  a  child  only  three  years  old.* 
Lastly,  there  are  cases  in  which  the  cause  assigned  is  simply  exposure  to 
cold, — those  classed  as  rheumatic. 

LesionB. — Almost  any  nerves  in  the  body  may  be  affected,  although 
the  distribution  varies  somewhat  with  the  cause  of  the  disease.  The 
tnusculo-spiral  and  the  anterior  tibial  nerves  are  most  frequently  involved, 
but  the  inflammation  may  affect  any  of  the  spinal  nerves,  including  the 
phrenic,  and  occasionally  the  cranial  nerves,  eapecialiy  the  pncumogas- 
trie,  hypoglossal,  oculomotor,  and  abducens.  Several  nerves  in  different 
parts  of  the  body  are  usually  affected,  the  lesion  being  in  most  cases  sym- 
metrical. 

The  affected  nerve  is  sometimes  red  and  swollen,  owing  to  acute  conges- 
tion and  u-dema  or  a  sero-flbrinous  exudation.  In  other  cases  the  changes 
are  almost  entirely  degenerative.  The  microscope  shows  the  changes 
sometimes  to  be  chiefly  interstitial  and  sometimes  chiefly  parenchymatous. 
There  is  an  exudation  of  cells  into  the  sheath,  between  the  sheath  and 
the  nerve  fibres,  and  even  between  the  nerve  fibres  themselvos.  The 
myeline  breaks  up  into  granules,  and  in  places  may  completely  disappear. 


*  This  case  was  in  mAny  respects  a  rotaarkuble  one.  The  boy  completely  emptied  a 
dtvantfir  contiiining  twelve  ounces  nf  whisky*  Ijui  almost  iTnmt*(lirtt«ly  vmniipd  the 
grrater  [Mirt  of  it.  lie  soon  aft«r  showeU  tho  symjiLotiiK  of  ulcuhulii'  inioxiontinn.  und 
in  a  ffiw  hours  bcoaine  coniatoso,  in  whitih  ronilition  he  cmitinued  for  twolre  hours. 
AfttT  this  lie  gradually  lost  \towvT  in  his  lygs,  and  at  the  end  of  n  week  was  unoble  to 
walk  lit  all.  He  had  conrulsinns,  ami  after  this  there  d«%'elnped  the  Ufoiul  syiTii>tom8 
of  meningitis  at  the  convexity,  with  which  ho  was  admitted  to  the  Babies'  Hospital, 
Decemlwr  13,  18!)5,  three  weeks  after  drinkinp  the  whisky.  The  child  was  then  an- 
conscious  and  Ihcra  was  present  incomplete  paralysis,  affecting  all  four  extremities, 
with  Aiuesthesia  of  the  arms.  The  actire  innammatory  symptoms  continued  for  six 
weeks  longer,  during  whieh  time  there  were  repeated  convulsions,  continuous  stupor, 
fever,  gradually  inereasin;;  defnrniilies,  markerl  almphy,  ln»i8  of  reflexes,  and  great  dimi- 
nuMon  in  the  fanulic  contractility  of  all  the  paralyzed  mnscles;  in  the  thighs,  left  leg, 
and  alHluminal  muscles  there  wure  no  responses  to  a  strong  current.  Iml  there  was  no- 
where the  reaction  of  degenemtion.  The  child  was  at  death's  door  for  three  or  four 
we«ks.  Three  months  after  the  attack  the  first  signs  of  impruvement  were  observed  in 
tlie  cerebrnl  symptoms.  Shortly  afterward  ho  began  to  use  his  liands,  and  at  the  end 
of  six  weeks  he  was  walking  alone  and  talking  freely.  The  impruvement  was  very 
rapid,  and  eight  weeks  from  the  date  of  the  first  change  for  the  better,  and  Qtb  months 
from  the  time  of  taking  Ihe  whisky,  he  was  as  well  as  ever.  The  diagnosis  was  mul- 
tiple Alcoholic  neuritis,  with  a  convexity  meningitis.  (Fig.  160  is  from  a  photograph 
taken  while  the  symptoms  were  at  their  height.) 
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The  lute  changes  are  those  of  sabocnte  or  chronic  degeneration  of  the 
nerre  fibres.* 

With  these  changes  in  the  nerves  there  are  associated,  in  some  casei, 
inflammatory  and  degenerative  changes  in  the  ganglion  cells  of  the  spinal 
cord,  although  they  are  much  less  severe  than  are  the  lesions  in  the  nerveiL, 
However,  they  were  once  regarded  as  the  explanation  of  some  of  tbi 
cases,  particularly  of  diphtheritic  paralysis. 

Symptoms. — The  onset  of  iniiltipte  neuritis  is  in  most  cases  a  grad- 
aal   one,  it  being  naiially  from   two  to  four  weeks  before  the  paralysis^ 
reaches  its  height.     Very  exceptionally  the  onset  may  be  abrupt,  with 
fever,  and  marked  panilysis  in  a  few  days.     It  is  characteristic  of  this 
disease  that  both  motor  and  sensory  symptoms  are  present,  and  that  tbejT' 


fi«.  lOy,— Alfoholii-  ncuhti/s^  rliuwiny  •.harm'lcrialic  ilmpp.n^'  ■•!  thv  I'-cu    Thin  iim?iii-  u 
lower  tixuxuiiiitis  wiis  iiiHiouiiai;d  for  over  n  luouUi.    Boy  ibrve  years  olJ. 
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are  the  same  in  their  distribution.  The  syuiptoms  are  u.<ually  symtni 
rieal.  There  \a  first  noticed  a  general  weakness  in  the  afTected  niuscU 
which  slowly  increases  to  complete  paraly^^is-  As  the  cxti^nsor  lh'oujm^ 
of  the  hands  and  feet  arc  apt  to  be  affected,  there  are  wrist-drop  an<i 
fftol-drop  (P'ig.  liJi)).  The  paralysis  may  Iwgin  in  (he  feel  antl  hnndn, 
and  gradually  extend  until  it  involv*^  not  only  the  four  extrcmihi*s,  but 
even  the  niusrti?s  of  the  trunk  and  the  neck,  although  Ibis  is  rare.  The 
child  may  then  \\e  nhsolutely  helplc-is,  unable  to  #it  up,  or  even  to  support 
his  bead.  In  such  cahc^  the  head  seems  loosely  attached  to  the  body,  and 
rolls  about  on  ibo  shoulders  like  a  ball.  Weakness  of  the  spinal  mu.-^'lcsi 
leads  to  deformities  (Fig.  170),  which  I  have  seen  mistaken  for  Pott's  dis-' 


*  For  A  full  description  of  the  Icstous,  consult  Starr's  Middleion-Goldsmith  L 
New  York  Mudical  Record,  18«7. 
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ease,  even  by  experienced  observers.  In  most  of  the  muflcular  gronpa 
the  paralysis  is  incomplete.  The  symptoms  which  relate  to  the  phrenic 
and  the  cranial  nerves  will  be  described  with  Diphtheritic  Paralysis,  for 
they  are  rarely  seen  u\  any  other  form.  It  is  characteristic  of  multiple 
neuritis  that  the  bladder  and  rectum  escajTe, 

The  sensory  aymptomB  are  marked  only  in  the  early  stage  of  the  dis- 
ease, while  the  paralysis  is  incretising;  they  improve  so  much  more  rap- 
idly than  the  motor  symptoms,  that  they 
may  be  altogether  wanting  at  tlio  time 
that  the  paralysis  is  at  its  height.  In 
some  cases  they  are  so  slight  as  to  be 
overlooked.  There  is  usually  pain  along 
the  course  of  the  affected  nerves,  which 
is  sharp  and  neuralgic  in  character,  and 
generally  associated  with  a<.mte  tender- 
ness of  the  nerve  trunks  and  of  the  mus- 
cles. Often  there  is  a  general  hypenes- 
thesia  in  the  early  part  of  the  attack, 
followed  by  partial  una^thesia.  The 
sensations  of  touch,  pain,  temperature, 
and  the  muscular  sense  are  all  about 
equally  affected. 

Ataxia  is  not  uncommon,  aud  may 
be  a  more  striking  symptom  than  the 
loss  of  power.  All  the  reflexes  are  di- 
minished or  lost,  especially  the  knee-jerk, 
as  the  legs  are  usually  most  affected. 
Sometimes,  particularly  after  diphtheria, 
there  is  loss  of  the  knee-jerk,  when  there 
is  no  other  symptom  of  neuritis.  In  the 
severe  cases  mnscular  tremor  is  frequent 
Atrophy  is  a  prominent  symptom  of 
neuritis,  and  it  is  evident  early  in  the 
disease,  often  being  quite  aa  rapid  as  in 
poliomyelitis.  The  electrical  reactions 
are  altered, — every  grade  of  reduction  in 
the  responses  being  seen,  from  a  slight 
diminution  in  the  reaction  to  faradism 
to  the  complete  reaction  of  degeneration.  Vaso-motor  symptoms,  such  as 
ffidema  of  the  affected  parts,  glossiness  of  the  skin,  etc.,  are  often  present. 
Deformities  from  muscular  contraction  occur  early ;  they  may  be  severe, 
and  in  some  cases,  pcrrtianent. 

Course  and  Prognosis. — The  usual  course  of  the  disease  is  for  the  symp- 
toms gradually   to  increase  for  throe  or  four  weeks  and  then  improve, 
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sometimes  rapidly,  but  more  often  slowlj,  the  case  usuallj  going 
to  complete  recovery  in  the  course  of  a  few  months.  ExceptionAUj 
the  paralysis  may  be  permanent.  The  Beusory  symptoms  always  disujv 
|>ear  before  the  motor  ones.  Multiple  neuritis  may  prove  fatal,  from  |ia- 
ralysis  of  the  heart  or  the  muscles  of  respiration,  or  death  may  be  due  to 
asphyxia  from  the  entrance  of  food  or  foreign  bodies  into  the  air 
owing  to  anaesthesia  of  the  epiglottis  and  paralysis  of  the  muscles 
deglutition.  Death  sometimes  follows  from  complications,  especially 
pneumonia.  The  electrical  reactions  are  of  much  prognostic  value  in 
regard  to  the  persistence  of  the  paralysis.  If  the  reaction  of  degeneration 
is  present  the  paralysis  is  certain  to  last  many  months,  and  some  mnsclt 
are  sure  to  be  permanently  affected.  Where  there  h  simply  a  diminution^ 
in  the  faradic  responses,  even  though  accompanied  by  marked  atrophy, 
conipleiu  recovery  may  be  expected,  although  it  is  often  slow. 

Siagnosif.— The  diagnostic  features  of  multiple  neuritis  are  the  oom- 
bination  of  motor  and  sensory  symptoms  with  the  same  distribution,  the 
occurrence  of  atrophVf  and  the  diminution  in  the  electrical  responses, > 
the  rejiction  of  degeneration.  The  gratlual  onset  and  the  widc-spi 
distribution  of  the  paralysis  are  also  characteristic.  If  all  four  extremities 
arc  paralyzed,  it  is  altogether  the  probable  disease ;  and  if  to  this  is  added 
paralysis  of  the  neck  and  spinal  muscles,  the  diagnosis  is  almost  certain. 
The  facts  that  the  paralysis  is  often  incomplete,  and  that  it  involves  parts 
(iintant  from  each  other,  arc;  also  important  Neuritis  inny  U*  mistaken 
for  polioniycliti;*,  for  Landry's  paralysis,  or  for  Pott*5  paraple^fia;  an 
iniportnnt  diagnostic  point  from  (lie  last  mentioned  is  the  condition  nf 
the  reflexes, — being  greatly  cxajrgeratod  in  Potts  paraplegia,  while  ihcy 
are  diminished  or  lost  in  multifile  neuritis. 

Treatment. — As  this  disease  tends  in  the  great  majority  of  cases 
Bpontaneoua  recovery,  it  is  difficult  to  estimate  the  value  of  any  meth^ 
of  treatment.  Causes,  such  as  lead,  arsenic,  alcohol,  and  malaria,  are  to 
bo  sought  and  removed  as  the  first  step.  During  the  acute  stage  the 
may  be  bo  severe  as  to  require  relief,  which  is  best  accomplished  by  t] 
applic4ition  of  heat.  In  using  counter-irritation  care  is  necessary,  and 
such  active  measures  as  cauterization  should  not  be  employed, for  troubls-, 
some  ulceration  may  follow.  After  the  acute  stage  has  passed,  or  at  the  em 
of  three  or  four  weeks,  electricity  should  bo  begun,  faradism  being  us<?d  if 
the  muscles  respond  to  a  moderate  current,  otherwise  galvanism.  This 
should  be  continued  daily  until  recovery.  Strychnine  is  much  used  in 
these  cases,  but  it  is  doubtful  whether  it  has  any  specitic  influence,  al- 
though as  a  tonic  it  is  rahmhic.  Other  tonics,  such  as  iron,  quinine, 
and  most  of  all  cod-liver  oil,  should  be  given  in  every  case.  Maflsage  is 
also  beneOcial.  The  special  treatment  of  cardiac  and  respiratory  paralysis 
will  be  discussed  in  the  following  article. 
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DIPHTHEUrnC  PARALYSIS. 

This  is  not  only  the  most  frequent  variety  of  multiple  neurits,  but  it 
luis  s(niH'  peciilinritips  wlilch  iirnkt'  a  separate  considi'rntinn  of  it  desirable. 

Frequency. — Ateonliug  to  the  statirilics  of  variou*;  obt»ervors,  paralysis, 
including  all  varieties,  occurs  after  diphtheria  in  from  5  to  15  per  cent 
of  lilt!  fUHcH.  Sanno  gives  11  prr  cent  in  '2A4S  cases;  Ijennox  lirowne,  14 
per  cent  in  1,000  cases;  the  liqiort  of  the  Collective  Investigation  by  the 
American  Piediatric  Society,  U.7  per  cent  of  3,384:  cases  which  were 
treated  by  antitoxine. 

It  is  ditUcult  to  state  to  what  de^ee  the  frequency  of  paralytic 
sequela?  after  diphtheria  is  afTecteil  by  the  antitoxine  treatment;  but  the 
figures  al>ove  given  would  indicate  that  the  protective  power  of  the 
fierum  over  the  nervous  tissues  is  not  so  great  aa  over  othera,  and 
that  unless  administered  very  early  it  may  have  little  or  no  influ- 
ence. 

Being  ono  of  the  direct  effects  of  the  diphtheria  toxine,  neuritis  is 
much  more  likely  to  follow  severe  than  mild  cases;  however,  its  occur- 
rence after  some  very  mild  attacks  shows  how  great  is  the  susceptibility 
of  the  nervous  tissues  to  the  action  of  this  poison.  Sometimes  the  throat 
symptoms  have  been  entirely  overlooked,  and  the  development  of  paraly- 
sis has  been  the  first  thing  to  arouse  a  suspicion  of  previous  diphtheria. 

Time  of  Occurrence. — During  the  second  week,  and  aometiraes  even 
durinf(  the  latter  part  of  the  first  week,  the  early  paralysis  occurs,  affecting 
the  palate,  and  in  some  cases  the  heart.  The  most  frequent  and  most 
characteristic  paralysis — -that  affecting  the  throat,  eyes,  extremities,  heart, 
or  respiration — begins  at  a  later  period,  usually  from  one  to  three  weeks 
after  the  throat  has  cleared  ofT,  and  sometimes  even  later  than  this. 

Extent  and  BiBtrihation  of  the  Paralysis. — Koss*  gives  the  following 
statistics  of  171  collt;cted  cases  of  diphtheritic  paralysis;  Palate  affected 
in  VZ^'y  eyes  in  77,  in  54  of  which  the  muscles  of  accommodation  were 
involved;  lower  extremities  in  113;  upper  extremities  in  60;  trunk  or 
neck  in  58;  muscles  of  respiration  in  33.  I  do  not  think  this  repre- 
sents the  actual  frequency  of  the  different  varieties  so  truly  as  do  the 
American  Pcediatric  Society's  figures,  which  give  the  forms  of  paralysis 
noted  in  a  series  of  cases  collected  for  another  purpose.  In  328  cases  of 
paralysis,  the  variety  was  mentioned  in  189 ;  in  124  the  throat  was  af- 
fected;  in  22  the  extremities;  in  11  the  eyes;  in  5  the  muscles  of  respi- 
ration ;  in  32  the  heart ;  in  1  the  neck  only ;  in  8  the  paralysis  was 
"general." 

Bymptonu. — In  the  great  majority  of  cases  the  throat  is  affected,  and 
usually  the  paralysis  is  first  noticed  there.      It  may  involve  the   palate 

*  The  Mtidical  Chronicte,  December,  1890. 
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alnne,  nr  the  rnuscli^s  of  (hf  pharynx  or  larynx  in  ail(]itit)n.    The  muscles 
of  i\ui  f'xtn'TuiticH  ur  of  tlio  eyo  ure  often  next  attacked.    In  severe-  aises 


there 


also  be 


►Ived  the  muscles  of  the  trunk  and  neck,,  and  soiue- 
tinies  the  diaphragm.  Cardiac  paralysis  not  infrequently  oecurs  where 
no  other  parts  have  l>oen  previously  affected,  but  in  nearly  all  the  other 
forms,  the  tliroat  p^nnptoras  have  preceded.  It  is  this  which  distingni&hes 
diphtheritic  paralysis  from  other  forms  of  multiple  neuritis.  Whatever  the 
extent  or  situation  of  the  paralysis,  the  knee-jerk  is  nearly  always  lost.  The 
symptoms  in  the  extremities  and  the  trunk  do  not  differ  from  those  of 
multiple  neuritis  from  other  causes.  The  throat  paralysis  shows  itself  bv 
a  nasal  voice  and  by  regurgitation  of  fluids  through  the  nose,  sometimes 
by  difficulty  in  swallowing  or  tho  entrance  of  food  into  the  larynx,  owing 
to  anaesthesia  of  the  epiglottis  and  paralysis  of  the  muscles  of  deglutition. 
There  may  bo  difficulty  in  protruding  the  tongue  or  in  articulation. 
Paralysis  of  the  vocal  cords  may  cause  hoarseness,  aphonia,  or  attacks  of 
spasmodic  dyspucea.  Facial  paralysis  is  very  rare.  On  the  part  of  the 
eye  there  is  most  frequently  seen  inability  to  read,  owing  to  paralysis  of 
the  muscles  of  accommodation ;  there  may  be  dilatation  of  the  pupils, 
rarely  stmbiamus  or  ptosis. 

Next  to  that  of  the  throat,  paralysis  of  the  muscles  of  respiration  and  the 
heart  are  the  most  characteristic  forms  of  diphtheritic  neuritis.  Respir- 
atory paralysis  may  be  duo  toiuvolvement  of  tlie  phrenic  or  the  iutcrcostal 
nerves,  more  frequently  the  former.  Extensive  paralysis  of  other  imriA — 
the  throat,  extremities,  or  trunk — usually  precedes.  The  first  warniDg  is 
generally  in  tho  form  of  occaflional  attacks  of  dyspn<i^  sometimes  ac- 
companied by  cough.  Gradually  these  attacks  increase  in  frequency  and 
severity.  Tho  voice  is  reduced  to  a  whis|)er.  As  the  diaphragm  is  usu- 
ally affected,  the  breathing  is  entirely  thoracic.  The  respiratory  move- 
ments are  rapid,  but  irregular,  siiallow,  and  ineffectual.  There  iscyanosi 
also  groat  subjective  as  well  as  objective  dyspnooa.  The  anxiety,  distreOi' 
and  apprehension  of  the  patient  are  sometimes  terrible.  There  is  a  con- 
stant dre-iid  of  itiiix-nding  suffocation,  and  the  respiratory  movements  are 
continued  only  by  the  patieut^s  constant  efforts,  otherwise  they  may  cease 
altogether.  After  a  few  hours  these  severe  symptoms  may  subside,  to  re- 
turn after  a  short  respite.  There  may  be  several  such  attacks  during  two 
or  three  days,  in  each  of  which  death  seems  imminent.  Unfortunately,  this 
is  the  most  frequent  termination.  Of  thirty-three  such  t«ses  collected  by 
Boss,  only  eight  recovered.  Associated  with  these  respiratory  annptoma 
others  may  be  present,  indicating  that  the  pueumogastric  is  involved. 
There  may  be  attacks  of  abdominal  pain,  vomiting,  and  disturbance  of 
the  hearths  action, — usually  au  irregular  or  intermittent  pulse,  which  may 
be  either  unnatundly  slow  or  very  nipid.  In  many  cases  the  heart  con- 
tinues to  beat  normally,  even  though  the  respiration  is  so  much  disturbed. 

The  premonitory  symptoms  of  cardiac  paralysis  are  an  irregabur  or 
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intermittent  pulse,  often  slow,  but  becoming  very  rapid  from  even  the 
slightest  exertion.  It  is  always  weak  and  compressible.  The  first  sound 
of  the  heart  is  feeble  and  may  be  reduplicated-  As  the  symptoms  increase 
there  are  marked  pallor,  coldness  of  the  eitremittes,  great  restlessness, 
anxiety,  precordial  distress,  and  perhaps  ortbopno&a.  Within  twonty-four 
hoars  from  the  begiuuiug  of  such  symptoma  death  usually  occurs.  In  other 
cases  it  may  come  suddenly  without  any  warning,  or  with  a  warning  so 
slight  as  to  be  overlooked.  At  such  times  it  often  follows  some  muscular 
exertion,  such  a^  getting  out  of  bed,  walking  across  the  room,  or  so  slight 
an  effort  as  sitting  up  suddenly  in  bed.  Fits  of  temper  or  other  excite- 
ment have  at  times  produced  it.  It  is  by  no  means  certain  that  sudden 
heart  paralysis  is  always  due  to  a  lesion  of  its  nerves.  A  not  less  impor- 
tant cause  is  toxic  myocarditis.  In  the  cases  where  death  occurs  sud- 
denly without  premonition  after  some  muscular  effort,  it  is  in  all  prob- 
ability the  heart  muecle  which  is  most  at  fault.  However,  in  many  cases 
the  two  conditions  are  associated. 

Death  from  diphtheritic  paralysis  is  usually  due  either  to  cardiac  or 
respiratory  paralyais.  Of  one  hundred  and  seventy-one  cases  of  all  va- 
rieties  collected  by  Ross,  forty-five  were  fatal. 

Treatment. — Cases  of  paralysis  of  the  trunk  or  extremities  are  to  be 
managed  like  others  of  multiple  neuritis.  In  severe  forms  of  throat 
paralysis  feeding  by  a  stomach  tube  should  always  be  employed,  on  ac- 
count of  the  danger  of  the  entrance  of  food  into  tlie  air  passages.  It 
must  in  most  cases  be  continued  for  several  days.  The  tube  may  be 
passed  either  through  the  mouth  or  the  nose. 

Tlie  great  mortality  attending  paralysis  of  the  heart  and  respiration 
shows  how  unsuccessful  is  treatment  in  most  of  the  cases;  still,  no  doubt 
there  are  instances  where  life  may  be  saved  by  judicious  treatment  In 
cases  of  threatened  heart  paralysis,  the  drug  moat  to  be  depended  upon 
is  morphine,  hypodermically  ;  this  should  bo  used  every  two  or  three  hours 
in  sufficient  doses  to  keep  the  patient  under  its  influence  while  threat- 
ening symptoms  are  present.  In  some  cases  it  may  be  advantageously 
combined  with  strychnine.  The  patient  should  be  kept  absolutely  quiet, 
not  even  being  allowed  to  turn  in  bed.  In  respiratory  paralysis  the  gen- 
eral reliance  is  u[mn  strychnine  used  liyf>oderniiciilly  in  full  dosoi?,  and 
faradisation  of  the  rcs]>iratory  i»ui.-eies,  particularly  the  diaphragm;  it 
may  be  used  in  the  attacks  of  respiratory  failure  and  continued  while  they 
last.  Large  doses  of  diplitheria  antiloxine  have  in  some  instancies  a|)- 
penred  to  benefit  these  easts  and  should  he  tried.  In  the  great  majority, 
however,  the  damage  already  done  is  so  great  that  no  improvement  follows. 

FACIAL   PARALYSia 

Peri)»heral  paralysis  of  the  face  occurring  as  a  result  of  injury  infliote*! 
during  delivery  hns  already  been  des<.Til>o<l  (page  110),    There  remain  to 
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be  considered  here  cases  which  arise  from  causes  that  operate  at  a  Ui 
period.  The  facial  nerve  may  be  affected  in  any  one  of  three  situatious, 
after  its  exit  from  the  cranium,  in  the  bony  canal,  and  within  the  cranium. 

In  the  tirat  situation,  the  principal  cause  of  neuritis  is  exposure  to  cold 
(the  "rheunuitic"  cases),  but  it  occasionaHy  occurs  as  a  comphcation  of 
mumps  and  disease  of  the  lymph  glands  of  this  region.  The  nerve  is  af- 
fected just  after  it  has  escaped  from  the  atylo-mastoid  foramen,  and  all  the 
branches  given  off  beyond  its  exit  arc  involved.  There  is  paralysis  of  the 
mofloles  of  the  forehead,  those  about  the  eye,  the  cheek,  nose,  and  month. 
The  affected  side  of  the  face  is  smooth,  there  is  inability  to  wrinkle  the 
forehead,  contract  the  eyebrows,  close  the  eye  completely,  raise  the  nos- 
tril, whistle,  or  blow.  The  mouth  is 
drawn  to  the  healthy  side  (Fig.  171), 
If  the  paralysis  is  complete,  there  may 
be  ditliculty  in  drinking  or  in  articula- 
tion. In  partial  paralysis  the  symp- 
toms may  not  be  noticeable  while  the 
face  is  at  rest  There  are  no  sensory 
symptoms.  The  electrical  reactions 
resemble  those  of  other  forms  of  neu- 
ritis ;  there  is  diminution  in  the  re- 
sponse to  the  farad  ic  current,  which 
is  more  or  less  marked  accordiitg  to 
the  severity  of  the  lesion,  and  there 
may  be  the  reaction  of  degeneration. 

In  the  bony  canal,  the  facial  nerve 
is  usually  inllamt'd  as  a  result  of  dis- 
ease of  the  car.  In  children  this  is 
much  more  frequent  than  from  the 
causes  just  mentioned.  While  it  is 
possible  for  it  to  occur  in  acute  cases,  it  generally  accompanies  chronio 
otitic,  especially  where  there  is  caries  of  the  petrous  bone.  In  addition  to 
the  paralysis  there  is  present  or  there  is  a  history  of  a  disciliargc  from 
the  ear,  and  generally  there  is  some  deafness  upon  the  side  affected.  The 
facial  symptoms  are  usually  the  same  as  in  the  c-ases  first  described. 
However,  when  the  nerve  is  affected  between  the  stapedius  and  the  gonio- 
nlate  ganglion,  there  is  a  disturbance  of  the  sense  of  taste,  and  of  Uie 
secretion  of  the  saliva. 

At  the  base  of  the  brain  the  trunk  of  the  nerve  may  be  involved  in 
cerebral  tumour,  basilar  meningitis,  and  in  fracture  of  the  skull.  In  any 
of  these  conditions  the  auditory  nerve  also  is  likely  to  be  affected. 

Prognosis. — The  result  is  greatly  modified  by  the  causes  in  the  dif- 
ferent cases.  In  those  which  are  due  to  cold,  spontaneous  recorery 
usually  occurs  in  the  course  of  a  few  weeks  or  months.     In  those  depeod- 
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ing  upon  disease  of  the  ear,  the  outlook  is  not  so  favourable,  and  though 
there  may  be  improTement,  it  is  not  rare  for  some  paralysis  to  be  per- 
manent In  the  third  group  of  cases,  facial  paralysis  is  only  one  of  the 
symptoms,  and  the  result  depends  entirely  upon  the  nature  of  the  cause. 

Diagnotis. — Facial  paralysis  is  easily  recognised.  It  is  important  to 
separate  the  peripheral  paralysis  from  that  due  to  a  lesion  above  the 
pons,  as  in  cases  of  ordinary  hemiplegia.  In  the  latter  group  only  the 
lower  half  of  the  face  is  affected,  the  muscles  of  the  forehead  and  those 
about  the  eye  escaping,  and  the  electrical  reactions  are  unchanged. 

Treatment. — This  is  essentially  the  same  as  in  other  cases  of  neuritis. 
In  cases  due  to  ear  disease  the  primary  lesion  should  receive  appropriate 
treatment 
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CHAPTER  I. 

DISEASES  OF  THE  BLOOD. 

In  general,  the  blood  in  infancy  and  childhood,  as  compared  with  that 
of  adult  life,  is  thinner  and  contains  a  larger  proportion  of  water;  it  is 
also  poorer  in  solids  and  has  a  lower  specific  gravity. 

Specific  Gravity. — This  has  no  constant  relation  to  the  number  of 
white  or  red  corpuscles,  but  varies  with  the  amount  of  haemoglobin.  The 
highest  specific  gravity  is  seen  in  the  blood  of  the  newly  born.  During 
the  first  two  weeks  of  life  it  sinks  rapidly  to  its  lowest  point,  where  it 
remains  until  about  the  end  of  the  second  year;  after  this  time  it  rises 
gradually  until  about  puberty.  The  average  specific  gravity  during 
childhood  is  1  -050  to  1  -055. 

Hsemoglobin. — The  percentage  of  haemoglobin  is  highest  in  the  blood 
of  the  newly  bom,  and  falls  rapidly  during  the  first  few  days  after  birth. 
Throughout  childhood  it  is  considerably  lower  than  in  adult  life.  The 
haemoglobin  is  lowest  between  the  third  month  and  the  second  year; 
after  the  second  year  it  gradually  increases  up  to  puberty.  Tlie  usual 
range  in  young  children,  as  measured  by  the  adult  standard,  is  between 
65  and  85  per  cent,  65  per  cent  being  a  low  limit  in  healthy  children. 

Bed  Corpuscles. — The  number  of  red  corpuscles  is  highest  in  the 
newly  bom.  At  this  time  it  is  from  4,350,000  to  6,500,000  in  each  cubic 
millimetre.  In  infancy  it  is  from  4,000,000  to  5,500,000 ;  in  later  child- 
hood, from  4,000,000  to  4,500,000  (Hayem).  In  size  a  much  greater 
variation  is  seen  in  the  red  cells  of  the  newly  bora  than  in  those  of  older 
children  and  adults.  In  the  blood  of  the  foetus  there  are  present  nucle- 
ated red  corpuscles  or  normoblasts  (Plate  XV,  A),  These  diminish  in 
number  toward  the  end  of  pregnancy.  They  are  always  found  in  the 
blood  of  premature  infants,  but  in  infants  born  at  term  (hey  are  seen 
only  in  small  numbers  and  disappear  after  a  few  days.  In  later  infancy 
their  presence  is  always  pathological. 
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Normal  White  Cells. — At-wrding  to  Ehrlidi,  the  following  varieties 
^ve  iVxitnl  in  ln^allh : 

I.  Ltfmphfictjfv.H.  TliestJ  are  small  cells  aUoiit  the  size  of  a  rod  blood 
cell.  The  jimtoplasm  its  small  in  amount,,  forming  merely  a  narrow  rim 
about  the  nucleus;  it  stains  with  basic  dyc3  rather  more  de<,'ply  than  does 
the  nucleus.  The  nucleus  is  relatively  large,  is  centrally  situated,  and 
tihuws  at  tiirics  one  or  two  nucleoli.  The  protoplasm  may  have  a  reticu- 
lar structure.  These  cells  fomi  in  adulta  from  22  to  25  per  cent  of  the 
white  eorpuselos,  liut  in  children  they  are  often  as  high  as  50  or  60  per 
cent.  (Plate  XV,  B,  10). 

2.  Large  mononuclear  leucocyte's  and  transitional  forms.  These 
cells  are  two  or  three  times  the  size  of  ordinary  re<l  cells  (Plate  XV,  D, 
10).  The  nvtti  nucleus  is  not  60  centrally  situuled  as  in  the  lymphocytes, 
and  stains  feebly  but  rather  darker  than  the  protoplasm,  which  is  feebly 
stained  by  basic  dyes.  The  protoplasm  is  homogeneous  and  relatively 
large  in  amount. 

The  transitional  forms  occasionally  contain  a  few  feebly  staining  neu- 
trophilic granules;  thi'ir  nuclei  are  bent  or  curved  and  stain  more  deeply. 

3^  J'fihju'tclfvr  TifutrophiU's.  These  are  smaller  than  the  large  leu- 
cfK'yfe.s  (IMate  XV,  K  and  C,  8).  The  nucleus  consists  of  three  to  fo»ir 
parts, usually  conuected  by  narrower  |>ortions,  and  staius  darkly.  Tlio  pro- 
toplasm stains  with  acid  dyes  and  shows  a  great  number  of  granules  which 
stain  only  with  ncuind  dyes.  In  adults  these  cells  form  about  70  per 
cent  of  the  white  cells;  but  in  children  they  are  less  numerous,  the  in- 
crease in  the  lymphocytes  licing  at  the  expense  of  the  neutro])hilej<. 

4.  Eosinttphilfs.  These  an?  about  the  same  size  as  the  ncutrnphiles 
(Plate  XV,  C,  t>) ;  they  have  deeply  staining  nuclei,  usually  divided 
into  two  part8.  The  protoplasm  has  many  large  granules  that  stain 
deeply  with  acid  dyes,  and  often  a  narrow  outer  layer  staining  more 
deeply  than  the  rest.  They  form  from  2  to  4  per  cent  of  the  total  numl)er 
of  white  cells. 

6.  Muitt  cells.  They  arc  only  occasionally  found,  their  proportion 
l>eing  about  0.5  per  cent  of  the  white  cells;  they  are  mononuclear  or 
IH>lynuclear  cells  whose  granules  stain  only  with  basic  dyes,  not  at  oil 
with  tri-acid  :  often  tlicy  arc  metachromatic  (Plate  XV,  C,  12). 

Pathological  White  Cells. — Uf  these  there  are  two  principal  forms: 

1.  Mjfeiuctjtes.  They  have  neutrophilic  granules  and  a  single  rounded 
nucleus  (Plate  XV,  C,  11).  Ehrlich's  niyelocytes  dilTer  from  those  of 
Cornil  in  that  the  cells  as  a  whole  are  smaller,  the  nuclei  arc  more  cen- 
trally situated  and  stain  more  intensely. 

2.  Mononuclear  eosinophiles.  These  resemble  the  polvnuclear  cosin- 
ophilcfi,  ejcccpt  for  the  round  undivided  nucleus.  Pathologically,  the 
leucocytes  may  undergo  acute  or  chronic  degeneration,  with  swelling  and 
fragmentation,  nuclear  changes,  hydropic  degeneration,  etc. 


858 


DISEASES  OF  THE   BLOOD. 


The  nuniler  of  hncoajies  in  tlie  hJood  of  the  newly  born,  according 
to  Rieder,  is  at  birtli  from  U,tJO0  to  '^7,400;  from  the  second  lo  the 
fourth  day,  from  8,700  to  12,400;  after  the  fourth  day,  from  12,400  to 
14,ai)(K  The  variations  in  infancy  are  from  9,000  to  14,000,  and  in  later 
childhood  from  0,000  to  12,000. 

LEUCOCTTOSIR 

By  leucocytosis  is  meant  an  increase  in  the  white  corpuscles  of  the 
blood.  This  may  relate  to  all  or  any  of  the  varieties;  although  it  is 
chiefly  of  the  polynuclear  neutrojihiles,  there  is  seen  in  children  a  greater 
tendency  than  in  adults  to  an  increase  in  the  lymphocytes. 

It  ia  ciistoniury  to  distinguish  between  physiological  Icucocvtosis, 
such  as  that  which  follows  a  full  meal,  exeivise,  cold  baths,  or  that  which 
occurs  in  the  newly-bom  infant,  and  pathological  leucocytosis  which 
occurs  principally  in  inflammator}'  and  toxic  conditions,  but  may  be  seen 
also  in  nwili^Miant  disease  and  after  serious  haemorrhage. 

Digestive  leucocytosis,  that  which  occurs  after  feeding,  is  especially 
pronounced  in  children,  the  increase  frequently  aujounting  to  33  per 
cent  of  the  total  number  of  leucocytes  present.  Leucocytosis  of  the 
newly  born  has  already  been  mentioned. 

Leucocytosis  is  present  in  a  great  variety  of  jiathological  conditions. 
In  many  of  them  its  significance  is  not  yet  fully  understood;  further 
study  of  it  has  not  fulfilled  the  expectations  of  those  who  had  hoped 
to  obtain  from  it  exact  information  regarding  many  pathological  pro- 
cesses. 

The  form  of  leucocytosis  which  is  chicily  important  in  children  is  the 
intlamniatory.  This  is  most  marked  in  acute  pneumonia,  diphtheria, 
and  in  iullamnmlions  attended  by  the  formation  of  pus.  It  is  also  fre- 
quently present  in  pertussis,  scarlet  fever,  erysipelas,  acute  rheumatism* 
septic  and  cerebro-spinal  meningitis,  and  in  severe  forms  of  ricketA. 
Of  the  purulent  inflammations,  it  is  especially  important  in  apjH»ndicitig, 
peritonitis,  empyema,  pyiemia,  septicffmia,  osteo-myelitis,  and  nil  acute 
abscesses.  In  the  conditions  above  mentioned  the  increase  is  chiefly  or 
exclusively  in  the  polynuclear  neutrophiles. 

There  are  other  conditions,  especially  here<litary  syphilis,  scurvy,  and 
certain  diseases  of  the  spleen,  in  which  the  proportion  of  the  lympho- 
cytes may  be  increased ;  but  under  these  circumstances  the  other  white 
cells  are  generally  diminished. 

The  eosinophiles  are  principally  increased  in  leukiemia;  but  an  in- 
crease may  also  be  present  with  intestinal  parasites,  especially  tapeworm 
(Buckler),  and  in  some  fonns  of  chronic  skin  disease.  As  a  rule,  leuco- 
cytosis is  absent  in  typhoid  fever,  measles,  malaria,  inftuenzn,  and  in 
tuberculous  inflammations.  D'Orlandi  found  it  wanting  in  twenty  cases 
of  gastro-entcritis  in  infants. 
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Louooevtosis  may  he  rejjardud  as  the  rcaetiou  of  the  orgauisin  to  the 
toxins  in  the*  bloud  eluborated  by  tlie  but-teria  uotK-L-rned  in  (he  itillmn- 
nmtion  or  infection,  or  to  the  bacteria  themselves.  It  thus  depends 
upon  two  factors:  the  severity  of  the  infection,  and  the  amount  of  re- 
sistance of  the  individual,  the  latter  lieing  the  more  important.  A 
severe  iiifociion  with  a  hi^h  degree  of  rerfistance  pnKhices  the  most 
marked  It'iicocytosis,  while  with  very  feeble  resistance  and  the  same  in- 
fection the  leueocytofiiti  wouhl  Ir;  sUght  or  possibly  absent. 

The  deji^ee  nf  leucneytosis  is  also  intlm-nced  l>y  tlie  nature  of  the  in- 
llammatory  proctiss,  it  being  less  marked  in  serous  inllainmations,  more 
piunomiced  in  suppurative  processes.  In  intiamiuations  it  is  usually 
greatest  during;  Ihi'  arlive  staj^e  of  cMidaiion. 

The  Diagnostic  Value  of  Leucocytosis. — The  following  are  the  prin- 
cipal diseases  in  which  a  leucocyte  count  may  be  of  clinical  assistance: 

Apprndicitis. — A  marked  leucocytosis  may  assist  in  distinguishing 
supjjurative  from  catarrhal  appendicitis,  and  usually  points  to  the  exist- 
ence of  an  abscess. 

Pneumonia. — A  marked  leucocytosis  is  a  characteristic  feature  of 
this  disease;  the  exceptions  are  very  mild  cases  or  very  severe  infection 
with  little  or  no  reaction.  The  increase  begins  shortly  after  the  onset 
and  continues  during  the  stage  of  exudation,  generally  reaching  its 
maxinmrn  shortly  before  the  crisis,  when  it  declines  rapidly.  The  usual 
number  of  white  tells  in  an  average  case  of  pneuraonia  in  a  young  child 
is  from  15,000  to  30,000,  but  it  is  not  rare  for  the  count  to  run  up  to 
40.000  or  even  50,000.  I  have  seen  it  over  100,000.  The  absence  of  leu- 
cocytosis in  a  strong  child  who  is  acutely  ill  is  always  strong  presumptive 
evidence  against  pneumonia.  A  well-nuirked  leucocytosis  is  of  much 
value  in  dilTerentiating  pneumonia  from  typhoid  fever,  tuberculosis,  in- 
lluenza,  and  Uronelntis, 

Emptjt'iiw. — A  rajjid  increase  in  the  leucocj'tes  in  the  active  stage  of 
a  pneumonia  or  after  defervescence,  in  the  absence  of  physical  signs 
iminting  to  an  extension  of  the  pneumonic  process,  almost  invariably 
indicates  empyema. 

Typhoid  Fever. — Ltmcocytosis  is  regidarly  absent  in  tj-phoid ;  its 
presence  in  an  undoubted  case  indicates  complieatmns, 

l*vrfu.ssis. — Lcueocvtosis  is  of  considerable  value  in  the  diagnosis  of 
this  disease;  it  is  considered  in  that  connection. 

Mtnintjiliji. — As  a  rule,  leucocytosis  is  pre^nt  in  acute  simple  and 
cerebro-spinal  meningitis;  in  tul>erculoua  meningitis  it  is  not  constant, 
and  if  present  is  generally  less  marked  than  in  the  other  forms. 

7\tb€rcuIo»is. — Leucocytosis  is  regularly  absent  in  unmixed  tul>er- 
culous  infections. 

In  surgical  dis<.»aaes  the  presence  of  leucocytosis  is  considered  a  reli- 
able guide  as  to  the  existence  of  acute  suppuration,  although  not  always 
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as  to  its  degree.  An  increasing  leiicocyto?i>  is  u^nally  an  inilication  for 
o|k.'rativi;  interference  in  cusvs  whore  operation  is  adiuif^ible.  lliis 
iipplics  particiilurly  to  a])pfndicitis. 

The  Prognostic  Value  of  Leacocytosis. — As  tlie  leucocyte  count  de- 
pends largely  upon  the  resi!*tance  of  the  individual,  it  is  gcnffrally  true 
that  ill  tlu'  diseases  utsually  accompanied  hy  leueocylo^is  a  high  eount  is 
a  favourable  sign.  This  is  generally  the  case  in  pneumonia,  unkvi>3  tiic 
attack  is  a  very  mild  one.  On  the  other  hand,  in  a  severe  attack  a  low 
count  is  very  unfavourahlc.  The  following  case  may  he  cited  in  illuittra- 
tion :  A  delicate  child,  twelve  months  old,  on  the  eleventh  day  of  a  se>-vre 
lobar  pneumonia  liad  24,500  leucocytes.  Two  days  afterward  a  critic*! 
fall  in  the  lemperaturo  occurred  and  resolution  followed.  The  S4imc 
child  two  weeks  later  was  attacked  with  pneumonia  in  the  opposite  lung. 
On  the  second  day  the  leucocyte  count  was  18,000;  on  the  fourth  day, 
y,yOO:  on  the  siilh  day,  7,300.    Death  wcurred  the  following  night. 

The  value  of  the  leucocjie  count  in  diphtheria  and  itd  bearing  upon 
prognosis  are  discassed  under  that  disease. 

SIMPLE  ANJEMIA. 

This  consists  in  an  impoverishment  of  the  blood,  especially  tlie  red 
cells,  and  a  corresponding  diminution  in  the  specific  gravity  and  in  the 
amount  of  hn'moglohin.  It  is  essentially  a  secondary  ana;mia,  and  occurs 
apart  from  disease  of  the  blood-making  organs.  Infaney  and  childhrMid 
are  themselves  strong  predisposing  causes  of  anemia,  on  account  of  i!ie 
great  demands  made  npon  the  blood  in  the  rapid  growth  of  the  Uxly. 

Etiology. — The  causes  of  anaemia  embrace  a  wide  range  of  patholog- 
ical conditions.  A  child  born  of  a  delicate  mother  or  of  one  solTering 
from  tuljerculosis  or  syphilis  may  show  marked  anaemia  at  birth.  It  mar 
follow  any  severe  haemorrhage  or  occur  in  any  of  the  bloM  dyscrasiw, 
purpura,  scurvy,  etc. ;  also,  loss  of  albumin  from  the  blood  as  in  prolongeil 
suppuration,  chronic  nephritis,  large  serous  effusions,  many  form»  of 
diarrha?a  and  in  malignant  disease.  .\nsemi&  is  often  of  toxic  origin, 
somotirnc»s  being  due  to  mineral  poisons — lead,  mercury  or  potassium 
chlorHle;  more  frequently  it  arises  from  auto-intoxication,  the  result  of 
ab?^rption  (»f  the  products  of  intestinal  putrefaction.  Certain  of  the 
specific  infection.s,  notably  diphtheria,  mulariu,  tulKTculnsis  and  rheti- 
nialisiM,  pro«luee  a  markwl  degree  of  an:rniia.  as  one  of  their  elTivts;  h1s*> 
so?ne  of  the  intestinal  parasites,  particularly  varieties  of  the  tji}H*wnrni. 

Much  more  frequent  in  young  children  than  any  of  the  nlwve  are  the 
amcmias  due  to  improper  feeding  and  unhygienic  surroundings.  Ifow 
important  these  causes  are  and  how  severe  a  grade  of  anaemia  may  bt? 
produced  by  them,  is  not  usually  appreciated.  The  physician  is  often 
led  to  suspect  some  serious  organic  or  constitutional  disease  where  none 
e:cists  and  lo  overlook  such  c>ommon  conditions  and  obvious  causes  aa 
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tlioso  mentionerl.  Ann'miii  \s  seen  wlmrt'  luftjition  It^  unduly  prolonged. 
It  is  a  frnjuont  ra^^uit  of  the  long-coutinuiMl  use  of  milk  or  infant  fooda 
as  the  sole  diet,  given,  as  these  often  are»  throughout  the  second  or  third 
year,  for  Iho  ^oa^on  thut  the  child  will  take  no  solid  fond,  beeaune  he 
is  Allowed  to  hnvr*  the  lM)tile.  Lack  of  fresh  air,  coufinement  to  over- 
heated rooms  and  the  crowding  of  young  children  in  hospitals  and  insti- 
tutions arc  roinniou  and  important  eauf^eH  of  iina'inia. 

Symptoms.^  A na^niiefhiltlren  usually  exliihil  many  smptoms  of  mal- 
nutrition. Their  tissues  arc  tiahhy;  they  are  generally  below  average 
Height  and  sulFer  from  digestive  disturbances  and  chronic  constipation. 
The  ftssoeiatcd  npr\'ou3  j5\iuptoms  are  many :  headaches:,  indetinito  pains, 
insomnia  or  disturk'd  sleep,  general  irritability  and  a  high  degree  of 
nervousnesK,  often  ending  in  ehori^a.  There  in  easy  fatigue,  shortness 
of  breath  on  exertion,  and  fiometimes  fainting  attacks.  The  peripheral 
eircuhition  is  ptKir ;  hnnd:^  ;ui<l  feet,  often  eoM.  The  pulse  may  l»e  slightly 
irregular.  Ameniic  murmurs  arc  beard  over  the  base  of  the  heart  or  the 
large  vessels,  and  may  be  so  loud  even  in  infancy  as  to  be  mistaken  for 
organic  disease,  A  venous  hum  is  sometimes  heard  in  the  neck.  Epis- 
taxis  is  not  uncommon.  The  urine  is  scanty,  sometimes  pale,  and  fre- 
quently contains  an  excess  of  uric  acid.  There  may  be  enuresis.  <T^dema 
is  rare  in  older  children,  but  in  severe  anaemias  of  infancy  it  is  often 
marked.  In  a  certain  nuinl>er  of  cases,  even  of  moderate  severity,  the 
splci'n  is  much  enlarged.  Pfillor  of  the  skin  and  mucous  nu'iubranes  is 
present  in  most  cases,  but  Is  not  an  accurate  guide  as  to  the  degree  of 
an:emia.     This  can  only  be  deteniiined  by  an  exauiinaiion  of  the  blood. 

The.  Filood. — There  is  a  nHluction  of  the  numlx-'r  of  red  cells  and  to 
a  still  greater  degree  in  the  ha'moglobin.  In  a  ease  of  moderate  severity 
the  riNl  cells  are  frotn  -J/HMJ.OOO  to  4.r)(K),()(K),  and  the  haMuoglobin  from 
.1))  to  i\{)  per  cent.  In  severe  cases  the  red  cells  nuiy  fall  to  *^.(H)0.()(H»  or 
*^,5iMJ,iHHi  or  even  lower,  and  the  hiemoglobin  to  it)  or  :J0  per  cent.  These 
figures  are  not  uncommon.  The  lowest  I  have  seen  ia  a  re<luction  of  the 
hirmoglobin  to  1.*)  per  cent  and  of  the  red  cells  to  1,4(M),000.  The  retl 
cells  are  pale.  There  is  usually  poikiloeytosis;  and,  es]>eeially  in  infancy, 
a  few  normoblasts  and  megalocytcs  may  be  found  (Plate  XV,  B). 

There  is  generally  a  slight  leueoeytosis.  The  ditferential  count  of 
the  white  cells  shows  an  increase  in  the  lymphocytes,  chiefly  the  small 
variety;  the  pol\Tmclear  cells  are  relatively  reduced  in  nnmber. 

Pro^osis. — The  course  and  termination  of  aiurmia  depend  upon  its 
cause*.  If  this  is  one  that  can  be  remove<l,  as  in  cases  def>ending  upon 
improper  feeding  and  surroundings,  very  rapid  improvement  often  takes 
place  and  prompt  recovery.  In  the  most  severe  eases  death  may  occur, 
rarely  from  the  anaemia,  usually  from  some  complicating  disease. 

In  making  a  prognosis  in  a  given  ease  tlu'  genend  syiuptouis  and  the 
catise  of  the  amemia  are  much  more  important  than  the  examination  of 
50 
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the  hlood.  If  the  di^ostivo  orirnns  tnv  in  )jo<xl  oi'>mlition  and  good  s«P 
ruiindingrJ  can  \>v  smiird.  nftrn.  iliougii  the  lia?tiioglobiii  tind  rtxl  oclU 
niv  V(L*rv  greatly  rrdMoed,  ifip  prognosis  is  good.  But  in  unfavourable 
surrounding!*  and  wilh  a  grciitly  disordered  digestion,  the  outlook  is 
much  more  serious. 

Typical  blowl  examinations  of  a  moderate  and  of  a  severe  case  of 
secondary  anaMuia  in  a  young  child  are  as  fuUows: 


Severe  Anemia. 

Ilwmoglobiti 20  per  cent. 

RchI  hliMMi  eelU 3.600.000 

WliUt^  cells 12.000 

Polyiimrlehr 30  f)er  cent. 

Small  in<monutrlt>ar 45  per  cent. 

Liiiye  tiiononiicltiar 25  per  cent. 

Other  forms 5  per  rent. 


MUUKRATK   A.ViCXIA. 

UiRmoglobin SO  per  oent. 

Hvd  blmnl  cells 4,000,000 

Whife  (-olla 10,000 

Polynuclcar 40  per  eenL 

Smrtll  ninnoniicl(!ar 2o  per  cent. 

I^arge  inunonucluar 20  per  ct^ni. 

Other  forms 5  per  c«iit. 


The  treatment  of  :i]l  the  forms  of  anscmia  will  be  congidered  together 
ill   llie  close  of  the  chaplt-T. 

rni^uosia 

Chlorosis  is  a  primary  or  essential  nnjemia  which  usually  occurs  in 
young  girls  al)out  the  time  of  puberty.  It  is  charaeterize*!  by  a  pei'ulinr 
greenish-yeliow  tint  of  the  skin,  and  is  not  accompanied  hy  emaciation. 
The  changes  in  the  blood  consist  in  a  very  great  reduction  in  the  hapiiio- 
glohin  without  a  corresponding  dimiuulion  iu  tlie  red  corpuscles. 

£tiology. — The  exaet  eaus*j  of  cldorosis  is  not  yet  un<lerstood.  Tlie 
disease  rarely  occurs  in  mnks;  it  is  usually  seen  in  girls  between  tlie 
fourteenth  and  seventeenth  years,  and  more  often  in  blonder  tlmn 
in  brunettes.  Heredity  appears  to  bo  a  factor  in  ttome  ciu*es-  Otlwr 
causes  are  occupations  deleterious  to  health,  Huch  as  employment  in 
factories  or  confinement  in  ill-ventilated  rooms;  insullicieut  fixxl  or 
clothing;  psyehieal  diHturbauee»,  like  grief,  care,  or  fright;  exoeasive 
mental  or  physical  strain;  and  disorders  of  menstruation — although  the 
latter  are  j>erliaps  more  froquonlly  a  result  than  a  cause  of  the  diseii^e, 
Virchow  first  called  attention  to  the  fact  that  chlorosis  might  dej>end 
upon  a  congenital  narrowing  of  the  aorta,  sometimes  n.*i^cialed  with  a 
small  heart.  It  is  difficult  to  reconcile  this  etiology  with  the  rapid  rocov- 
er>*  under  appropriate  treatment  which  is  iseen  in  most  of  the  ca^$cs. 
Andrew  Clark  has  advanced  the  view  that  the  chief  cause  of  ehlorosia 
is  constipation  and  the  resulting  absorption  of  toxic  materials  from  the 
intestine. 

Lesions. — Chlorosis  is  rarely  fatal.  In  the  few  fatal  cases  the  lesiona 
notetl  have  been  dilatation  of  the  right  heart  with  hypertrophy  of  the  left 
ventricle,  a  small  aorta,  small  uterus  and  ovaries,  and  occasionally  round 
uleer  of  the  stomach.    Under  the  microscope  there  may  be  found  a  very 
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niarkfd  di-jLtree  of  fatly  degcneratinn  of  the  heart  muscle,  and  sotnetimes 
nf  the  inner  roat  of  the  bloifd-vustids. 

Bymptoms. — The  general  symptoms  of  chloroFis  are  very  much  like 
those  of  fciiin|>U'  Hiia-mia.  There  are  observed  shortness  of  breath  upon 
exorcise,  palpilutiou,  sytieope,  uttuekH  of  vertigo,  disturbances  of  diges- 
tion, amenorrhcea,  and  ahiiost  invariatily  consti|)ation.  The  ajuMjtite  is 
capricious,  it  being  a  peculiarity  of  theee  patients  to  crave  all  sorts  of 
indigestible  articleH.  luhtcad  of  Llie  usual  [mllor  of  ananuia,  the  skin 
lias  a  yeilowish-grecn  tint,  from  whicli  tlie  term  ''green-sickness"  has 
ariiieii.  Occasionally  patches  of  pignientation  are  seen.  Anaemic  car- 
diac iQurmurs  may  be  heard  in  various  situations,  most  frequently  a 
systolic  murmur  at  the  base  of  the  ht^art,  and  usujiUy  loudest  over  the 
pulmonic  area.  There  may  be  a  venous  hum  in  the  neck.  In  some 
marked  cases  there  is  evidence  of  slight  cardiac  dilatation,  especially 
of  the  right  heart,  and  there  may  he  hypertrophy  of  the  left  ventricle. 
The  jmlse  is  weak  and  soft,  cedema  of  the  feet  is  frequent,  and  some- 
times there  is  slight  albuminuria.  In  some  cases  there  is  fever.  Nerv- 
ouH  disturhances,  such  as  vague,  indefinite  pains,  attacks  of  migraine, 
supra-orhitul  neuralgia,  various  hysterical  manifestations,  and  chorea, 
arc  common.    I'lcer  of  the  stomach  is  sometimes  seen  as  a  complication. 

The  hiooti. — The  specific  gravity  is  reduced  in  proportion  to  the  loss 
of  hiemoglobin.  The  characteristic  feature  nf  chlorosis  is  a  loss  of  haemo- 
globin which  is  out  of  proportion  to  the  reduction  in  the  red  cells.  The 
hannnglobin  in  an  ordinary  case  is  freqiiently  us  low  as  35  or  -10  per  cent, 
while  the  red  cells  may  bo  3,500,000  to  4,000,000,  or  even  higher. 

Morpliologirally  the  cells  are  pale  with  a  wide  central  clear  area, 
i'oikilocytosis  may  be  present,  but  is  not  marked;  rarely  normoblasts 
may  bo  found.  Tlie  presence  of  megalocytes  is  disputed.  The  leuco- 
cytes are  usually  unchanged  in  number  and  proportion,  but  the  lympho- 
cytes may  be  relatively  increased. 

Frog^naBis. — The  course  of  the  disease  is  essentially  a  chronic  one, 
often  lasting  for  a  year.  Relapses  are  quite  frequent.  Except  when  de- 
pendent upon  congenital  malformations  of  the  heart  and  blood-vessels, 
these  cases  regularly  recover  when  proper  treatment  can  be  carried  out. 
A  small  number  prove  fatal  by  the  development  of  tuberculosis  or  the 
occurrence  of  gastric  ulcer. 

Diagnosis. — The  diagnosis  is  in  most  cases  easily  made  from  the  eti- 
ology, the  functional  derangement  of  the  heart,  the  colour  of  the  skin, 
and  a  positive  diagnosis  always  by  an  examination  of  the  blood. 


PSEaOO-LEUKJEMIC  ANEMIA  OF  INFANCY, 

This  form  of  aniemia  was  first  described  by  Yon  Jaksch  in  1889,  and 
is  by  him  believed  to  be  peculiar  to  infants  and  young  children.  It  is 
characterized  by  marked  Icucoc}-to8i8,  marked  reduction  in  the  number 
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of  red  cells  and  in  the  hamoglobin,  a  great  enlargement  of  the  ^p\* 
and  soiuetiuit'8  a  moderate  enlargement  of  the  liver  and  the  lymphatic 
glands.  This  disease  is  not  to  be  confounded  with  the  pseudo-leukipmia 
of  adults,  or  Hodgkin's  disease,  which  is  purely  a  disease  of  the  lym- 
phatic glands  with  secondary  aniemiu,  but  without  any  leucocytosis. 

The  existence  of  pseudo-leukmmic  anteniia  as  a  distinct  disease  is 
denied  by  several  authorities  on  diseases  of  the  bloody  who  maintain  that 
all  such  cases  are  to  be  classed  as  secondary  anaemia,  pernicious  aiuemia, 
or  Icukii'mia. 

EtiologT^. — Of  the  cases  thus  far  recorded  the  majority  hare  been 
between  the  ages  of  seven  and  twelve  months.  Of  twenty  cases  col- 
lected by  Monti  and  Berggriin,  sixteen  showed  evidences  of  rickets  and 
one  was  syphilitic.  The  exact  cause  of  the  disease  is  still  unknown,  and 
its  essential  nature  is  a  matter  of  some  doubt.  Monti  believes  that  it 
may  develop  from  the  more  severe  cases  of  ana^nia  which  are  accompa- 
nied by  leucocytosis,  as  he  has  ol)SL'rved  this  condition  before  the  devel- 
opment of  pseudo-leukaemia  and  during  its  subsidence. 

Lesions. — The  most  churacteristic  change  is  found  in  the  spli»*»n, 
wliiili  iii  very  much  enlarged,  often  fonniug  au  abdominal  tuin<tur  of  con- 
siderable size.  It  is  firm,  hard,  and  there  may  be  evidences  of  peri«ple- 
nili-**.  The  microscope  shows  a  simple  hyperplasia.  Ii)nlargement  o£ 
the  liver  is  less  constant,  it  being  normal  in  more  than  lialf  the  cases. 
There  is  no  relation  between  the  size  of  the  spleen  and  that  of  the  liver. 
The  hepatic  cells  arc  unchanged.  Enlargement  of  the  lymph  glands  has 
been  noted  in  about  half  the  reported  cases^  the  swelling  affecting  the 
cerncal,  axillary,  or  inguinal  glands;  but  it  is  rarely  great.  ('hang*>s  in 
the  bone-marrow  have  been  described  by  Luzct,  these  being  usually  most 
marked  about  the  epiphyses. 

Symptoms. — The  blood. — The  numlH^r  of  reported  cases  is  as  yet  too 
small  to  make  positive  statements  possible  upon  all  points.  The  main 
features  noted  thus  far  are  the  following  ( Plate  XV,  C)  : 

The  specific  gravity  is  lowered,  the  usual  range  being  between  I  n.io 
and  1  '044.  The  reduction  of  the  haemoglobin  is  very  great;  in  many  of 
the  cases  it  has  been  as  low  as  30  per  cent,  and  in  a  few  below  25  per 
cent. 

The  red  cells  are  always  diminished ;  in  6  of  20  cases  they  were  below 
1,000,000  (Monti  and  Berggriin).  There  is  also  great  inequality  in  their 
size  and  shape.  Nucleated  red  cells  are  found  in  considerable  numbers; 
as  a  rule,  these  are  chiefly  normoblasts,  but  when  the  aniemia  becomes 
more  severe,  it  is  usually  the  megaloblasts  that  predominate.  The  leu- 
cocytes vary  from  20,000  to  50,000.  They  may  show  an  increase  in  the 
mononuclear  or  in  the  polynuclear  forms.  The  eosinophiles  are  usually 
increased,  but  not  to  the  extent  to  suggest  leukeemia.  All  varieties  of 
cell  degeneration  are  found. 
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The  general  symptoms  of  the  disease  develop  slowly  and  with  the 
luual  signs  of  ana^nna.  In  some  cases  the  infants  continue  tu  be  plump 
and  woU  nouriBhed.  Pallor  is  usually  very  marked.  EnlargeuieDt  of  tlkr 
spleen  is  so  great  that  it  can  liardly  In?  overlooked  if  the  alidomen  is  ex- 
amined. The  glandular  enlargements  are  not  niarkud,  and  iu  many  cases 
are  wanting  altogether. 

The  course  of  the  disease  is  essentially  chronic.  Cases  ha^'e  been  seen 
in  which  psoudo-leukiemia  developed  from  an  ordinary  severe  simple 
aniemia  in  the  course  of  a  few  weeks.  The  symptoms  and  blood  changes 
generally  come  on  slowly  in  the  course  of  wooks  or  months,  and  some- 
times remain  nearly  stationary  for  as  long  a  period  as  several  months,  and 
then  slowly  improve.  In  other  cases  they  grow  gradually  worse.  In 
the  cases  going  on  to  recovery,  there  is  notice<l  improvement  in  the  gen- 
eral symptoms  coincident  with  a  diminution  in  the  size  of  the  spleen,  a 
reduction  in  the  number  of  leucocytes,  an  increase  in  the  red  cells,  the 
ha'moglohin,  and  the  specific  gravity,  and  a  gradual  disappearance  of  the 
nucleated  red  cells. 

Pro^osis. — In  Monti's  list  of  twenty  cases  four  proved  fatal;  one 
recnvrri'dj  in  which  the  pro|)f»rti(>n  of  leucocytes  to  the  n'd  cells  had 
been  1  to  13.  The  prognosis  should  be  guarded,  for,  although  improve- 
ment niay  take  place,  many  patients  die  from  intercurrent  disease. 


PERNICIOUS  ANiEMI.\. 

This  is  the  most  severe  form  of  anjemia  known.  Its  cause  and  essen- 
tial nature  are  as  yet  wry  imperfectly  understood.  It  is  characterized  by 
quite  uniform  blood  changes  and  by  the  general  symptoms  of  a  very 
marked  amemia,  and  it  tends  to  go  on  from  bad  to  worse,  terminating 
ffitally  in  the  great  proportion  of  cases. 

Etiolo^. — Pernicious  anjemia  is  a  rare  disease  in  childhood,  and  es- 
pecially rare  in  infancy.  In  the  cases  which  have  been  observed  in  early 
life  the  following  etiological  factors  have  l)een  noted  :  It  has  l)een  associ- 
ated with  hereditary  syphilis  and  with  severe  rickets,  especially  when  ac- 
companied by  a  marked  enlargement  of  the  spleen.  It  has  followed 
other  (liseaHes,  es|HK'ially  ^rave  disUirbances  of  nutrition.  Sometimes 
8imi)le  anaMiiia,  when  severe  and  of  long  standing,  has  gradually  de- 
veloped into  the  pernicious  type.  In  a  few  instances  parasites,  partic- 
ularly tapeworms,  have  been  the  cause.  Pernicious  ana.'mta  has  in 
some  instances  occurred  in  patients  where  no  cause  whatever  could  be 
assigned. 

Many  theories  have  been  advanced  in  explanation  of  pernicious  auae- 
mia.  The  one  which  at  present  appears  to  have  most  in  its  favour  is  that 
the  disease  consists  in  a  grent  destruction  of  the  red  blood-cells,  particu- 
larly in  the  liver,  and  that  this  is  brought  about  through  the  agency  of 
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some  poison  or  poisons  taken  np  from  the  intestine  by  the  portal  circula- 
tion. This  has  t)een  advance<l  by  Hunter  and  ollien;  in  explanation  ot 
the  peeuliar  deposit  of  iron  found  in  the  hepatic  cells. 

Lesions. — There  i^  found  a  very  high  gi-ade  of  anicmia  in  all  the  in- 
ternal organs,  fatty  degeneration  of  the  heart  and  blood- vefis«?ls,  and 
souictimed  alt^o  of  the  liver  and  kidneys,  with  nunierou.^  capillary  haemor- 
rhages in  the  varioiis  organs.  The  most  characteristic  post-mortem 
change,  however,  according  to  Hunter,  consists  in  the  deposit  of  iron  in 
the  hepatic  cells.  Its  distribution  is  peculiar  and  unlike  that  seen  in 
any  other  disease. 

Symptoms. — The  Blood. — The  specific  gravity  of  the  hlood  in  perni- 
cious anaemia  is  constantly  and  rnnsiderahly  reduced,  and  its  coagiilahilitv 
18  feeble.  The  haemoglobin  is  always  reduced,  usually  it  is  as  low  a*  from 
20  to  30  per  cent.  The  red  cells  are  always  much  diminished  in  nuniU^r 
and  generally  to  a  degree  greater  than  the  refluetion  in  the  hemoglobin. 
Their  Tiu]nlH.'r  is  seldom  greater  than  2,000.000,  and  frequently  less  than 
1,000,000.  Megalocytes  are  present,  often  in  great  numbers,  and  a  pre- 
ponderr^nee  of  them  is  regarded  essential  to  the  diagnosis.  Microcytes 
are  rare.  It  is  characteristic  of  pernicious  anaemia  that  owing  to  the 
relatively  high  haemoglobin  the  red  cells  stain  well,  usually  deeper  than 
in  normal  blood.  A  striking  feature  of  these  cases  is  tlie  presence  of 
extreme  poikilocytosis.  Xucleated  rod  cells  are  also  present,  megalo- 
blasts  in  greater  numbers  than  normoblasts.  The  red  cells  do  not  col- 
lect to  form  rouleaux. 

The  total  number  of  leucocytes  is  markedly  diminished,  but  the  lym- 
phocytes may  be  relatively  increased.  An  occasional  myelocyte  may  be 
found. 

The  general  symptoms  are  those  of  a  most  intense  onsemia.  There 
js  marked  pallor  of  the  skin  and  mucous  membranes,  with  great  weak- 
ness and  prostration.  Various  anaemic  heart  murmurs  are  heard.  There 
is  dyspnoea,  and  usually  the  urine  is  scanty  and  of  low  specific  gravity. 
There  may  or  may  not  be  emaciation.  The  late  symptoms  are  hiemor- 
rhages  from  the  nose  and  other  mucous  membranes,  subcutaneous  eccliy- 
moses  with  dropsy  of  the  feet  and  ankles,  and  sometimes  of  the  lafge 
serous  cavities  of  the  body,  but  without  albuminuria.  In  many  cnse« 
fever  is  present.  This  may  be  so  high  as  to  lead  to  the  suspicion  of  some 
acute  infectious  process. 

The  course  of  the  disease  is,  as  a  rule,  more  rapid  than  in  adults,  the 
duration  being  in  most  cases  several  months;  it  is  marked  by  periods  of 
exacerbation  nnd  remission.  During  the  exacerbations  all  the  symptoms 
are  intensified,  and  as  a  rule  some  fever  is  present.  During  the  remis- 
sions marked  improvement  may  take  place  in  all  the  symptoms  and  an 
increase  in  the  haemoglobin  and  red  cells  occur.  Tn  general,  the  progress 
of  the  disease  is  downward  and  sometimes  the  loss  is  very  rapid.     The 
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only  exceptions  are  the  cases  in  which  the  disease  depends  u|ton  winie 
intestinal  pftrnsite.  where  imprnv^'ineut  and  evtm  n^cover)'  may  occur. 

Treatment  of  the  Different  Forms  of  Anaemia. — In  scamdnnj  untrmia 
thu  thing  of  thu  lirst  i[npoilanL"o  is  to  discover  and  treat  the  primary 
c<m»Htion  upon  which  the  amcniia  depends.  In  infancy,  special  atten- 
tion should  he  given  to  diet  and  hyuicne,  |)articuhir!y  witli  rcforetice  to 
an  abundant  supply  of  frcjih  air.  The  whole  numner  of  life  of  tlici^e  pa- 
ticnl-9  murtt  be  carefully  studied  and  manafjcnl  according  to  the  direc- 
tions laid  down  in  the  chapter  upon  Malnutrition,  with  which  cy)ndition, 
ei?pecially  in  infancy,  a  very  large  nundjer  of  these  cast's  are  associated. 
The  general  treatment  referred  to  is  often  more  important  than  tlie 
administration  of  the  preparations  of  iron,  which,  however,  should  never 
be  omitted. 

The  preparations  of  iron  available  for  infants  are  the  albuminate, 
pepto-manganatc,  ovofcrrin,  hffimal)oloii:ls,  hitler  wine,  sweet  wine, 
sarcharated  farUnnate,  nialatc,  and  citrate.  The  dose  should  be  regu- 
lated according'  to  the  age  of  the  child.  Older  children  may  take 
the  Hame  preparations  as  adults,  especially  reduced  iron  and  Blaud^s 
pills.  Much  l>enefit  is  seen  from  combining  arsenic  with  iron,  or  from 
alternating  the  two.  Arsenic  should  be  used  in  cnnjunetion  with  iron 
when  there  is  enlargement  of  the  spleen  or  lymphatic  glands.  In  addi- 
tion to  these  remedies,  cod-liver  oil  should  be  given  if  the  condition  of 
the  digestive  organs  will  permit. 

In  chlorosis  more  decided  results  are  seen  from  the  use  of  iron  than 
in  any  other  form  of  arwemia.  B]aud*8  i)ills  are  here  the  favourite 
method  of  administration,  and  are  advantageously  combined  with  small 
doses  of  nuA  vomica  and  aloin  to  ovcrcouie  the  tendency  to  constipation. 
Arsenic  is  useful  in  these  cases  also.  Great  benefit  in  chlorosis  results 
from  change  of  air  and  change  of  scene,  thus  removing  the  patient  from 
all  sources  of  nervous  excitement  or  disturbancx*.  The  general  condition, 
diet,  and  habits  of  life  should  also  receive  careful  attention,  particularly 
the  condition  of  the  bowels. 

Oxygen  is  a  valuable  adjuvant  in  the  treatment  of  all  anaemias  not 
yielding  to  iron  alone.  It  is  imjinrtant  that  the  administration  of  iron 
should  he  continued  for  several  months  after  the  disappearance  of  all 
synifilonis,  on  account  of  the  tendency  to  relapse. 

In  the  psejido-kuhrtnir  anatnia  of  infants,  arsenic  is  decidedly  llie 
most  valuable  drug,  but  should  bo  given  in  combination  with  iron. 
Fowler's  solution  is  the  best  preparation  for  infants;  the  dose  should 
rarely  be  more  than  one  drop,  which  should  be  repeated  four  or  five  times 
daily  after  feeding,  and  continued  for  a  long  time.  The  general  treat- 
ment of  these  patients  is  the  Bame  as  in  cases  of  simple  ana?nua.  When 
rickets  is  present  cod-liver  oil  and  phoH]>horu9  should  be  added. 

lu  pernicious  ancemia,  arsenic  offers  a  much  better  profipect  of  im- 
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provement  than  iron.    Beginning  with  small  doses,  the  amount  shooJd 
be  ^TTidually  increased  up  to  the  point  of  tolerance,  very  much  as  in 
of  chorea. 

In  every  case  of  anspmia  the  most  careful  attention  should  be  given  to 
the  general  condition,  particularly  guarding  against  cJtposure  to  cold  and 
danipnesfi.  The  feeble  circulation  of  these  patients  rend'^Ri  them  pecul- 
iarly susceptible.  C'aution  should  also  be  given  against  much  muscular 
exercise.  With  a  severe  grade  of  ansemia  very  active  exercise  should  lie 
prohibited,  and  many  of  these  patients  do  be^t  when  complete  r^st  in 
bed,  either  for  the  entire  time  or  for  a  considerable  part  of  each  day,  is 
insisted  upon.    This  applies  to  children  of  all  ages. 

LEtTKiEMIA. 

This  is  a  disease  in  which  the  essential  feature  is  a  great  increase  in 
the  number  of  Icucocjies,  with  a  moderate  reduction  in  the  number  of 
red  corpuscles,  and  the  presence  in  the  blood  of  cellular  fonus  not  found 
in  health. 

Etiology. — Leukaemia  is  a  rare  disease  in  childhood,  but  has  been  seen 
even  in  early  infancy.  Its  greater  freqiiencv  in  males  holds  good  even  in 
childhood.  In  a  small  number  of  cases  heredity  seems  of  some  impor- 
tance as  an  etiological  factor.  Leukaemia  may  follow  svphilis,  rieket«, 
malaria,  or  even  simple  aniemia,  or  it  may  occur  as  a  primar}'  disease  in 
children  previously  healthy.  In  the  great  majority  of  cases  the  cause  is 
unknown. 

Lesions. — The  essential  lesions  of  leuksmia  are  found  in  the  spleen^ 
the  lymphatic  glands,  and  the  bone-marrow.  In  rare  cases  the  most  im- 
portant changes  are  in  the  lymphatic  glands,  giving  rise  to  the  Ij/m^ 
phatic  form  of  leukaemia.  In  such  cases  the  changes  in  the  8pleeo  or 
marrow  may  be  slight  or  absent.  Changes  in  the  spleen  and  marrow  art, 
however,  usually  associated.,  giving  rise  to  what  is  known  as  the  spleno- 
myelogenous  form  of  the  disease,  which  is  the  most  fr<:^juent  variety. 
The  spleen  is  usually  enormously  enlarged,  sometimes  filling  half  the 
abdominal  cavity.  In  the  early  stage  it  is  soft,  vascular,  and  of  a  dark- 
red  colour;  in  the  late  stages  it  is  firm  and  hard,  and  usually  deeply 
fissured  at  its  margin.  There  may  be  perisplenitis.  On  section,  light- 
gray  patches  of  lymphoid  tissue  may  be  seen  scattered  (hnmghout  the 
organ,  and  in  some  instances  there  may  bo  wedgp-shapcd  infarctions. 
The  microscope  shows  thickening  of  the  trabecula?  and  dcpt»sits  of  lym- 
phoid tissue,  especially  about  the  arteries.  In  the  lymphatic  form  any 
of  the  external  glands  of  the  body  may  be  affected,  the  cervical,  axil- 
lary, and  the  inguinal,  or  the  mesenteric,  tracheo-bronchial,  the  tonsils, 
and  even  the  lymph  nodules  of  the  tongue,  pharvnx,  and  intestloee.  The 
changes  in  the  glands  are  generally  those  of  a  simple  hyperplasia.  The 
liver  is  enlarged  in  very  many  of  the  cases,  chiefly  from  an  infiltration 
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with  lymphoid  tissue,  which  may  he  diffuse  or  may  occur  in  patches. 
lAisa  friMjUKitly  similur  lymphoid  jiiassos  are  w^n  in  other  organs. 

Symptoms. — 77^^  blood  (Pluto  W,  1>). — The  colour  in  li<;hter  than 
normal  and  ita  coagulaLility  usually  diminished.  Cieuerally  tlic  rc<l 
cells  are  much  reduced  in  numhur,  although  not  to  tl»e  extent  seen  in 
pornieiou^i  anteniia.  The  most  important  feature  is  the  great  increase 
in  the  leucocytes,  which  vary  in  form  according  as  the  type  is  splcno- 
myelogenous  or  lymphatic.  The  red  cells  are  usually  of  normal  size  and 
a  moderate  number  of  normoblasts  is  found ;  the  lia?moglabia  is  dimin- 
ished. 

In  the  splono-myelogenous  form  the  white  cells  may  be  from  100,000 
to  50(),00(),  hilt,  especially  under  the  influence  of  arsenic,  a  marked  tem- 
porary diminution  may  occur,  so  that  their  number  may  be  scarcely  above 
the  normal;  both  Ehrlich's  and  Cornira  myelocytes  arc  present,  and  the 
presence  of  a  large  niimbcr  of  these  is  pathognomonic.  The  number  of 
polynuclear  ncutropliiles  is  greatly  increased,  although  their  proportion 
is  diminished.  The  eosinophiles  arc  very  much  increased  in  number, 
mononuclear  forms  being  present.  The  numtwr  of  lymphocytes  is  in- 
creased, but  they  vary  according  to  the  type  and  stage  of  the  disease; 
this  is  true  also  of  the  large  mononuclear  leucocytes.  Mast  cells  are 
much  increased  in  number,  this  being  the  most  reliable  diagnostic  sign. 

In  the  lymphatic  form  the  lymphocytes  alone  are  increased,  so  that 
the  other  white  cells  are  relatively  diminished.  The  increase  is  usually 
in  the  small  lymphocytes  which  form  from  80  to  I'O  per  cent  of  the  leuco- 
cytes present.  Myelocytes  and  mast  cells  arc  either  present  in  small 
numbers  or  absent  altogether. 

The  other  symptoms  of  leukaemia  in  children  resemble  those  in 
adults,  with  the  dilfereuce  that,  as  a  rule,  the  progress  of  the  disease  is 
much  more  rapid  in  early  life.  In  most  of  the  cases  the  early  symptoms 
are  latent.  A  sudden  and  alarming  hemorrhage  is  sometimes  the  first 
thing  to  call  attention  to  ttie  serious  condition.  In  other  cases  there  are 
only  the  symptoms  of  general  weakness  and  anrrmia.  Sometimes  the 
splenic  tumour  or  the  enlargement  of  the  lymphatic  glands  is  first  no- 
ticed. In  the  early  part  of  the  disease,  the  usual  symptoms  of  anaemia 
are  present — digestive  disturbances,  sliortness  of  breath,  weak  and  rapid 
pulse.  Hffmorrhagea  may  occur  as  an  early  or  late  symptom ;  they  are 
most  frequently  from  the  nose,  but  severe  hiemorrhages  may  occur  from 
tiie  stomach,  the  innuih,  tlie  intestines,  or  tlioro  may  l)e  ecchymoses  upon 
the  ekin.  The  enlargement  of  the  spleen  may  be  suiBcieDtly  marked  to 
form  an  abdominal  tumour,  so  as  to  attract  the  attention  even  of  the 
parents.  The  swelling  of  the  liver  is  not  so  great.  The  lymphatic  glands 
are  enlarged  only  to  a  moderate  degree,  and  in  many  cases  this  symptom 
is  al)sent  altogether.  They  are  painless,  movable,  and  usually  several 
groups  are  atlected. 
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The  laU  sympi^Hitf  Are  dropej  of  the  feet  or  genenl  aius&rcm,  hsmor- 
rhagesy  diarrfaiBSy  headadieB,  genenl  veakness,  and  attseks  of  fainting. 
Fever  is  quite  constant  in  the  late  stages  of  the  disease,  and  the  tem- 
perature maj  be  from  101^  to  103'  F.  The  nrine  may  contain  albumin 
and  ca?t«.  Viftion  is  sometimes  disturbed  bjr  the  formation  of  leakannic 
plaques  in  tbe  retina.  It  is  rare  that  there  are  anv  srmptomd  refenU* 
to  the  bones,  althongh  expansion  and  tenderness  of  tbe  flat  tones  bav« 
been  observed. 

Course  and  Fro^oiii. — The  course  of  leukaemia  is  chronic,  and  in 
moat  cai?e?  slowly  progressive,  but  not  always  so.  The  prognosis  is  very 
bad,  the  great  proportion  of  the  cases  in  children  proving  fatal  vrithin  a 
year  from  the  first  symptoms,  in  infancy  sometimes  in  two  or  three 
months.  There  has  been  described  by  Epstein  and  others  an  acute  form 
of  the  disease,  proving  fatal  in  a  few  weeks.  The  usual  causes  of  death 
are  exhaustion,  hiemorrhages,  and  broncho-pneumonia. 

Diagnosis. — This,  in  children,  has  to  be  made  chiefly  from  simple 
nnspmia  with  leucooytosis,  and  pseudo-leuksemic  anaemia.  Without  a 
blood  examiuutiun  this  is  impossible.  The  chief  reliance  is  to  be  placed 
upon  the  enormous  increase  in  the  leucocytes,  and  especially  u]>on  the 
presence  of  numerous  mast  cells  and  myelocytes. 

Treatment. — Tbe  general  treatment  of  leukaemia  should  be  tbe  same 
as  that  of  ana?mia.  Of  the  drugs  now  in  use,  arsenic  has  altogether  the 
most  testimony  in  its  favour.  It  must  be  given  in  large  doses  and  for  n 
long  period.  Next  to  this  in  value  come  iron  and  cod-liver  oil.  Leu- 
kiemin,  however,  is  in  most  instances  very  little  influenced  by  treatment. 
The  reported  cures  must  be  taken  with  some  allowance,  for  most  of  these 
were  published  before  the  time  when  leuka^Muin  was  sharply  difTttrentiated 
from  simple  ansemia  with  leucocytosis  and  from  the  pseudo-leuksmic 
antemia  of  infancy. 

n-fiMOPniLlA. 

H»mophiliu  is  an  hereditary  disease,  in  which  there  is  a  tendency  to 
profuse  or  even  uncontrollable  bleeding  from  slight  wounds,  or  some- 
times even  spontaneously.  In  many  casps  thrrn  is  associated  an  inflam- 
mation nf  the  joints.    Persons  so  affected  are  known  as  "  bleeders.'* 

Etiology. — The  hereditary  tendency  of  the  disease  is  very  strongly 
iimrkcd,  rtnd  it  has  often  been  traced  through  soven  or  eight  generations. 
^(^llcK  are  much  more  frequently  affected  than  femnles,  the  proportion 
lu'ing  about  twelve  to  one.  In  the  matter  of  inheritance,  the  disease  i* 
most  often  transmitted  through  the  mother,  who  may,  however,  herself 
escape.  Patients  suffering  from  hiemophilia  have  nothing  else  about 
them  that  is  abnormal.  The  exact  nature  of  the  disease  is  unknown. 
It  has  no  connection  with  either  purpura  or  scurvy.  Although  generally 
classed  among  the  diseases  of  the  blood,  it  has  not  been  established  that 
there  are  any  constant  changes  either  in  the  blood  or  in  the  blood-vessels. 
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Symptoms. — Tfu-  firnt  nmtiift^tiianons  i>f  iii4enio]tliilia  are  not  often 
scf'U  Ih^lore  the  Hreoiid  yi'nr.  Tlu.'  lui'inorrlingis  oE  Un'  lu'wty  liorn  have 
no  relation  to  this  condition.  The  discovery  of  the  disease  is  generally 
quite  acciduntaK  The  first  hfpmorrbage  may  be  traumatic  or  spontane- 
ous. In  trauiiiatic  ha-'iiiorrlia^L's  there  may  be  very  severe  bleedin^^  after 
so  i^Iight  a  wound  us  the  drawing  of  a  tooth;  somotimea  a  large  hienia- 
toma  forms  between  the  muscles  as  the  result  of  a  nioderato  contusion. 

The  following  is  the  relative  frequency  of  8[)ontaneous  haunorrhages 
in  33t  casL'B  collecli-d  by  (irandidier:  bleeding  fram  the  nose  in  169, 
mouth  in  43,  intestines  in  36,  stomach  in  15,  urethra  in  16,  lungs  in  17. 
There  may  be  hiemorrhage  from  the  skin  or  from  any  mucous  membrane 
of  the  body.  The  altackfi  of  spontaneous  haemorrhage  are  often  periodi- 
cal, and  may  be  aceouipanied  by  artliritic  symptoms  rescniljling  rheuma- 
tism. The  severity  of  the  hjemorrhagea  varies  much  in  the  different 
cases.  From  a  sliglit  svonnd  a  patient  may  bleed  until  he  is  extiangui- 
natcd.  and  even  until  dijith  occurs.  Such  a  result  from  the  lirtt  hiemor- 
rhfige,  hifwever,  ia  rare.  In  some  cases  the  disfHisilion  to  bleed  i.s  out- 
grown in  later  life,  firnndidior  states  that,  of  152  boys,  over  one  half 
died  before  reaching  the  seventh  year.  It  is  striking  that  when  the  dis- 
ease alfeets  females  there  is  no  tendency  to  exeee&ive  bleeding  at  men- 
fltrualion  or  parturition. 

Treatment. — The  indications  at  the  time  of  bleeding  are,  to  arrest 
the  ha'morrhuge  by  the  use  of  the  ordinary  surgical  means — compres- 
sion, styptics,  etc.  (For  epistaxis,  see  page  488).  Little  benefit  is  to  be 
expected  from  drugs.  In  convalescence  after  attacks  of  ho^morrbagey 
iron  and  general  tonics  should  be  given.  In  al!  patients  who  are  bleed- 
ers everytliing  which  might  by  any  means  excite  haemorrhage  should  be 
avoided.  Marriage  should  be  discouraged  in  girls  who  inherit  the 
disease. 


PURPURA. 

The  term  purpura  is  used  to  designate  a  condition  in  which  there  is 
a  tendency  to  spontaneous  hamiorrhages  beneath  the  skin,  froiti  the  vari- 
ous mucous  membranes,  and  in  some  cases  into  the  internal  organs. 
The  term  purpura  simpkr  is  ajvplied  to  those  cases  in  which  the  hfemor- 
rhages  are  limittnl  to  the  skin;  purpura  hiemorrhayira  to  those  in  which 
there  is  in  addition  bleeding  from  the  mucous  membranes  or  visceral 
ha'niorrhages.  It  is  impossible  to  draw  a  line  sharply  between  these  two 
classes  of  cases,  as  the  chief  difference  between  them  seems  to  be  one  of 
degree.  Purpura  is  someliines  known  as  morbtts  maculosus  or  as  Werl- 
hof^s  disease. 

Symptomatic  Purpura. — This  occurs  in  quite  a  variety  of  conditions. 
Die  ha»morrhageH  generally  being  limited  to  the  skin,  but  not  always  so. 
These  cases  may  be  grouped  in  the  following  classes: 
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1.  Infectious. — ^Thi«  fonn  of  {mrpaim  is  tctt  constantly  seen  in  m«- 
lignaDt  endocarditis,  in  the  hflemorriiagic  forms  of  the  various  eruptive 
fevers — measles,  scarlet  ferer,  varioUy  raccinia,  and  typhus — also  in 
epidemic  meningitis  and  occasionally  in  diphtheria,  pyaemia,  and  septice- 
mia. The  ocearrenoe  of  haemorrhages  in  these  cases  appears  to  depend 
upon  an  altered  condition  of  the  hlood,  which  is  a  direct  result  of  the  in- 
fection, and  it  is  a  bad  prognostic  sign. 

2.  Cacheciir. — Purpura  occurs  late  in  the  course  of  many  protracted 
and  exhausting  diseases,  especially  in  infancy.  It  is  most  frequently  met 
with  in  broncho-pneumonia,  empyema,  tuberculosis,  ileo-colitts,  in  both 
the  tuberculous  and  the  simple  forms  of  meningitis,  and  in  mali^'iiant 
disease.  It  also  occurs  from  apparently  similar  causes  in  ^varal  of  the 
diseases  of  the  blood,  particularly  in  leukiemia  and  pernicious  an^iuia. 
In  most  cases  of  cachectic  purpura  the  hemorrhagic  spots  are  small,  not 
very  abundant,  and  oc!cur  either  upon  the  abdomen  or  the  lower  extrrm- 
ities.  This  form  is  quite  common  in  hospital  practice,  and  is  almost 
invariably  indicative  of  a  fatal  result.  In  cachectic  purpura  the  hem* 
orrbagos  are  usually  limited  to  tlu?  skin.  The  condition  is  undoubtnlly 
dependent  ufton  a  deterioration  in  the  blood,  possibly  also  U|>oq  the 
condition  of  the  minute  blood-yessels.  i 

3.  Toxic, — Certain  drugs,  such  as  j>hosplioru8,  quinine,  potassium 
chlorate  and  sometimes  others,  may  in  rare  cases  produce  haemorrhages 
when  long  continued  or  in  large  doses.  The  haemorrhage  of  jaundice 
may  also  be  considered  in  this  group. 

4.  Mechnnical  hi-cmorrhages,  such  as  those  occurring  in  pertussis  or 
epilepsy,  are  sometimes  classed  with  purpura.  In  convalescence  from 
protracted  illness  there  are  sometimes  seen,  when  patients  first  stand  or 
walk,  purpuric  spots  on  the  lower  extremities.  They  may  occur  after 
cnn£nement  of  a  limb  in  bandages  or  splints.  In  both  these  cases  the 
cause  is  partly  mechanical  and  partly  due  to  the  weakened  condition  of 
the  blood-vessels. 

5.  Neuroltc. — These  cases  are  occasionally  seen  in  diseases  of  the 
spinal  cord  and  sometimes  in  hysteria  in  young  adults,  but  ver>*  rarely 
in  children. 

Primary  Purpura. — This  occurs  in  children  of  nil  ages,  being  not  nn- 
commrtn  in  infancy.  Hnemorrhagea  of  the  newly  bom  have  not  gener- 
ally been  included  in  this  class,  although  there  are  some  reasons  why  they 
might  well  be.  The  age  at  which  primary  purpura  is  most  frequently 
seen  is  from  two  to  ten  years.  The  sexes  are  about  equally  affected; 
of  StefTen*s  .^G  cases,  27  were  males  and  39  females.  The  disease  may 
occur  in  children  who  are  cachectic,  rachitic,  or  anaemic,  and  in  those 
whosf^  surroundings  are  poor,  but  it  has  not,  like  scurvy,  any  close  rela- 
tion to  diet.  It  may  follow  any  acute  disease,  being  associated  most  fre- 
quently with  derangements  of  the  stomach  and  bowels.    Quite  frequently 
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the  disease  develops  abruptly,  without  any  assignable  cause,  in  children 
])reviou8ly  healthy. 

Lesions. — The  external  ha^marrhagea  may  occur  upon  any  part  of  the 
body.  There  are  smaller  or  larger  ecchymoses  or  an  infiltration  of  the 
tisflues  with  blood,  which  undergoes  gradual  absorption  with  the  usual 
changes.  With  the  hamorrhages,  various  forms  of  inflammation  of  the 
skin  may  be  associated,  especially  er3ihema  and  urticaria,  with  some- 
times more  or  less  oedema.  Haeniorrhagea  from  the  mucous  membranes 
are  more  frequent,  because  of  the  feebler  resistance  of  the  tissues. 
There  are  seen  ecchymoses  upon  the  visible  mucous  membranes  which 
resemble  those  upon  the  akin.  At  autopsy  they  are  occasionally  seen 
in  the  trachea  or  bronchi,  but  more  often  in  the  digestive  tract.  In 
the  colon,  and  occasionally  in  the  small  intestine,  ulcers  may  be  found; 
but  they  are  rarely  if  ever  seen  in  the  stomach.  They  may  be  super- 
ficial or  deep,  and  have  evnn  been  known  to  cause  perforation. 

Intracranial  ha'inorrhages  are  rare,  and  are  usually  meningeal. 
These  may  be  suthcient  to  cause  severe  symptoms.  In  1893  a  case 
occurred  in  the  New  York  Infant  Asylum  in  an  infant  six  months  old, 
with  an  extensive  meningeal  hivmorrhage  covering  a  large  part  of  the 
brain.     In  StetTen's  paper  several  such  cases  are  mentioned. 

Pulmonary  haMiiorrhages  are  not  frequent.  Kcchymofics  arc  found 
beneath  the  pericardium;  but  endocarditis  and  pericarditis  are  extreme- 
ly rare,  probably  occurring  only  in  the  rheumatic  cases.  The  spleen  is 
occasionally  enlarged,  but  by  no  means  uniformly  so,  and  it  may  be  the 
seat  of  haemorrhages. 

While  hfematuria  is  one  of  the  most  frequent  of  the  visceral  luemor- 
rhages,  severe  nephritis  is  rare.  Acute  degeneration  of  the  renul  epithe- 
lium of  the  tubes  is  quite  common.  There  may  be  punctiform  ha?mor- 
rhages,  and  occasionally  larger  ones  beneath  the  capsule  or  in  tJie  mu- 
cous membrane  of  the  pelvis  of  the  kidney.  The  suprarenal  capsules 
may  be  the  seat  of  extensive  and  oven  fatal  haemorrhage.  There  may 
be  effusions  of  a  sero-sanguineous  fluid  into  any  of  the  large  serous 
cavities,  most  frequently  into  the  peritonaeum.  The  articular  lesions 
of  purpura  may  be  of  a  rheumatic  cnaraeter,  with  which  jjurpura  occurs 
as  a  complication;  or  there  may  bu'  hiemorrhages  into  the  tissues  about 
the  joint,  or  even  into  the  joint  itself — usually  the  knee  or  elbow. 

Thus  far  no  constant  or  essential  changes  have  been  demonstrated  in 
the  blnod»  other  than  those  which  are  due  to  ha?raorrhages — viz.,  a  mod- 
erate reduction  in  the  haemoglobin  and  the  red  corpuscles,  with  occa- 
sional irregularities  in  size  and  the  appearance  of  nucleated  red  cells.  In 
the  most  severe  cases  there  is  a  moderate  degree  of  leucocytosis. 

Pathology. — Why  it  is  that  under  certain  circumstances  the  blood- 
vessels will  not  hold  their  contents,  it  is  difHcult  to  understand.  There 
have  been  described  by  Cassel,  Riehl,  Wilson,  and  others,  changes  in  the 
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small  blood-vessels,  usually  a  form  of  endarteritis,  but  it  is  not 
necesbary  to  assume  a  lesion  in  the  blood-vessels,  since  we  know  that 
diseased  blond  may  puss  through  even  normal  vessels.  Henoch  has 
suggested  Ihe  vaso-niotor  origin  of  purpura,  in  which  there  is  first  a 
paralytic  distention  of  the  small  vessels,  followed  by  stasis,  haaniorrhage, 
or  irdoma.  In  certain  forniSj  us  in  malignant  endocarditis,  it  is  well 
establii^hcd  that  the  cause  is  an  infectious  thrombosis.  Although  thd 
bacteriological  examinations  made  thus  far  in  purpura  are  not  numerous 
enough  to  settle  the  question  positively,  there  is  little  doubt  that  infec- 
tion is  the  essential  factor  in  some  forms  of  the  disease,  particularly  Jn 
the  cases  characterized  by  sudden  onset,  high  temperature,  and  cerebral 
symptoms,  and  which  run  a  rapidly  fatal  course.  At  the  present  time  the 
exact  pathology  of  purpura  is  unknown.  There  arc,  no  doubt,  now  in- 
cludud  under  this  term,  several  diseases  quite  distinct  from  one  another. 

2Vi(?  dinical  types. — 1,  The  ordinary  form. — In  the  mild  cases  the 
hgpmorrhage  is  confini'd  to  the  skin  (jmrpura  simplex),  or  it  is  accom- 
panied by  slight  bleeding  from  the  mucous  membranes.  There  is  usually 
some  general  indiisposition  of  an  indefiDitc  character  for  a  day  or  two  be- 
fore the  purpuric  spots  are  noticed;  most  frequently  a  disturbance  of 
digestion  with  vomiting,  diarrhcea,  and  sometimes  slight  fever.  The 
hairaorrhages  appear  as  small  petechia^  varying  in  size  from  a  pin'* 
head  to  a  pea;  usually  first  upon  the  lower  extremities.  There  may  be 
only  a  few  widely  scfltterod  spots  or  the  V)ody  may  be  covered.  The  col- 
our is  first  a  bright  red,  then  purple,  gradually  fading  in  the  course  of  a 
few  days.  New  spots  come  as  the  old  ones  disappear,  ao  that  the  amount 
of  eruption  may  not  diminish.    They  do  not  disappear  upon  pressure. 

The  course  of  these  cases  is  generally  favourable,  recovery  taking 
place  in  from  one  to  four  weeks  under  the  influence  of  general  tonic 
treatment.  Relapses  are,  however,  very  frequent,  and  such  attacks  may 
come  at  intervals  of  a  few  weeks  or  months  for  a  considerable  period. 
One  must  be  guarded  in  giving  an  absolutely  favourable  prognosis  even 
in  eases  of  such  severity,  for  it  occasionally  happens  that  in  a  patient, 
who  for  several  days  has  had  symptoms  of  mild  purpura,  there  suddenly 
develop  those  of  the  most  severe  type  with  a  rapidly  fatal  termination. 

2.  The  severe  form. — Such  cases  are  characterized  by  htemorrhagw 
from  the  mucous  membranes  (purpura  hapmorrhagica)  from  the  outset. 
These  may  even  appear  before  the  spots  upon  the  skin.  In  severe  attacka 
the  petechial  spots  are  more  likely  to  appear  suddenly,  and  large  ecchy- 
moses,  varying  in  size  from  a  pea  to  the  palm  of  the  hand,  arc  more  fre- 
quent. There  may  be  bleeding  from  the  nose,  gums,  mouth,  or  pharynx, 
and  ecchymoses  may  be  seen  upon  these  raucous  membranes,  also  upon 
the  conjunctivEc,  Vomiting  of  blood  and  bloody  discharges  from  the 
bowels  are  quite  frequent  symptoms.  The  urine  may  contain  enough 
blood  to  give  it  a  bright-red  colour.    Less  frequently  there  are  seen  hem* 
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orrhages  of  the  retina  or  choroid  and  from  the  female  genitals.  In  one 
of  my  own  casos  there  was  ahnost  continuous  bleeding  from  one  ear.  Cu- 
taneous ccchynioses  are  increased  by  slight  injuries^  such  as  the  pressure 
from  a  bandage  or  from  seratching.  EpistrtxiB  mny  be  copious  enough  to 
necessitate  plugging  of  the  naros.  The  amount  of  blood  vomited  is  not 
often  large;  its  souree  may  be  the  stoaiaeh,  the  mouth,  or  the  pharynx. 
The  blood  in  the  stools  is  usually  dark  coloured,  but  tliere  may  be  some 
bright-red  blood  even  when  there  are  no  ulcers  present.  In  one  of  my 
cases  so  much  blood  was  lost  by  the  bowels  as  to  produce  the  symptoms  of 
a  very  marked  cerebral  antemia.  In  certain  cases  the  gastro-intestinal 
symptoms  are  very  prominent,  and  there  may  be  slight  icterus.  The  dis- 
charge of  bhn)d  from  t!ie  stomach  or  intestine  may  be  accompanied  by 
very  severe  attacks  of  colic  and  tenesmus.  In  some  of  these  cases  there 
are  pains  and  sHght  swelling  of  the  joints.  Renal  symptoms  are  generally 
present,  These  attacks  of  pain  with  purpura  and  the  discharge  of  blood, 
may  come  on  paroxysmally  every  few  days  for  a  period  of  several  weeks. 
Tliey  have  been  ascribed  to  thrombosis  of  the  intestinal  vessels.  This  is 
sometimes  known  as  "  Henoch's  purpura." 

Constitutional  Hvmptoms  are  present  in  most  of  the  severe  cases. 
There  is  usually  fever,  from  lOl"  to  103^  F.,  and  snfTicient  prostration  to 
keep  the  patient  in  bed.  If  the  amount  of  blood  lost  is  large,  there  are 
the  usual  symploms  of  severe  amemia.  The  loss  of  blood  may  be  suffi- 
cient to  cause  death,  particularly  in  infants.  Cerebral  symptoms  may 
depend  upon  anajniia  or  upon  meningeal  haemorrhage.  They  are  not 
frequent  in  this  form  of  the  disease,  CEdema,  especially  of  the  face 
and  feetj  may  exist  without  albuminuria,  and  albuminuria  may  be  pres- 
sent  in  cases  in  which  there  is  no  renal  ha?niorrhage. 

In  some  of  the  cases  beginning  with  severe  general  symptoms,  and 
occasionally  when  the  onset  is  mild,  the  patients  after  a  few  days  pass 
into  a  ty])hoid  condition  witli  low  delirium,  great  proj-tration,  weak  and 
irregular  pulse,  dry,  cracked  tongue,  and  high  temperature.  Such  cases 
are  almost  always  fatal.  They  are  not  to  be  confounded  with  ordinary 
typhoid  fever  complicated  by  purpura. 

The  course  varies  much  in  the  different  cases.  It  lasts  from  one  to 
BIX  weeks,  the  Bymptoms  slowly  subsiding,  but  often  showing  a  strong 
tendency  to  recurrence.  The  prognosis  depends  ui>on  the  age  of  the 
patient,  the  extent  of  the  haemorrhage,  and  the  presence  or  absence  of 
septic  symptoms. 

3.  The  hyper-acute  form  (purpura  fulminans). — This  Is  a  rare  form, 
especially  in  young  children.  Its  development  is  usually  sudden  with  a 
chill,  vomiting,  marked  prostration,  and  high  temperature.  The  pur- 
puric spots  come  out  with  great  rapidity,  and  in  the  course  of  a  fo\r 
hours  or  a  day  they  may  be  very  ext<?nsive.  In  addition  to  the  onlinary 
subcutaneous  hiemorrhages,  bloody  vesicles  may  form  upon  the  skin.    In 
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many  cases  the  heeuiorrliages  are  limited  to  the  skin,  the  raucous  meai- 
branee  and  the  viscera  escaping  altogether.  There  is  do  tendency  to 
gangrene.  Cerebral  symptoms  are  invariably  present  and  usually  promi- 
nent; there  may  be  delirium,  dulness,  stupor,  and  finally  coma.  The 
spleen  is  apt  to  be  enlarged.  The  urine  is  nearly  always  albuminous. 
This  form  of  purpura  h&&  all  the  characteristics  of  a  general  infections 
disease,  and  it  is  almost  invariably  fatal. 

4.  The  gangrenou.s  form. — Sloughing  is  not  common  in  purpura,  but 
it  is  most  often  seen  in  the  mucous  membranes.     Osier  refers  to  two 
cases  affecting  the  uvula.    I  once  saw  a  slough  which  caused  perforation 
of  the  soft  palate.    Wickham  Legg  reports  a  case  with  gangrene  of  tb6 
prepuce.     Gangrene  of  the  skin  is  even  less  frequent,  although  casci, 
have  been  reported  even  in  young  children.  Charron's  case  was  only  three 
years  old,  and  several  others  in  children  are  collected  in  Gimard's  mono- 
graph upon  this  subject.    The  gangrene  may  involve  the  skin  only,  or 
the  subcutaneous  tiss^ucs  and  even  the  muscles.    It  has  been  seen  Q]>on 
the  upper  and  lower  extremities  and  even  ujwn  the  face,  and  may  extend 
over  quite  a  large  surface.    In  some  of  the  milder  forms  of  purpura,  gan- 
grene results  from  some  slight  injury,  such  as  a  blow,  the  pressure  frota, 
a  bandage,  or  in  the  nose,  from  the  pressure  of  a  tampon.    These 
are  almost  invariably  fatal.    Those  iu  which  the  sloughing  is  couiinod  to' 
small  areas  of  the  mucous  membrane  of  the  mouth  often  recover. 

5.  The  rheumatic  form, — The  term  "rheumatic  purpura"  (peli< 
rheumatica)  is  applied  to  cases,  not  so  common  in  children  as  in  oldel 
patients,  in  which  subcutaneous  haemorrhages,  and  sometimes  bleeding 
from  the  mucous  membranes,  are  associated  with  painful  joint  swell- 
ings. These  are  to  be  regarded  as  cases  of  rheumatism  complicated  by 
purpura.  The  joints  most  frequently  affected  are  the  knee  and  the 
ankle.  The  arthritic  symptoms  are  usually  less  severe  than  in  attacks 
of  acute  rheumatism.  There  may  be  present  erythema  exudatimm  or' 
erythema  nodosum  or  urticaria.  Usually  there  are  throat  symptoms 
and  fever,  and  frequently  oedema  of  the  face  and  eyelids  with  albmni- 
ouria.  The  spleen  may  be  enlarged.  The  usual  duration  is  from  one 
to  three  weeks,  and  although  relapses  may  occur,  the  cases  usually 
recover. 

Joint  symptoms,  particularly  articular  pains,  are  not  infrequent  in 
the  course  of  milder  attacks  of  purpura  without  the  febrile  symptoma 
mentioned.  In  severe  cases  extravasations  of  blood  have  been  reported' 
as  occurring  in  the  tissues  about  the  joints,  and  even  in  the  joints  them- 
selves, these  being  cases  of  true  arthritic  purpura.  It  is  probable  that, 
in  the  past,  some  cases  of  scurvy  have  bt^cn  included  in  this  group. 

Diagnosis. — The  rapid  acute  cases  may  be  confounded  with  the  tucm- 
orrhugic  forms  of  the  various  eruptive  fevers.    The  ordinar>'  subacute  Qt\ 
passive  forms  are  chiefly  to  be  diilercutiatcd  from  scurvy.    The  dioguosia. 
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is  not  (liffinult  Jiml  the  mistake  need  not  be  made  if  the  essential  featxiros 
of  scurvy  iire  borno  in  miud — its  dietetic  cause.,  bleeilinp  gums,  hyperses- 
thesia,  and  deep  rather  than  subcutaneous  liaainorrhages  which  are  usu- 
ally near  the  joints. 

Prog:nosis. — This  depends  very  much  \i[h>u  the  fomi  of  the  disease. 
Of  128  cases  of  all  varietiep  occurring  in  children  in  StefTt'u's  collection, 
there  ttcre  40  deaths.  In  12  euaes  of  severe  primary  purpura  reported  by 
Gimard,  there  were  3  deaths  and  f)  recoveries.  Purpura  simplex  is  rarely 
fatal;  cases  of  purpura  hfemorrhagica  ut^ually  recover  unless  marked 
fehrile  symptLnus  are  present.  The  forms  classed  as  typhoid,  gangre- 
nous, and  purpura  fulminans  are  almost  invariably  fatal.  The  tendency 
to  relapses  exists  in  all  varieties. 

Treatment. — The  treatment  of  symptomatic  purpura  should  have  ref- 
erence to  the  cause  of  the  disease.  The  mild  cases  of  primary  purpura 
usually  recover  promptly  under  a  tonic  plan  of  treatment.  The  more 
severe  cases  re^iuire  confinement  in  bed,  absolute  ([uiet,  and  care  to  avoid 
exposure  and  even  tlie  slightest  injviry  or  extra  pressure  upon  any  part. 
Drugs  do  not  seem  greatly  to  influence  the  course  of  the  disease.  Those 
most  frequently  employed  are  supra-renal  extract,  hydnislis,  hama- 
melis,  anKiiatie  sulphuric  acid,  the  vt^ji^etuhle  acids,  ergot,  and  gallic  acid. 
Wlicthcr  or  not  it  u  true,  as  claimed  by  some,  that  all  hemorrhagic  dis- 
eaees  are  related  to  scurvy,  the  striking  improvement  seen  in  this  disease 
from  the  ui*e  of  fresh  fruit  and  vegetables,  suggests  their  cinployineiit  in 
purpura.  In  some  cases  very  decided  benefit  seems  to  follow  their  use  in 
the  acute  stage,  but  more  particularly  in  convalescence.  For  hyperacute 
and  gangrenous  crises,  little  eini  be  done  except  to  treat  the  symptoms. 
Surgical  means  of  arresting  the  ha^niorrlmge  are  rarely  successful.  Iron 
and  arsenic  and  alcoholic  stimulants  should  be  used  in  all  cases  during 
convalescence. 


CHAPTER    11. 


DISSASES  OF  TUK  LYMPn  NODES  {LYMPH ATTG  GLANDS). 

It  is  characteristic  of  infancy  and  childhood  that  the  lymphoid  tis- 
anes— tonsils,  adrnoids,  exiernal  and  inlermd  lymph  glands,  and  many 
smaller  lymph  nodules  throughout  the  body — ai*e  prone  to  swelling  and 
hyperplasia.  While  this  tendency  belongs  to  all  children,  in  certain  indi- 
viduals it  is  so  marked  as  to  deserve  a  plaw  as  a  distinct  diathesis.  It 
was  formerly  classed  as  one  of  the  manifestations  of  "  scrofula "  or 
"struma";  but  the  proof  that  most  of  the  manifestations  once  calleil 
"  scrofulous  "  are  really  forms  of  local  tuberculosis,  makes  it  unde.sirable 
to  use  that  term  any  longer  to  designate  the  condition  under  discussion. 
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Ill  robust  children,  infectious  procetjses  of  the  nose,  pharynx,  or 
bronchi,  cause  acute  swelling  of  the  lymph  nodeij  in  the  neighlxiiirhood, 
which  rapidly  sul>sidc  wliL'n  th«»  cause  is  rcmoveil.  In  ntber;?.  in  whom 
this  vuluLTubility  of  ttit;  lymplioid  tissues  exists,  the  liy|)erplasia  in  the 
lymph  nodes  is  out  of  proportion  to  the  exciting  cause  and  continneH  after 
the  caus(;  has  ceased  to  oprrnte.  Certain  children  have  at  l>irth  an  ex- 
cessive devclopnifiit  of  lymjthoiil  tissue,  particularly  in  the  region  uf  the 
throat  in  the  form  of  enlarged  tonsils,  adenoid  vegetations  of  the 
pharynx,  etc. 

The  inlluence  of  heredity  in  causing  this  condition  is  too  often  sect* 
to  be  passed  over  as  a  coincidence.  Frequently  the  parents,  when  chil- 
dren, sutTcred  from  the  same  condition,  and  often  every  nieml>er  of  a 
largi^  family  of  children  is  alTt'cted.  They  may  he  in  other  respects 
hi'tdlhy,  roareti  amid  good  surroundings,  and  show  no  evidenee  of  any 
oilier  constitutional  disease.  Any  disease  in  the  parents  in  oonse«|Ucnce 
of  whi<'h  children  are  born  with  tissues  Ijaving  less  than  normal  resist- 
ance, may  be  rcgardtd  iu  the  light  (if  a  remote  f-ause. 

The  condition  is  seen  to  perfection  in  ciiildren  rearerl  in  institutions 
and  in  crowdeil  tenements.  It  is  more  common  in  cities  than  in  the  coun- 
try. Anything  which  produces  malnutrition  or  lowers  the  general  vitalitv 
of  the  tissues  may  be  ranked  as  a  cause.  Rickets  is  often  asjt<»ciAted; 
sometimes  it  is  to  he  reckoned  as  a  cause,  and  bometimes  both  conditions 
depend  upon  the  same  caui=*s. 

During  infancy,  the  lymphoid  structures  most  frequently  affected  are 
those  connected  with  the  gastro-cnteric  and  the  bronchial  mucous  mem- 
bra n«^ ;  in  later  childhood  it  is  those  which  are  connected  with  the 
nharynx  and  tousils. 

The  degree  of  enlargement  of  the  lymjih  nodes  which  is  soractimce 
found  in  the  ditferent  situations  has  often  led  to  a  misinteqirctation  of 
them,  particularly  by  tlu^sc  who  only  seldom  see  autopsies  upon  infants 
or  young  cliildren.  They  have  often  been  conneetwi  with  pathfijogieul 
coTulitions  or  clinical  symptoms  with  which  they  have  really  nothing 
to  do. 

Enlargement  of  the  mesenteric  glands  and  of  the  solitary  follicles 
of  the  large  and  small  intestine  is  very  fre*|ucnt!y  seen  in  infautii  who 
tiave  died  from  marasmus,  and  has  been  regarded  as  the  cautiic*  of  tins 
wasting;  while  in  reality  it  w^as  only  the  consequenec  of  the  clironic 
intestinal  indigestion  wliich  is  an  almost  constant  acconipaaLuicnt  of  tttal 
condition. 

As  age  advances  we  usually  see  retrograde  changes  in  the  ditTenrut 
groups  of  glands  unless  they  become  the  seat  of  tuberculous  infe«?tioa. 
Those  connected  with  the  digestive  tract  generally  l>egin  to  diminish 
after  the  second  year,  and  by  the  fifth  or  sixth  year  the  enlargement  baa 
almost  disappeared;  while  tlie  tonsils^  adenoid  growtht  t>(  the  pharynx. 
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tai<\  enlar«|HNl  cervical  glands  are  iisiuilly  stationary  after  the  ^oventli  or 
eighth  yoar  and  undL-rgo  quite  a  niarktHl  atrojjhy  about  thu  tiiiii'  of 
puberty.  The  presence  of  these  enlarged  lymph  nodes  and  the  catarrhal 
condition  of  tl\('  imiwus  Tueniltrnms  with  which  they  are  assnciiitod.  are 
important  in  Relation  to  all  acule  iiiftjetious  diseases  which  alFwt  these 
mucous  membrnnos.  They  bring  nlxmt  an  increased  susceptibility  to 
scarlet  fever,  measles,  diphtheria,  diarrha?a!  diseases,  and  most  of  all  to 
tuberculosis. 


STATUS  LYMPH  ATICUS. 

This  condition  is  know-n  also  by  some  writers  as  "  lymphatism '*; 
■while  in  its  marked  form  it  is  tpiite  distinct  from  that  just  dc^tTilicd,  the 
two  have  many  points  of  reseinhliince^  Imve  often  Ijeeu  cnufounded,  and 
in  fact,  shade  into  each  other.  The  term  "status  lymphaticus"  is  ap- 
plied to  a  very  delinite  pathcdo;;ical  conditinn  which  is  associated  with 
clinical  maiiifestaiions,  less  constant  and  not  characteristic.  Tlie  rela- 
tion between  the  lesions  and  the  symptoms  is  little  understood,  and 
almost  nothin»i  is  knr)wn  of  theetiolofry  or  pathogenesis.  The  most  strik- 
ing part  of  the  lesion  is  (lie  great  enlargeiULfnt  of  the  thymus  ghtud,  with 
which  is  found  a  hyperplasia  of  the  lymphoid  tissues  throughout  the  body, 
more  mnrkiHl  than  is  seen  in  any  other  condition  in  childlio«>d.  The  two 
most   frct|iient  symjjioins  are  convulsions  and  attacks  of  asjifiyxia. 

Etiology. — The  status  lyniphaticus  is  moj^t  ofteu  seen  between  the 
sixth  and  twelfth  months,  but  may  he  met  with  in  childn^n  of  any  age. 
Eniargtrrncnt  of  ttie  thymus  to  a  dcgre<!  sulVicient  to  in-  rrgarded  as  pathi>- 
logical,  is  not  an  infreijuent  condition,  being  present  according  to  the 
observations  of  Bovaird  and  Nicoll  in  about  1;'  per  cent  of  tlie  autoppies 
in  the  New  York  Foundling  Hospital.  How  friMjuently  the  condition 
exists  in  eases  not  fatal  it  is  impossible  to  say;  but  it  certainly  is  not 
rare.  An  association  with  rickets  is  often  observed,  but  it  is  doubtful 
whether  this  is  anything  more  than  a  coincidence. 

Lesions. — Since  the  large  thynuis  is  so  important  a  lesion  it  is  desir- 
able to  know  what  may  be  regarded  as  normal.  The  most  extensive  ob- 
servations upon  thi«  fHiint  have  been  made  by  Bovaird  and  Nieoll,  who 
weighed  the  ihymus  iti  405  consecutive  autopsies  in  children  under  five 
years.  They  found  that  the  weiglit  was  greatest  at  birth,  the  average 
being  7.7  grams.  After  this  time  the  change  in  weight  wm  very  slight 
for  the  period  of  five  years,  the  average  for  the  entire  4Jlo  observa- 
tions bei[)g  5.!)  grams,  whicli  was  ulNiut  the  ^ame  as  the  average 
for  each  of  tlie  years  taken  separately.  Excluding  cases  in  which  the 
organ  was  so  large  as  to  bo  considered  abnormal  (10  grams  or  over) 
the  average  weight  at  birth  was  t).5  grams;  during  infancy  and  early 
childhood,  4  grams.  The  results  of  these  observations  do  not  differ 
essentially   from   those  of   Friedlcben.  which   liave  been  so  extensivolv 
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misquoted.  Of  111  observations  up  to  tho  age  of  five  years*,  he  fonni! 
the  average  weight  ir>  he  7.4  gratna;  exchiding  caiios  in  which  the  enlarge- 
nioul  luiglit  he  eonsiJerecl  pathological,  the  average  was  3  grams.  It  may 
therefore  be  assumed  that  the  average  weight  of  the  normal  thymus  at 
birth  is  from  G  to  7  grams;  from  birth  to  five  years  from  3  to  4  grams. 
Anything  over  10  grams  may  be  considered  distinctly  abnormal. 

in  the  status  lymphaticus  the  (hymus  is  often  from  five  to  ten  timed 
larger  than  normal.    In  the  marked  cases  its  weight  is  from  30  to  40 


Fio.  17fl.— EttUiK<>^  thymuii. 


Tlie  Itinj^A,  heart,  ntul  thvniii<i  nrc  f^hown  in  the  [iloturi' 
'  ileral  lijbca 
kIk'Vc,  covofh  the  lnn.'lii'U. 


bmck  fth'iwiiii;  tho  lu'i>  tuteral 


Tho  liiniTH  have  bo*n  tunu-ol 
of  Ihu  UiyinuM  overlit|>|>ih(j:  the  huurt;  tho  cvulnil  li>l>«. 


J/tMti>rff. —Wrvnsi  r<«].  ritnle  child,  uine  montlift  ohl.  weU  devclc»i»«l ;  ill  lew  tlian  twwitf' 
four  hourn;  djftmi-i'n.  hlikrht  cyanwls,  wUh  death  by  iti'phyxiiL    T.  lOa'  F. 

.iNf<^p0f/.-)i<iMi^lvn  tho  lanrc  thymiia  thcru  wure  {irwent  tho  goneral  Icftiona  of  tlMitelM 
lyiniiliAticua  to  a  uiArkvd  ili^ruu;  lii'ngH  <lee{>ly  congiwtud. 


grams;  in  the  less  marked  cases  from  10  to  20  grams.  The  appear- 
ance of  the  enlarged  thjTnus  is  well  shown  in  the  accompanying  illua- 
tration  (Fig.  172),  A  thymus  of  the  size  shown  weighs  about  45  gp-amSp 
or  1^  ounces.    In  tliis  instance  it  was  nearly  as  large  as  one  of  tho  IoInm 
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of  the  long.  In  general  appearance,  the  enlarged  chyma>  ii^  rather  :u*.»re 
T&scalAT  than  normal,  but  other  than  h_vpeq>lasia  show^  do  eon;>tant  «>r 
eseentul  change?,  either  bv  gross  or  microscopical  examination. 

The  Ijmph  nodc$  of  the  iracheo-bronchial  region  are  greatly  eniargvxl, 
often  to  the  size  of  a  small  cherry,  and  are  found  in  great  clusters  Thv^se 
of  the  mesenteric  region  mar  be  still  larger.  Pej-er'#  patches  are  very 
prominent,  and  the  solitary  follicles  of  the  small  intestine  appear  like 
mnstard  seedi  upon  the  folds  of  the  mucoos  membrane.  Th^^se  of  the 
colon  are  also  rery  prominent.  The  lymphoid  tisc»ues  aU>ut  the  pharynx 
and  all  the  hmph  nodes  of  the  body  are  greatly  hypertrophtcd.  Tho 
sple^i  is  nsoally  enlarged  with  prominent  follicles.  There  are  no  other 
constant  changes.  Those  present  are  usually  accidental,  depending  it(xni 
the  caose  of  death. 

Symptoms. — In  very  early  infancy  this  is  one  of  the  explanations  of 
sudden  death  occtirring  after  slight  causes,  and  in  some  cases  without 
any  apparent  cause. 

Death  may  l»e  attributed  to  overlying,  to  asphyxia  fn>m  f^^tnl,  or  to 
some  other  condition  affecting  respiration,  or  infants  are  simply  found 
dead  in  their  cribs. 

Even  in  those  who  live  until  they  are  several  months,  sometimes  sovenil 
years,  old,  there  may  be  nothing  in  the  child's  condition  to  indicate  the 
presence  of  the  status  lymphaticus  until  something  acute  occurs.  This 
may  be  in  the  nature  of  a  slight  accident,  a  surgical  operation  of  a 
trivial  character,  the  administration  of  an  ansesthetic,  or  st>me  acute  dis- 
ease, frequently  one  affecting  the  respiratory  tract.  The  symptoms  ass*v 
ciated  with  this  condition  are  most  frequently  of  a  nervous  character, 
usually  attacks  of  convulsions,  or  they  affect  the  respiration,  causing 
paroxysms  of  dyspna*a,  cyano:?is,  and  even  asphyxia.  A  frequent  history 
is  somewhat  as  follows:  A  child  previously  regarded  as  healthy,  often  well 
nourished  and  perhaps  entirely  breast  fed,  is  taken  with  ctmvulsioiis  fol- 
lowed by  high  fever,  preceding  which  there  may  have  hivn  some  pul- 
monary symptoms  suggesting  a  commencing  broneho-pneumonia.  The 
convulsions  recur  at  short  intervals;  the  temperature  remains  steadily 
high;  the  signs  in  the  lung  are  few  and  not  proportionate  to  the  other 
symptoms;  and  death  occurs  in  from  twelve  to  thirty-six  hours  often  in 
convulsions. 

In  other  cases  convulsions  are  absent  and  the  prominent  symptom  is 
asphyxia,  which  comes  in  paroxysms  and  may  be  so  complete  as  to  lead 
to  the  suspicion  of  lar}Tigeal  obstruction.  If  intubation  or  traelKM>toniy  is 
performed,  no  relief  follows.  The  child  may  die  in  the  first  severe  at  lack, 
which  may  be  preceded  for  a  few  hours  by  nuxlerate  dyspmea,  t)r  may 
come  on  almost  without  warning.  It  is  more  frequent,  howt'ver,  for  the 
first  attack  to  be  less  severe,  the  child  perhaps  being  resuseitatcil  with 
some  effort,  after  which  he  may  breathe  almost  as  well  as  usual.     In  a 
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few  lioiirs  tlie  ailac'k  nf  asphyxia  is  repeated;  after  hcveral  nf  !hc*ic.  each 
one  growing  more  sevt-re.  death  occurs.  In  tliese  cases  the  elevation  of 
temperature  is  usually  slight  ami  nmy  l>o  wanting. 

Symptoms  similar  to  the  above  but  of  le^s  severity  and  resulting  in 
nx'ovcry  would  suggest  this  condition,  although  the  diagnosis  cannot  l.»c 
established. 

The  eaune  of  the  symptoms  is  not  definitely  known.  The  asphyxia 
has  been  ascrihed  to  pressure  of  the  large  thymus  upon  t)ie  lungs,  the 
traehea,  the  pneuuingastric  nerves,  or  the  auricles  of  the  hi-art.  Pres- 
sure would  certainly  seem  to  be  one  factor  in  the  production  of  the 
dyspncea.  Further  evidence  in  siipport  of  this  is  obtained  by  the  relief 
afforded  by  an  operation  in  which  the  anterior  nie^liastinuni  is  openeil 
and  the  thymus  raised  and  (ixed  to  the  sternum.  This  has  l»een  done 
in  two  or  three  instances  with  striking,  but  not  always  permanent,  benefit. 

In  other  cases,  although  tiie  thymus  iiiay  be  quite  as  large  as  in  those 
just  described,  (he  cvidem-es  of  obstructive  dyspntea  are  much  less  anf| 
may  scarcely  l>e  noticetl. 

There  is  another  group  of  cases,  perhaps  the  largest  of  all,  in  whi»  h 
there  are  no  syinploniH  distinclly  referable  to  the  stiitus  lymphaticus,  niid 
yet  ibis  condition  appears  to  be  the  factor  which  determines  the  fatal 
oiiteomc  of  what  was  apparently  an  infection  or  an  indammation  of  only 
moderate  severity.  What  is  seen  here  is  simply  a  greatly  diminished  nv 
sistance  to  disease.  In  these  cases  it  is  only  the  autopsy  which  reveals  the 
explanation. 

Diagnosis. — The  diagnosis  of  the  status  lymphaticns  is  very  uncer- 
tain. In  some  cases  of  marked  enlargement  it  is  possible  to  make  out 
the  enlarged  thymus  by  percussion,  but  this  is  always  difficult  on  account 
of  its  proximity  to  the  lungs  and  trachea.  We  may  suspect  this  con- 
dition during  life;  we  can  hardly  do  more.  Marked  enlargement  of  the 
tonsils  and  tlie  adenoid  tissue  of  the  pharynx  exists  so  frequently  without 
th\inns  enlargement,  that  this  can  hardly  be  regarded  as  snggesting 
the  condition.  The  hyperplasia  of  the  tracheo-bronchial  or  mesenteric 
lymph  nodes  or  of  the  follicles  of  the  intestine  produces  no  especial 
symptoms. 

Frognosifl. — Wliile  this  condition  apparently  may  exist  for  an  In- 
definite time  without  producing  any  symptoms,  it  undoubtedly  often 
determines  a  fatjil  outcome  of  what  might  otherwise  have  bwm  a  mild 
illness  or  a  trivial  accident.  It  is  especially  important  in  connection  with 
acute  bronchitis  and  broncho-pneumonia,  with  attack?  of  convulsions, 
with  the  shock  of  slight  operations,  and  with  the  administration  of 
amesthetics,  particularly  chloroform.  It  is  one  of  the  most  fn»fjm*nl 
explanations  of  unexpected  death  from  slight  causes,  such  as  an  explor- 
atory puncture  or  the  injection  of  antitoxine. 

At  present  no  known  treatment  has  any  influence  upon  the  conditioo. 


^^^^^^^^^H           SfUPLE                                                                    883             ^^M 

Table  showing  the  Situation  and  the  Drainage- Areas  of  the  Various                 ^^^t 

Oroupa  of  Lymph  Nodes  of  the  Head  and  Neck*                                 ^^H 

1 

Name  of  the 
group. 

Orirazis  or  mnwi  frum  which  they  rmwIrQ                   ^^^^H 
lyiiiphatics                                                ^^^^H 

SulMKicIpiUl 

One  or  two;  at  nape  of  neck. 
Four  or  five  small  ones ;  in 

Scalps  posterior  portion.                                     ^^^B 

2 

MiiStoid. 

Receive  elTerent  vet>^oI>f  from  group  t,                ^^^^B 

mastoid  rt'»rion. 

and  through  thom  from  port  of  scalp.                ^^^^| 

8 

Parotid. 

Five  to  U'H ;  on  the  Burface 

Scaln,  frontal  and  parietal  portions;               ^^^^| 
orbit,  p<jsterior  part  of  rias^il  Utstiat               ^^^^M 

ftnd   in   1h(!  sulwtanee  of 

Che  parotid  gland. 

uppnr  jaw,  posterior  and  upper  part                ^^^^| 
of  pharynx.                                                          ^^^^| 

4 

Submaxil- 

Twelve  to  fifteen  ;  along  base 

Mouthy  lower  lip,  gums.                                    ^^^^| 

Ury. 

of   jaw,  beneath  cervical 
fascia. 

^H 

6 

Supra-hyoid. 

One  or  two;  median  line  be- 
tween chin  and  hyoid  bone. 

Chin  and  middle  portion  of  lower  lip.               ^^^^| 

6 

Supt^rfliMnl 

Five  or  more :  alon^  extprnal 

Auricle,   part  nf  scalp,  skin   of  face               ^^^^| 

ccrvk-al. 

ju^'ulttr  vein,  Ix^ncalh  |ilii- 

and   neck,  and   some  efferent   vev               ^^^^| 

tvstiui,    but   supernciftl    to 

Rdii  from  groups  1  and  2.                                ^^^^M 

the  stcrno-mostoid. 

^^^^H 

7 

Deep    cervi- 

Ten l«  sixteen  ;  about  bifur- 

Lower  mrt  of  pharynx,  larynx,  |>alate,               ^^^^| 
tonsils  and  part  of  tuncue,  ji&rl  of                ^^^^| 
nasal  fofma,  deep  musfJe:*  of  head               ^^^^| 

cal,  upper 

CHlUtu  of  common  c4iroUd 

iset- 

and  alonir  internal  jugular 

vein.     T  lev  are  jiisL  aWve 

and  neck,  and  from  inside  the  crani-               ^^^B 

(jpppr   border  o(    thyritid 

um.     Receive  also  efferent    vessels                ^^^^| 

cartilage   and   on   a   level 

from  groups  ^1  and  4.                                       ^^^^| 

with  hynid  bone. 

^^^^H 

e 

Doep    cerri- 

A  chain  in  thesnpra-clavicu- 

Connect  with  axiUary  group  bv  a  chain               ^^^^| 

cal,  lower 

Ur  fossa. 

along   axillary  artery:    afso   with              ^^^^| 

set. 

glands   of    nic<liastinum   and    with                ^^^^| 
groups  7  and  ft.                                                        ^^M 

0 

Sub-hyoid. 

A  few  small   glands  below 

Cominuiiifrtt^'  with  group  8,  and  may                ^_^B 

hyoid  bono  and  near  me- 

connect   itelow  with  chain  of  bron-                ^^^^| 

dUii  line. 

chial                                                                  ^^^^1 

m            10 

R«tro-phar- 

Two  siiiull  ^'lands  in  front  of 

Pharynx  and  part  of  uasal  fossa.                       ^^^H 

1 

yngeal. 

spino  and  upon  preverte- 
bral muscles. 

^B 

SIMTI^E   ACUTE   ADENITIS.                                                           ^^M 

This  is  an  acute  inflammation  of  the  lymph  nodes  which  in  infancy             ^^^| 

frequently  terminates  in  suppunition.     A  certiiin  amount  of  inflamma-             ^^^B 

tion  of  the  lymph  nodes  occurs  in  children  iu  all  acute  proceBses  affect-             ^^^B 

ing  the  mucous  membranes,  especially  when  they  are  severe  or  prolonged.             ^^^| 

Those  in  connection  with  the  various  internal  organs  are  considered  with             ^^^| 

the  diseases  of  the  organs.     Acute  inflammation  of  the  external   nodes             ^^^B 

is  of  fluflficient  frequency  to  requii'e  separate  consideration.     While  this             ^^^| 

is  probably  always  secondary  to  some  pathological   prix^ess  in  the  skin             ^^^H 

or  mucous  membranes,  the  primary  condition  may  be  so  slight  as  to  be             ^^^^ 

overlooked,  and  the  adenitis  may  be  the  more  important  condition  or  may             ^^^| 

even  assume  the  appearance  of  a  primary  disease.     It  is  particularly  in            ^^^B 

^m               *  Modified  from  Treves  after  Cumow  In  the  Lancet,  1879,  vol  I,  p.  397.                          ^^^B 
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infanta  that  this  is  scoii^  an<i  it  tU'iKMids  upon  the  unusually  active  absorp- 
tion ami  upon  the  susceptibility  of  the  lymphoid  tissues  at  this  age.  The 
cervical  glands  are  frequently  affected,  and  occasionally  those  of  the  axil- 
lary and  inf^uinal  regions. 

Etiolo^. — Acute  adenitis  occurs  in  children  of  all  ages  in  connection 
with  diphtheria,  scarlet  fever,  measles^  and  influenza.  In  such  cases  it  is 
often  severe,  and  after  scarlet  fever,  occasionally  teruiinatetj  in  suppu- 
ration. With  the  simple  acute  catarrhal  processes  of  the  pharynx  and 
rhino-pharynx  adenitis  also  occurs,  but  it  is  usually  mild  and  rarely 
ends  in  suppuration.  In  infancy,  on  the  other  hand,  acute  adenitij» 
from  simple  catarrh  is  not  only  very  common  hut  often  severe,  and  fro^ 
quently  terminates  in  suppuration.  Ulcerative  stomatitis,  carious 
teeth,  eczema  of  the  scalp  or  traumatism,  may  excite  adenitis  in  chil- 
dren of  all  ages.  Axillary  adenitis  may  result  from  vaccination;  ingui- 
nal adenitis,  from  vaginitis. 

Of  lOD  cases  of  acute  adenitis  from  my  records,  not  including  any 
associated  with  diphtheria,  measles,  or  scarlet  fever^  more  than  three 
fourths  occurred  in  the  first  two  years,  and  half  of  them  in  the  6rst  year 
of  life.  This  susceptibility  of  infants  is  very  striking.  The  disease  oc- 
curs frequently  in  those  who  are  in  other  respects  perfectly  healthy, 
and  often  when  the  evidences  of  disease  of  the  mucous  membrane  aro* 
slight.  This  is  true  not  only  of  the  cases  of  cervical  adenitis,  but  also 
of  others  in  which  the  inguinal  glands  are  involved.  The  inflammati< 
is  excited  in  most  of  these  cases  by  the  absorption  of  pyogenic  gernis*' 
usually  staphylococci  or  streptococci,  from  the  mucous  membranes  or 
skin;  in  some  cases,  as  in  diphtheria,  probably  by  the  action  of  toxins. 

Lesions. — The  changes  taking  place  in  the  glands  are  acute  cong< 
tion,  witli  swelling,  wdema,  and  active  hyperplasia  of  the  lymphoid  ele- 
ments. The  process  may  terminate  in  resolution  or  in  suppuration  ac- 
cording to  the  intensity  of  the  infection  and  the  susceptibility  of  the  tis- 
sues. Whi^n  severe  enough  to  cause  suppuration,  the  adenitis  is  accom- 
panied by  considerable  inflammation  of  the  surrounding  cellular  tiwaoui 

In  the  series  of  109  acute  cases  to  which  I  have  referred,  not  inclat 
ing  the  specific  infectious  diseases,  96  were  cervical,  0  were  ingtiim 
and  -1  axillary;  62  per  cent  terminated  in  suppuration,  the  latter  bei 
nearly  all  in  infancy.    Suppurative  otitis  was  present  in  16  per  cent 
the  cases.     Suppurative   retro-phar^Tigeal   adenitis   (retro-pharyn| 
abscess)  was  seen  in  several  cases. 

Tn  infancy  the  disease  is  usually  unilateral,  or,  if  bilateral,  thl 
glands  of  one  side  are  more  severely  affected  than  those  of  the  other. 
Suppuration  is  nearly  always  of  one  side,  and  usually  the  abscess  starttj 
from  a  single  gland. 

Symptonu. — The  symptoms  and  course  of  the  adenitis  of  the  sptH-ificj 
infectious  diseases  belong  to  their  clinical  history.  Suppuration  is  infre- 
qaeut^  except  after  scarlet  fever.  It  is  very  rare  after  diphtheria,  and 
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when  present  usually  Bignifies  mixed  iiifectiou ;  1  have  seen  it  occur  but 

twice. 

The  typical  cases  of  acute  adenitis  are  those  which  occur  in  infancy. 

There  are  present  the  symptoma  of  the  origiiiui  disease,— usually  catarrh 

of  the  nose  or  rhino-pharynx,  mouth, 

or  ear,  which  may  not  be  very  severe, 

and  sometimes   Is  ovoHookcd,     The 

glands  most  frequently  affected   are 

the  deep  cervical  group.    The  tumour 

appears  just  bt*Iow  the  angle  of  the 

jaw   at   the   anterior    border   of   the 

sterno-mastoid     muscle    (Fig.   173). 

The  swelling  during  the  acute  catarrh 

is  not  rapid   or  grent,  but  continues 

after  the  original   process  has  sxil>- 

sided  until  it  reaches  the  size  of  a 

walnut  or  even  larger.     In  the  niosl 

acute  cases  there  is  marked  inflamma- 
tion of  the  periglandular  cellular  tis- 
sue, with  puirt,  teudcrness,  and  extra 

heat.  If  suppuration  occurs^  it  is  gen- 
erally evident  in  the  latter  part  of  the 

second  week,  but  sometimes  it  may 

be  as  late  as  the  third  or  even  the 

fourth  week.     In  the  axillary  or  inguinal  region  (Fig.  174)  the  symptoma 

of  adenitis  are  essentially  the  same  as  in  the  neck.     In  the  inguinal  coses 

the  degree  of  eatarrfi  of  the  mucous  memlirane  is  often  very  slight. 

Most  cases  run  their  course  with 
slight  fever  and  few  general  symp- 
toms; but  in  young  infants  the  con- 
stitutional symptoms  are  often  severe 
and  the  physician  may  be  in  doubt 
whether  the  local  process  is  suffi- 
cient to  exphiin  them.  Tlie  temper- 
ature may  lie  from  10ii°  to  104°  F.  for 
several  daya»  with  considerable  pros- 
tration, which  18  much  increased  if 
there  is  complicating  otitis.  After 
suppuration,  if  freely  opened  at  the 
proper  time,  the  abscess  heals  rapidly 
and  permanently,  a  sinus  being  rare. 
Occasionally  infection  extends  from 
one  eknd  to  another,  and  a  succession 

rio.  111.— Acute  Hti))|>uriitiVQ  utleiiiLin  un-  ,    ,  i        i    » 

guiuai;  la  an  iuiiuii  xhrw  luuiiiha  old.         ol  these  glandular  abscesses  occurs. 
67 


Kio.  173.— Acutw  fupm 

iofunt  one  yenr  *'M.  nhowjn^  thi^  mtwt  I're- 
qnvnt  Bituatiun  of  tiic  tumuur  in  the  cervi- 
cal TVgioo. 
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lu  liie  non-suppurative  cases  the  swelling  may  be  even  greater  than 
in  those  which  suppurate;  but  it  is  less  diffuse  and  apparently  limited  to 
the  gland.  It  subsides  t^lowly  in  the  course  of  from  four  to  eight  weeks, 
often  leaving  a  small  tumour  which  may  be  apparent  for  several  months. 
In  susceptible  children  recurrent  attacks  of  acute  inflammation  may  lead 
to  dininic  enlargement  whiuli  may  last  indefinitely.  These  glands  do 
not  become  cheesy,  except  from  subsequent  tul>erculous  infection. 

The  acute  cases  in  infancy  in  which  suppuration  occurs,  appear  to 
recover  about  as  promptly  and  quite  as  completely  as  those  terminating 
in  resolution,  although  in  the  former  the  constitulinnal  symptoms  are 
more  severe. 

Diagnosis. — This  is  usually  easy  if  it  is  remembered  that,  with  the  ex- 
ception of  the  spCL'itie  infectinus  diseases,  and  occa.^ionally  local  causes 
like  eczema  of  the  scalp,  carious  teeth,  etc.,  acute  suppurative  adenitis  is 
essentially  a  disease  of  infancy.  I  have  often  seen  it  mistaken  for  mumps 
when  the  swelling  was  severe,  but  on  close  examination  there  is  but  little 
resemblance  between  the  conditional.  The  disease  is  essentially  acute,  and 
has  nothing  in  common  with  the  slow  suppuration  seen  in  later  childhood 
from  the  breaking  down  nf  tuberculous  glands. 

Treatment. — Fropliylaxis  rt^iuires  that  in  all  acute  cjitarrhs  the  mu- 
cous membrane  should  be  kept  as  clean  as  possible  by  tlie  use  of  na8al  or 
pharyngeal  sprays,  or  by  syringing  with  simple  solutions  like  DobelJ's  or 
Seik'rV,  or  one  of  eommnn  salt. 

In  the  stage  of  acute  inflammation  very  hot  applications  or  an  ice- 
bag  may  be  used  for  the  relief  of  pain.  It  is  very  doubtful  whether 
either  of  these  means  has  much  influence  in  preventing  suppuration.  If 
nb>icess  forms,  incision  should  be  defern?d  until  pointing  has  taken  place. 
If  this  plan  is  followed,  refilling  is  rare.  A  simple  free  incision  with 
proper  aseptic  treatment  is  all  that  is  required.  Curetting  may  be 
done  if  there  is  much  broken-down  tissue  present,  but  it  is  not  usually 
necessary.  In  most  of  the  cases  the  abscess  p.omptly  heals  and  a  perfect 
cure  tiikes  place.  In  cases  which  do  not  suppurate,  absorption  may  bo 
promoted  by  the  internal  use  of  the  iodide  of  potassium  in  full  doses — 
gr.  x  daily  to  an  infant  of  one  year.  I  confess  rarely  to  have  scon  any 
benefit  from  painting  with  iodine  or  from  inunctions  of  iodine  ointment 
or  the  oleate  of  mercury.  If  adenitis  is  secondary  to  carious  teetb« 
eczema,  or  ulcerative  stomatitis,  these  conditions  should  receive  appro- 
priate treatment.  Such  cases  do  not  usually  suppurate,  but  subside  rap- 
idly when  the  primary  cause  is  removed, 

SIMPLE  CHRONIC  ADENITIS. 
This  consists  in  a  simple  hyperplasia  of  the  lymph  nodes.    There  are 
considered  here  only  the  external  glands,  but  those  of  the  cavities  of  tho 
body  are  afl'ected  in  a  similar  way,  in  diseases  of  the  mucous  membraoea 
with  which  they  are  connected. 
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Simple  chronic  adenitis  is  not  nearly  so  frequent  as  the  acute  form 
even  in  infants  and  ^oung  children,  and  it  ie  rare  after  the  fiftli  year.  It 
may  follow  one  or  more  attacks  of  acute  adenitis,  or  it  may  result  from 
subacute  or  chronic  inflammations  of  the  skin  or  of  the  various  mucous 
membranes,  infection  from  which  causes  the  acute  form.  The  most  fre- 
quent subjects  are  children  who  have  the  diathesis  described  as  "  lym- 
phatism." 

Symptoms. — The  glands  upon  both  sides  of  the  neck  are  usually 
involved,  and  more  often  a  group  than  a  single  gland.  The  degree  of 
swelling  is  not  generally  great,  being  much  less  than  in  acute  adenitis, 
and  usually  less  than  in  the  tuberculous  form.  There  are  no  constita- 
tianal  symptoms.  Hypertrophy  of  the  tonsils  and  adenoid  growths  of 
the  pharynx  arc  fre<|uontly  present.  There  is  no  tendency  to  suppura- 
tion or  caseation.  The  swelling  usually  increases  tjlowly  for  one  or  two 
montlis,  then  remains  8ti.tionary  for  about  the  same  length  of  time,  after 
which  it  slowly  subsides.  A  subaente  course  is  more  frequent  than  a 
very  chronic  one. 

Diagnosis. — These  cases  are  especially  to  be  di.^tinguished  from  those 
of  tuberculous  adenitis.  The  most  important  points  for  differentiation 
are,  that  they  occur  most  freciuenlly  in  children  under  three  years,  a 
period  when  tuberculous  adenitis  is  not  common;  some  definite  exciting 
cause  is  usually  present;  caseation  and  suppuration  do  not  occur;  the 
glands  do  not  become  adherent  to  the  skin  or  to  the  deeper  tissues; 
they  enlarge  much  more  rapidly  than  do  the  non-caseating  tuberculous 
glands;  and  they  are  influenced  to  a  much  greater  degree  by  constitu- 
tional trealnicnt. 

Treatment. — Operative  measures  are  not  called  for  in  simple  ade- 
nitis; but  as  there  are  some  cases  in  which  a  positive  diagnosis  from 
tuberculous  adenitis  is  impossible,  operation  is  to  be  considered  in  all 
doubtful  cases  if  a  thorough  trial  of  other  measures  for  two  or  three 
months  has  been  without  benefit.  Local  causes  usually  found  in  the 
pharynx,  nose,  or  mouth  should  be  removed  if  posciible.  Often  more  can 
be  accomplished  by  removal  to  a  climate  in  which  the  child's  catarrhal 
symptoms  are  relieved  than  by  ail  eli^e.  Little  beneflt  is  seen  from  local 
applications.  The  most  useful  internal  remedies  are,  the  syrup  of  the 
iodide  of  iron  (twenty  drops  three  times  ;.  day  to  a  child  of  four  years), 
guiaquin  {one  grain  three  times  a  day),  and  arsenic  (two  or  three  drops 
of  Fowler's  solution  three  times  a  day).  Cod-liver  oil  should  be  given 
except  during  warm  weather. 


SYPHIUTin  ADEKTTTS. 

It  is  quite  rare  that  a  marked  degree  of  glandular  enlargement  is 
seen  as  a  symptom  of  hereditary  syphilis;  indeed,  it  is  so  rare  that  it  is 
often  forgotten  that  chronic  multiple  glandular  enlargements  are  ever 
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due  to  this  disease.  In  the  few  examples  that  have  come  under  my  ob> 
scrvation,  this  has  been  a  late  syinptom  of  hereditary  syphilia.  The 
glandular  enlargements  were  cervical  and  multiple,  and  the  degree  of 
swelling  was  often  marked.  They  may  be  a^^ociated  with  disease  of  the 
bones  or  of  the  mucous  membrane  of  the  throat  or  of  the  nose,  or  with- 
out signs  of  such  disease.  The  diagnosis  of  syphilis  restsi  upon  the  asso- 
ciation of  other  late  manifestations  of  the  disease — keratitis,  perioetitia, 
doformiticB  of  the  teeth — and  the  prompt  improvement  under  anti- 
syphilitic  treatment.  In  their  local  appearance  they  resemble  tubercu- 
lous glands. 


XITBBRCOLOCS  ADENITK. 
Synonyoi:  Scrofula. 

Tuberculous  disease  of  the  lymph  glands  of  the  cavities  of  the  body 
is  discusfied  elsewhere;  only  that  of  the  external  glands  is  here  consid- 
ered. This  condition  presents  some  striking  peculiarities:  it  is  rela- 
tively rare  in  infancy,  although  a  frequent  form  of  tuberculonia  in 
older  children;  it  often  exists  as  the  only  tuberculous  lesion  in  the  b*>*1y. 
In  the  great  majority  of  cases  it  is  the  cervical  glands  which  are  affrcled. 

Etiology. — The  age  at  which  tuberculosis  of  the  cervical  lymph  glands 
is  usually  seen  i.s  from  three  to  ten  years.  In  my  experience  with  tuber- 
culosis in  infancy,  the  external  glands  are  rarely  involved,  while  the 
bronchial  glands  are  almost  invariably  the  seat  of  infection. 

Local  conditions  favouring  infection  are  adenoid  growths  of  the 
pharv'nx,  chronic  pharyngitis,  and  hypertrophied  tonsils;  less  frequently 
chronic  otitis,  chronic  conjunctivitis,  and  pathological  processes  of  the 
skin  or  the  mouth,  such  as  eczema  of  the  face  or  scalp,  ulcerative  stoma- 
titis, carious  teeth,  etc.  That  the  pharynx  is  the  most  frequent  »e«t  of 
primar)'  infection,  is  shown  by  the  fact  that  the  deep  cen'ical  glands  are 
generally  first  affected.  The  question  often  arises  whether  the  process 
is  at  first  a  simple  one,  and  later  becomes  tuberculous,  or  whether  it  is 
tuberculous  from  the  outset.  My  own  belief  is  that  in  most  cases  the 
process  is  a  tuberculous  one  from  the  beginning. 

Children  who  are  by  inheritance  predisposed  to  tuberculosis  and  Ihoeie 
also  who  are  prone  to  glandular  enlargement,^ — two  conditions  which  are 
by  no  means  identical — are  the  ones  most  liable  to  be  affected.  Attacks 
of  acute  infectious  diseases,  particularly  measles,  scarlet  fever,  and  inttu* 
enza,  frequently  play  the  role  of  exciting  causes. 

The  age  of  those  affected  corresponds  very  closely  with  that  at  which 
children  are  most  often  seen  with  hypertrophied  tonsils  and  adenoid 
growths  of  the  pharynx.  The  subsidence  of  symptoms  about  the  time  of 
puberty,  is  also  characteristic  of  both  conditions. 

Lesions. — It  has  been  already  stated  that  in  the  great  majority  of 
cases  the  cervical  lymph  nodes  are  involved,  and  generally  they  are  the 
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only  ones  affected.  In  155  cases  of  tuberculous  glands  in  the  series  re- 
ported liy  Treves,*  those  of  Ihc  ne<'k  wi-ri*  the  seat  of  disease  m  145  and 
the  only  seat  in  131  ;  those  of  the  axilla  were  involved  in  17,  but  alone 
only  in  4  ;  the  groin  in  8,  and  alone  in  G.  This  indicates  the  close  asso- 
ciation of  the  diseayi:  with  iiii'cctiun  through  the  up])er  reHjnrntory  tract. 
The  nodes  fir^t  affected  are  nioRt  frequently  the  upper  set  of  the  deep 
cervical  group;  sometimes,  however,  it  is  the  superficial  nodes  of  the 
Buhniaxillury,  or  the  parotid  group,  and  occasionally  the  submental  or 
the  pre-auricular.f  The  chain  of  deep  cervical  nodes  which  is  involved, 
follows  the  carotid  artcr}',  and  often  extends  some  distance  below  the 
clavicle.  These  deep  nodes  are  sometimes  connected  with  the  bronchial 
group. 

The  process  in  all  tuberculous  glands  is  essentially  a  chronic  one,  but 
pathologically  the  eases  may  be  divided  into  two  groups^  ci»rrespondiug 
somewhat  to  the  forms  of  disease  seen  in  the  hings.  In  one  grouf*  the 
process  is  more  rnpid,  and  tends  to  early  caseation  ami  softening;  the 
products  of  indammation  arc  mainly  cellulan  and  the  aumunL  of  librous 
tissue  is  small.  In  anuthcr  group  the  course  is  slower,  and  fibrous  tissue 
predoniinato*,  cnsejitiitn  and  softening  Iwing  infrequent. 

In  the  first  group  the  glands  in  the  early  stage  are  swidlen,  of  a  pale 
pink  colour,  and  homogeneous ;  later  they  l)ecome  more  firm,  and  show, 
as  the  ilrst  gross  evidence  of  tuberculous  deposits,  small  grayish-white 
spots,  which  arc  generally  numerous  and  scattered  through  the  affected 
gland;  these  spots  enlarge,  and  may  coalesce  to  form  one  large  gray 
mass,  involving  nearly  the  whole  gland.  Subsequently  there  is  caseation 
and  then  softening,  usually  beginning  in  the  centre  of  the  caseous  area. 
Inflammation  withiii  the  gland  is  followed  by  that  of  the  surrounding 
tissues,  which  may  result  in  adhesions  or  in  the  formation  of  a  periglan- 
dular absc(*ss.  The  first  change  in  the  gland  is  the  production  of  epithe- 
lioid and  giunt  cells,  about  which  there  in  a  zone  of  small  round  cells; 
cheesy  degeneration  then  begins  in  the  centre.  The  caseous  masses  may 
become  encapsulated  by  the  production  about  them  of  fibrous  tissue ;  or 
softening  may  occur  at  one  or  more  foci,  and  an  abscess  form.  Such  an 
abscess  contains  curdy  material  but  very  little  true  pus,  the  contents 
being  chiefly  detritus  from  the  broken-down  node.  Tubercle  bacilli  are 
usually  iMore  numerous  in  the  early  stages  of  the  process,  but  are  often 
diflficult  ttf  detection  in  broken-down  tissues,  and  the  curdy  pus  is  some- 
times sterile.  As  the  glands  soften,  the  process  gradually  extends  from 
the  centre  to  the  surface,  and  they  become  adherent  to  the  surrounding 
structures — blood-vessels,  nerves,  or  the  fascia — they  fuse  together  and 
form  large  knotty  masses,  and  when  they  ultimately  break  down  they 
lead  to  the  formation  of  an  abscess  in  the  cellular  tissue,  finally  involv- 

*  Scrofula  and  its  Glnnd  Diseases.    Smith,  Elder  &  Coh  London,  1883. 
f  NicoU,  Glasgow  Medical  Journal,  Jaoaary ,  IdOflu 
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ing  (he  skin.  Tn  flie  form  of  ^upjiuration  uliicii  occurs  in  and  about 
tuberculous  uchIcs,  an  important  part  \s  often  played  by  other  bacteria, 
usually  the  sta]>hylococcus  or  the  etreptococcuB. 

Tn  the  scpond  ^roup  of  eases,  where  the  proceBS  goes  forw'anJ  nmre 
slowly,  the  changes  arc  not  quite  the  same,  the  essential  difference  being 
that  the  amount  of  fibrous  tissue  is  much  greater.    These  nodes  are  not 

so  vascular;  they  are  tough  and  hard,  ap- 
pearing like  sinaU  fibrous  tumours.  The 
capsules  are  greatly  thickened,  and  under 
the  niicn*scojie  is  seeu  fibrous  tissue  ar- 
ranged in  concentric  layers,  often  inclosing 
small  caseous  masses.  These  nodes  less  fre- 
quently form  adhesions  to  the  surrounding 
tissues,  and  consequently  are  freely  mov- 
ulilc,  while  suppuration  is  quite  exceptional. 
Althuugli  the  separate  tumours  are  much 
Binallcr  than  in  the  first  group,  the  glandu- 
lar mass  is  often  a  large  one,  because  of  the 
number  of  glands  involved. 

It  is  seldom  in  either  group  of  cases  that 
the  process  is  limited  to  a  single  node  or 
even  to  two  or  three  nodes.  Very  often  an 
entire  chain  is  involved  (see  Fig.  175).  The 
pathological  process  under  such  circuni- 
stances  usually  varies  in  degree  aeeortling 
to  the  distance  from  the  main  ftx'us  of  in- 
fection; the  nodes  nearest  show  the  tnoet 
advanced  changes;  those  at  a  distance,  the 
early  stages  of  the  disease. 

Tuberculous  infection  of  the  lymph 
nodes  may  terminate  in  resolution,  encap- 
sulation, calcification,  or  supjmration.  The 
inflammation  may  subside  before  caseation 
has  taken  place  and  the  infiammatory  prod- 
ucts undergo  absorption.  After  caseation 
has  occurred  the  masses  may  become  encap- 
sulated and  contract  to  small  fibrous  nod- 
ules. Calcification  of  the  glands  in  this 
location  is  rare.  In  other  cases  caseation 
is  followed  by  breaking  down,  liquefaction, 
and  an  external  abscess.  The  course  which  the  local  disease  takes  will 
depend  upon  the  intensity  of  the  infection  and  the  general  vigour  and 
resistance  of  the  child.  There  is  seen  in  most  cases  a  tendency  of  the 
inflammation  to  subside  fipoutaneously  about  the  time  of  puberty.    Cure 


Vio.  176,— PoBtorior  corvloal  chain 
of  tuherauloua  lymph  nodea. 

The  upperonoHhoutNl  giant  ccU« 
and  pxtt-nHivc  ehoray  dL<ifciieration; 
one  nt  the  iiiiijdie  fihrjWL>d  esrly 
tutx-iviiloUH  \?lmiijfe»— cvU  tntiltra- 
tlrtn,  iriHiit  outlit,  sud  ■  mitiidl  uroa 
ot'chemy  dcifcueratlon;  the  lowest 
oodo  showed  ODO  Biualt  tubercle 
witli  H  cheuy  ueatrc.  (')iild  two 
and  a  half  yean  old.     (Dowd.) 
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has  somotimofi  ffillowod  an  acute  attack  of  intercurrent  disease,  such  as 
erj>;ipi'l:is  of  the  face,  and  even  scarlet  fever. 

SymptomB. — In  the  early  part  of  the  disease  there  are  no  symptoms 
but  the  glfliiilnhir  swelling,  and  this  begins  very  gradually.  Id  most 
cases  both  sides  are  involved,  but  as  the  disease  progresses  the  advanced 
ehiinges  are  usually  confined  to  one  side.  The  enlargement  is  seldom 
continuous;  it  often  increases  for  a  time  and  then  remains  stationary 
or  even  diminishes,  to  take  a  new  start  from  the  stimulus  of  some  fresh 
infection  of  the  mucous  membrane  with  which  the  glands  are  asso- 
ciated, jiuch  as  an  attack  of  meaalca  or  influenza,  or  simply  from  a 
deterioration  in  the  patient's  general  health.  During  exacerbations,  the 
glands  may  be  painful  and  tender,  and  show  the  usual  signs  of  local  in- 
flarauiation. 

The  whole  course  of  the  disease  varies  from  several  months  to  as 
many  jearti.  Treves  gives  three  and  a  half  years  as  the  average  dura- 
tion where  suppuration  occurs.  The  glands  first  affected  are  usually 
those  situated  near  the  bifurcation  of  the  common  carotid  artery.  Such 
tumours  usuiUly  make  their  appearance  just  in  front  of  the  sterno-mas- 
toid  muscle — sometimes  behind  it — and  at  the  level  of  the  upper  border 
of  the  larrax  or  the  hyoid  bone.  In  the  more  rapid  cases  the  tumours 
usually  attain  a  considerable  size  in  three  or  four  nmiilhs,  someHmes  in 
half  that  time.  The  usual  size  reached  is  from  that  of  an  almond  to  an 
English  walnut,  At  first  the  tumours  are  movable  and  preserve  their 
distinct  outline;  later  they  become  adherent,  first  to  the  deeper  tissues 
and  to  each  other,  finally  to  tlie  gkin,  and  there  is  formed  an  irregular 
nodular  mass  in  which  it  is  sometimes  difficult  to  make  out  the  individ- 
ual glandt*.  As  the  i)roeess  approaches  tlie  surface  there  are  small  spots 
of  softening;  then  there  is  distinct  Huetuation  ;  the  skin  becomes  discol- 
oured and  finally  gives  way,  and  there  is  a  discharge  of  thick,  curdy  pus, 
which  may  c(fntinue  for  an  indefinite  time,  until  the  whole  of  the  broken- 
down  gland  has  been  thrown  o(T.  This  course  is  repeated  with  each  suc- 
cessive gland  which  breaks  down.  In  cases  progressing  more  slowly  the 
gljtnds  become  adherent  chiefty  to  one  another,  and  suppuration  is  less 
frequent. 

In  what  proportion  of  tuberculous  lymph  nodes  suppuration  occurs, 
it  is  dillieult  to  say.  Like  other  tuberculous  lesions  in  the  l>ody.  this  one 
is  more  freijueiit  than  was  once  supposed;  and  iu  the  past  most  of  those 
\vhic!i  did  not  break  down  were  not  cbissed  aa  tuberculous.  It  is  probable 
that  of  the  cases  allowed  to  run  their  course  about  one  half  terminate  in 
suppuration.  Two  forms  of  suppuration  occur  in  connection  with  tuber- 
culous glands — one  an  abscess  of  the  gland  proper,  the  other  outside  of 
and  usually  over  it.  In  a  t^^jMcal  case  of  the  first  variety,  the  gland  is 
distinctly  outlined  and  often  superficial,  there  is  very  little  inflammation, 
the  spot  of  softening  and  fluctuation  is  amall,  and  the  pus  discharged  is 
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always  curdy.  In  the  second  variety  the  abscess  is  preceded  by  a  more 
diffuse  swL'lliug,  and  the  outline  of  the  gland  may  not  be  made  out;  the 
signs  of  inflainiuaiion  are  more  marked,  the  area  of  fluctuation  is  larger, 
and  the  pus  is  more  like  that  of  any  ordinary  abscess.  Often  the  two 
varieties  are  combined;  as  when  a  gland  beneath  the  deep  fascia  breukfi 
down  and  there  is  formed  dirtH'tly  over  it  an  absci'ss  in  the  celhilar  tis.sue, 
which  communicates  through  a  narrow  opening  with  the  gland  beneath. 
In  such  caaes  the  sinus  continues  open  for  a  very  long  time,  until  the 
whole  of  the  gland  has  been  diseimrged.  If  healing  occurs  before  this, 
the  cicatrix  soon  breaks  down. 

Where  abscesses  are  allowed  to  open  spontaneously,  large,  irregular, 
nnd  usually  very  intractable  ulcers  form.    The  skin  is  undermined  for  a 


Fio.  176.— Cteitriwfr  roU.j.^...j^  ^  ..;^'Iarf«>d  cwio  of  tulwivuloim  Biienitia,  Ui  ■  Kirl  •ovcii  ytmm 
old.  There  is  also  m  niberculou»  patcli  apou  Uio  akia  of  the  chock  in  a  rery  fVwqo«ol 
Iwatiou. 


considerable  distance,  and  it  has  an  unhealthy  appearance.  Such  ulcers 
sometimes  continue  for  many  months  in  spite  of  all  treatment,  particu- 
larly if  the  patient's  general  health  is  poor.  The  scars  left  after  th^m 
are  large  and  unsightly,  and  sometimes  positively  deforming  (Fig.  176). 
Their  appearance  is  quite  characteristic.  They  often  have  many  taba 
of  skin  attached  to  them;  they  may  form  prominent  ridges  which  un- 
dergo contraction  like  those  after  burns;  they  arc  of  a  purplish-red 
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pnlour,  and  ailJiercnt  to  tlie  (loe(Ktr  tisijues.  They  are  often  sensitive 
mid  painful.  As  lime  passes  tliey  atrophy  and  become  less  conspicuous, 
though  they  remain  through  life. 

The  general  health  of  children  with  tuberculous  glands  may  be  much 
or  little  atYected,  and  not  a  lew  remain  in  gooil  eonditton  throughout  the 
whole  course  of  the  disease,  particularly  when  suppuration  does  not 
octnir.  hut  Hfimetimea  even  when  it  is  protracted. 

Frog^noais.— TubcrculoHiB  of  the  external  lymph  nodes  is  seldom  if 
ever  the  direct  cause  of  death;  altliough  the  course  is  often  very  pro- 
tracted, ultimate  recovery  can  usually  be  predicted.  As  previously 
stated,  it  ia  Kurprising  that  this  process  is  bo  frcM^ucntly  the  only  tuber- 
culous lesion  in  the  body.  Treves  states  that  the  percentage  of  those 
who  die  from  general  tuberculosis  is  so  small  that  this  danger  is  not  to 
be  considered  nu  argument  for  operation.  Poore  •  reports  that  of  58 
caficft  treated  by  o[)rrnti<)ii,  only  2  were  known  to  have  died  from  tul>er- 
culosis.  Dowd  t  has  collected  reports  of  309  cases  treated  by  removal 
more  or  less  complete,  whose  histories  were  followed  for  scveml  years 
after  operation.  Of  these,  202,  or  05  •  1  per  cent,  were  apparently  eureil ; 
57,  or  18 '4  per  cent,  were  living,  though  sutlering  from  either  local  or 
general  tuberculosis;  50,  or  16*2  per  cent,  died  of  tuberculosis.  These 
statistics  surely  do  rot  suppurt  the  hopeful  views  of  the  writers  first 
quoted,  but  they  are,  I  think,  more  in  acct»rd  with  general  experience. 

DiagTiosiB. — The  diagnostic  features  of  tuberculous  glands  are  the 
age  of  the  ])atii*nt — usually  from  three  to  ten  years — the  site  of  the  pri- 
mary swelling,  the  indolent  course,  the  trifling  original  cause,  and  most 
of  all  the  disposition  to  slow  caseation,  softening,  and  abscess.  The 
eases  of  simple  hyperplasia  arc  usually  in  children  under  three  years, 
their  pi-ogress  is  much  more  rapid,  there  is  often  some  delhiite  cause,  and 
in  most  cases  they  nearly  or  quite  disappear  in  the  course  of  three  or 
four  months.  They  suppurate,  if  at  all,  during  the  first  month.  Syphi- 
litic disease  is  to  be  recognised  mainly  by  discovering  the  evidence  of 
syphilis  elsuwhere,  and  by  tiie  effect  of  treatment.  In  Hodgkin's  dis- 
ease, glandular  groups  in  other  parts  of  the  body  are  involved  simulta- 
neously or  in  rapid  succession.  There  are  no  signs  of  infiammation  or 
caseation;  and  the  swellings  are  accompanied  by  very  marked  and  defi- 
nite constitutitmal  symptoms — amemia,  emaciation,  and  general  prostra- 
tion. Malignant  growths  are  very  rare;  they  increase  rapidly,  often  at- 
taining a  great  size  in  a  few  months. 

Treatment. — The  general  treatment  of  tuberculous  glands  is  to  put 
the  child  under  the  very  best  surroundings  possible.  The  seaside  has  a 
great  reputation  for  such  cases,  and  no  doubt  the  majority  do  very  well 
there;  but  some  are  Iienefited  even  more  by  a  drv,  mountain  climate. 


♦  New  York  Medical  Jouriml,  June  23,  1892. 
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At  all  events,  a  child  from  the  city  should  be  sent  into  the  country  when- 
ever this  is  possible,  luteruully  the  only  remedies  which  huve  any  spe- 
cial virtues  are  cod-liver  oit  and  the  syrup  of  the  iodide  of  iron.  The 
latter  should  be  given  in  full  doses — i.  e.,  twenty  or  thirty  drops,  three 
times  a  day,  to  a  child  of  six  years.  Arsenic  and  iron  are  useful  as  gen- 
eral tonics.  Ix)cal  applications  are  of  little  value  and  most  of  them  posi* 
tively  harmful ;  painting  with  iodine  and  poulticing  should  be  discarded 
altogether.  The  parts  should  be  protected  against  cold,  aud  should  be 
nibbed  or  handled  as  little  as  possible. 

It  is  important  in  every  case  to  remove  from  the  nose  and  throat  all 
sources  of  local  irritation.  Hypertrophied  tonsils  should  be  excised,  and 
the  adenoid  tissue  of  the  ])harynx  removed  even  when  not  very  exten- 
sive, since  these  are  the  two  regions  which  most  frequently  harbour  the 
tubercle  bacilli.  Any  pathological  conditions  in  the  nose,  such  as  hyper- 
tro])hy  f>f  the  inrbinated  bodies,  should  receive  attention;  so  also  should 
chronic  otitis,  chronic  conjunctivitis,  carious  teeth  or  ulcers  in  the  mouth. 
All  these,  if  they  do  no  more,  keep  up  a  constant  glandular  irritation, 
and  prnduc<*  cnndiiioiirt  which  are  most  favourable  for  the  activity  of  the 
tubercle  bacillus. 

Operative  measvres. — These  are  indicated  if,  after  two  or  three 
months  of  constitutional  treatment,  the  glands  affected  continue  to  in- 
crease in  size  aud  number,  or  if  softening  occurs.  The  advantages  of 
operation  over  leaving  the  case  to  Nature  ore,  that  it  leaves  a  clean  scar 
instead  of  a  lurge,  irregular  one;  that  it  sliortens  the  disease  and  pre- 
vents the  long,  tedious  suppuration  of  cases  left  to  themselves;  that  it 
18  a  radical  measure;  and  that  it  avoids  the  danger  of  general  infection 
by  removing  the  tulK;rculouH  focus. 

The  radical  operation  which  aims  at  removal  of  all  the  diseased  nodes 
through  a  free  incision,  is  steadily  growing  in  favour  in  New  York.  The 
best  results  folluw  this  o{>erution  when  it  is  done  early  before  the  skin 
is  involved  or  the  glands  have  softened  or  have  formed  extensive  adhe- 
sions to  the  great  vessels  and  neighbouring  structures;  also  where  a 
chain  of  glands  is  involved  and  where  the  in(lamniator)'  process  is  slow 
or  indolent.  In  most  eases  operation  requires  a  free  incision  and  a  pro- 
longed and  careful  dissection,  for  the  purpose  is  the  r<>raovaI  not  merely 
of  two  or  three  large  glands  which  were  evident  l)efore  the  incision  was 
made,  but  the  entire  chain  of  fifteen  or  twenty  smaller  ones  (see  Fig. 
175), some  of  which  may  not  be  larger  than  a  pea,  and  are  just  begin- 
ning to  be  affected.  If  performed  early  a  thorough  operation  by  a  good 
surgeon  in  the  majority  of  cases  will  result  in  a  permanent  cure.  How- 
ever, the  operation  is  not  contra-indicated  in  cases  which  have  gone  on  to 
a  later  stage,  although  the  results  may  not  be  quite  so  satisfactory. 

Other  le?8  radical  operations  are  curetting,  lautcry  puncture,  and 
injections.     Curetting  is  adapted  to  single  large  glands  which  have 
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softened  and  are  adherent  to  the  skin.  It  may  be  done  at  any  time  except 
during  a  [jcriod  of  acute  inllaiiuiiatioii.  Cautery  purieture  is  an  opera- 
tion much  done  in  Europe,  though  but  little  in  this  country.  It  is  not 
applicable  to  glands  smaller  than  a  cherry.  This  operation  is  done  with 
a  small  cautery  poJDt,  which  is  thrust  through  the  tskin  into  the  gland, 
and  then  in  two  or  three  directions  through  it,  after  which  some  soothing 
dressing  is  applied.  The  subytances  chiefly  used  for  injection  are  iodo- 
form emulsion,  chloride  of  zinc,  and  carbolic  acid.  lujectionB  and  cau- 
tery puncture  are  to  be  advised  only  when  the  general  or  the  local  condi- 
tion contra-indicates  the  radical  operation. 

Glandular  abt^cessee  should  in  all  cases  be  opened  as  soon  as  pus 
forms,  to  prevent  the  extensive  undermining  of  the  skin,  which  is  so 
likely  to  occur.  The  opening  should  be  a  small  one,  and  all  squeezing  of 
the  gland  or  surrounding  tissues  avoided. 

HODGKIN'S  DISEASE  (ADfiNIE). 

This  is  a  rare  disease  in  which  there  is  a  general  hyperplasia  of  the 
)yniphatic  glands  throughout  the  lK>dy,  with  growths  of  lymphoid  tissue 
in  the  spleen,  liver,  and  other  internal  organs.  It  is  accompanied  by 
marked  ana-mia,  is  progressive  in  its  course,  and  usually  terminates  fa- 
tally. The  cause  is  unknown.  It  is  much  more  common  in  males  than 
in  females.    Its  occurrence  in  childhood  is  exceedingly  rare. 

The  changes  in  the  glands  consist  in  a  simple  hyperplasia,  which  may 
be  extreme.  Suppuration  and  caseation  are  very  rare,  if  indeed  they  ever 
occur.  Any  of  the  external  or  internal  groups  of  lymph  glands  may  be 
affected,  and  in  severe  cases  the  disease  may  involve  almost  every  chain 
of  glands  in  the  body.  Of  the  externn!  groups,  the  cervical  and  the  axil- 
lary are  usually  most  affectet* ;  of  the  internal  groups,  those  of  the  medi- 
astinum and  the  retro-peritoneal  region.  The  spleen  and  the  liver  are 
moderately  enlarged,  am]  lymphoid  growths,  varying  in  size  from  a  pin's 
head  to  a  grape,  are  usually  scattered  throughout  their  substance.  There 
may  be  changes  in  the  bone-marrow. 

Symptoms. — The  disease  develops  ver\'  gradually,  often  insidiously. 
The  externnl  glnndular  swellings  are  usually  the  first  noticed,  but  some- 
times it  is  the  anaemia  which  first  attracts  attention;  occasionally  it  is 
the  local  symptoms  resulting  from  the  pressure  of  internal  glands,  which 
may  give  rise  to  oedema,  pain,  cough,  or  dyspna»a.  The  progress  is  gen- 
crnlly  slow  but  steady,  and  the  glands  may  reach  an  immense  size.  The 
blood  changes  are  inconstant.  As  a  rule,  there  is  a  relative  increase  in 
the  lymphocytes,  while  the  total  number  of  white  cells  is  generally  less 
than  normal,  although  sometimes  increased. 

Treatment. — This  i>  very  unsatisfactory.  Arsenic  in  full  dosesappears 
to  benefit  some  patients.  The  use  of  the  X  rays  has  pro<luced  striking, 
though  in  most  cases  only  temporary  improvement  in  the  external  glands. 
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CHAPTER   III. 

msEASEs  or  the  spleen. 

Weight. — From  one  huudreil  aad  forty  observations  made  at  the  Xew 
York  lufant  Asylum  the  following  were  the  weiglits  recorded  at  the  dif- 
ferent ages : 

Weight  of  the  Spleen  in  Infancy  and  Early  Childhood. 


Am. 

OUDces. 

Qnunxnefi. 

Birth 

7-7 

Three  moTiths 

15*5 

Twelve     "                 

23-2 

Two  years .....  •• ■•• 

88-5 

Three  "     , -. 

46-4 

Position  and  Methods  of  Examination. — The  normal  position  of  the 
»j)leon  is  rlot-c  against  the  diaphragm,  iu  external  Hurfaee  l.Knnj;  itppositc 
the  ninth,  tcntii,  and  elovt-uth  ribs.  lU  anterior  border  eomeii  as  far  for- 
ward as  the  middle  axillary  line,  its  posterior  Itorder  being  usually  near 
the  vertebral  column.  In  infancy  it  is  practically  impossible  to  outline 
the  spleen  by  percussion,  unless  it  is  enlarged.  During  full  inspiration 
the  spleen  is  often  depressed  enough  to  be  felt  at  the  free  border  of  the 
ribs,  but  at  other  times  it  can  not  be  felt  unless  it  is  enlarged  or  pushed 
downward  by  some  pathological  condition  in  the  chest.  Normally,  the 
long  axis  of  the  spleen  is  nearly  parallel  with  the  ribs,  but  when  tlie 
organ  is  much  enlarged,  its  axis  corresponds  nearly  with  a  line  drawn 
from  the  axillary  line  at  the  border  of  the  ribs  to  the  middle  of  Pou- 
part's  ligament. 

The  thin  abdominal  walls  of  young  children  render  palpation  of  the 
spleen  much  easier  than  in  adults;  and  this  is  a  much  more  aatii^factory 
method  of  examination  than  is  percussion.  In  fact,  the  results  from  ppr- 
cuesion  are  so  uncertain  and  misleading  that  in  most  eases  one  may  dis- 
pense with  it,  and  rely  on  palpation  to  determine  the  size  of  the  spleen. 
P^r  satisfactory  palpation  it  is  necessary  that  the  abdominal  walls 
should  not  be  tense.  It  is  therefore  important  that  the  child  should  be 
quiet,  and  that  the  examination  be  made  as  gently  as  possible,  and  no 
force  or  undue  pressure  used.  The  child  should  lie  upon  its  back  with 
the  tliighs  flexed  and  the  skin,  of  course,  bared.  The  physician,  always 
having  taken  the  trouble  to  warm  his  hands,  should  stand  ui>on  the  left 
side  of  the  patient  and  make  pressure  with  the  tips  of  the  fingers,  which 
are  semiflexed.  The  pressure  should  be  at  first  light,  and  gradually  in- 
creased, the  fingers  being  then  held  stationary  during  two  or  three  re- 
spiratory movements.    It  is  sometimes  butter  to  use  the  fingers  of  one 
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hand  for  palpation,  and  make  pressure  with  the  other  directly  over  the 
firKt.  Fatpucion  should  be  made  in  the  axillary  line.  If  the  exuminatiou 
is  BatiBfactory,  and  in  the  great  majority  of  noses  it  is  bo  if  the  child  ia 
quiet,  the  spleen  can  easily  be  felt  when  it  is  sufficiently  enlarged  to  be  of 
any  diagnostic  importance-.  With  a  little  practice  one  can  readily  detect 
even  sliyht  degrees  of  enlargement. 

When  moderately  enlarged,  the  lower  border  of  the  spleen  is  an  inch 
or  so  below  the  free  border  of  the  ribs;  when  greatly  enlarged,  it  forms 
a  tumour  which  may  nearly  till  the  left  half  of  the  abdomen.  A  tumour 
in  the  left  hypochondriac  region  is  recognised  to  be  the  spleen,  by  the  fact 
that  it  is  freely  movable  laterally  and  at  its  lower  border  or  extremity, 
while  it  is  attached  above;  also  its  inner  border  can  usually  be  felt  to  be 
thin  and  sharp,  and  marked  about  its  middle  by  quite  a  deep  notch. 

i:\LAIUIEMENT   OF   TUE  SPLEEN, 

In  Aoate  Disease. — The  spleen  is  most  frequently  and  most  constantly 
enlarged  in  malarial  and  typhoid  fevers,  but  it  is  occasionally  so  in  all 
the  iK'ute  iufecliuus  diseases. 

In  most  of  these  ciises  the  enlargement  is  chiefly  from  congestion,  but 
there  may  be  acute  hy]>erplasia  and  an  increase  in  size  of  the  Malpighiau 
bodies.  It  may  Pontain  small  hjPTiiorrhagp^,  and  in  extremely  rare  cases 
the  spieen  may  rupture.  In  appearance  it  is  generally  dark-coloured, 
soft,  and  somewhat  friablo.  In  tlie  caaea  which  recover,  the  splenic  swell- 
ing anbsiiips  with  the  original  disease. 

In  Chronic  Disease. — Like  the  lymph  nodes,  the  spleen  is  much  more 
often  enlarged  in  children,  particularly  young  children,  than  in  adults. 
Enhirgement  is  seen  at  times  in  almost  all  the  chronic  diseases  of  early 
life;  but  it  occurs  most  frequently  in  rickets,  syphilis,  malaria,  tubercu- 
losis, the  blood  disease^},  and  in  amyloid  degeneration.  Besides,  it  may 
be  the  seat  of  a  primary  growth,  cither  benign  or  malignant. 

Ricketa. — The  splenic  enlargement  which  accompanies  rickets  is  gen- 
erally seen  during  tlie  lirst  year;  at  this  period  it  is  very  frequent.  The 
swelling  is  usually  moderate,  but  occasionally  it  is  so  great  that  the  lower 
border  is  three  or  four  inches  below  the  ribs.  It  belongs  to  the  most 
severe  forms  of  the  disease. 

Syphilis. — Enlargement  of  the  spleen  is  one  of  the  most  constant 
lesions  in  congenital  syphilis.  It  is  present  with  great  uniformity  in  chil- 
dren born  with  syjjhilitic  lesious,  and  very  frequently  during  tlie  active 
period  of  the  disease  in  early  infancy.  It  is  seen  at  a  later  period  during 
infancy  or  childhood,  associated  with  other  late  symptoms.  The  degree 
of  enlargement  is  often  gre^it.  In  several  cases  I  have  seen  it  sufficient  to 
form  a  large  abdominal  tumour.  The  liver  also  is  increased  in  size,  bnt 
not  to  such  a  degree.  The  pathological  changes  in  the  spleen  in  syphilis 
are  considered  with  that  disease. 
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Malaria. — The  swelling  in  these  caaes  may  be  very  great.  The  liret 
is  uot  so  often  cnlargtnl  as  in  syphilis.  There  is  itsualty  a  history  of  ex- 
posure in  a  malaria]  district. 

Tuberculoiiis. — It  is  rare  to  find  anything  more  than  a  moderate 
fiwolling  of  the  spleen  in  tuberculosis.  In  the  most  acute  cases  this  may 
be  due  to  the  fever  and  general  infection ;  in  those  whieh  are  less  rapid,  it 
depends  either  upon  tuberculous  deposits  or  passive  congestion  from 
venous  obstruction,  the  result  of  the  pulmonary  disease. 

The  blood  discasett. — Miirked  enlargement  of  the  spleen  is  found  in 
many  cases  of  simple  anaemia  accompanied  by  moderate  leucocytosis. 
This  is  quite  peculiar  to  infancy  and  early  childhood.  The  spleen  is  con- 
stantly swollen,  and  usually  greatly  so,  in  the  pseudo-leukjemic  ansemia 
of  infants,  in  leukremia,  and  in  Ilndgkin's  disease.  In  the  last  two  dis- 
eases the  liver  is  also  enlarged,  but  to  a  much  less  degree  than  the  spleen; 
in  the  others  it  is  but  slightly  changed. 

Amt/hid  degeneratiou. — The  causes  of  this  condition  and  its  general 
symptoms  are  mentioned  in  connection  with  amyloid  disease  of  the  liver 
(page  AiVS).  The  spleen  is  constantly  involved,  and  the  enlargement  of 
this  organ,  as  well  as  that  of  the  liver,  may  be  very  great.  The  change* 
resemble  those  found  in  the  liver. 

Cardiac  disease, — In  all  forms  of  cardiac  disease^  and  in  other  oon- 
ditions  in  which  there  is  obstruction  to  the  systemic  venous  circulation, 
the  spleen  is  enlarged.  It  is  seen  in  congenital  as  well  as  in  nc<]uircd 
cases.  The  liver  is  usually  enlarged  to  about  the  same  degree  as  the 
spleen,  and  there  may  also  be  dropsy  of  the  feet. 

Nfiw-tfrowths.  tumours,  etc. — It  is  seldom  in  early  life  that  the  spleen 
is  the  seat  of  new-growths;  these  are  usually  varieties  of  sarcoma,  but 
carcinoma  has  also  been  reijorted. 

Primary  spleno-megaly. — The  rare  cases  of  immense  primary  en- 
largement of  the  spleen  have  been  variously  interpreted.  By  some  wri- 
ters the  condition  has  been  regarded  as  lymphoma.  Bovaird*  has  re- 
ported two  cases  in  children,  sisters,  one  of  which  was  carefullv  studied 
microscopically,  and  the  conclusions  reached  that  the  process  was  an 
endothelial  hyperplasia.  The  condition  was  first  described  by  Gaucher. 
Clinically  the  disease  is  characterized  bv  a  slowly  progressing  enlarge- 
ment of  the  spleen  which  begins  in  early  childhood  and  may  continue  for 
from  five  to  twenty  years;  the  size  attaine*!  is  very  great,  it  often  nearly 
filling  the  abdomen.  In  one  of  Bovaird's  cases  the  weight  was  twelve 
and  a  half  pounds.  The  other  symptoms  are  a  simple  amcmia,  inflam- 
mation of  the  gums  with  hn'morrhages  from  the  nose,  gums,  and  some- 
times beneath  the  skin,  and  finally  secondary  symptoms  due  to  the  al>- 
dominal  tumour.  The  course  is  very  chronic,  and  thus  far  no  known 
treatment  has  been  of  anv  avail. 


*  American  Journal  of  the  Medical  Sciences,  October,  XWO, 
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CHAPTER    IV. 

DISEASES  OF  THE  BONES  AND  JOINTS. 

ACUTE  ARTHRITIS  OF  INFANTS. 

Thk  teniiH  arnte  purulent  synovitis,  acuiv  epipbyfiitus,  pyfrmia  of  hone 
and  acute  osieo-mtjflitU,  Imve  all  been  appHed  to  tluK  condition.  The  dis- 
ease is  reall_y  a  fonu  of  pyamiia.  The  Ciiuse*  and  kt-ionH  may  differ  co;i(*id- 
eralily  in  the  different  cases,  but  clinically  they  all  have  oerlain  features 
in  cmnmon,  viz.,  an  acute  joint  iuHiiuunation  willi  suppuration. 

The  acute  artliritiH  of  infants  is  essentially  a  disease  of  the  first  year, 
ami  is  nineh  more  frequently  seen  in  the  first  six  months.  The  inflam- 
lualion  may  be^in  in  the  joint,  at  the  epiphyseal  juncUon,  or  iu  the 
medullary  canal ;  but  however  it  may  start,  tlie  joint  is  soon  invadod. 
The  nature  of  tlie  arthritis  varies  somewhat  with  the  exciting  cause. 
When  it  is  due  to  the  gont>e)JCCUs,  it  is  usiually  confined  to  the  joint;  there 
is  in  most  cases  a  guf>erllc]al  inflammation  involving  the  synovial  lueui- 
brftne,  hut  rarely  leading  to  destructive  changes  in  the  cartilage,  liga- 
ments or  bone.  When  it  is  due  to  the  streptix-iH-cus  or  staphyloc<K'OU.s,  it 
may  begin  el&ewhere  than  in  Iho  joint,  which,  however,  is  usually  soon 
involved,  and  complete  disorganisation  may  follow.  It  may  also  result 
in  a  diffuse  osteo-myelitis,  in  a  sub{)eriosteal  abscess,  or  separation  of  the 
epi|)hy8is.  As  a  late  result  there  may  be  a  pathological  dislorution  or  a 
**  flail  joint  " ;  less  frequently  there  is  ankylosis. 

Etiology, — The  cause  of  acute  arthritis  in  infants  is  the  entrance 
of  pyogenic  organisms  into  the  circulalion.  In  my  own  cases  the  organ- 
ism most  fixxjuently  found  M'as  the  gonoeoccus:  next  to  this  the  strepto- 
ciKcus  and  staphylococcus;  very  rarely,  the  pneumoeoccus.  In  most  cases 
occurring  during  the  lirst  two  months  of  life,  the  portal  of  entry  is 
probably  the  umbilical  cord.  Less  frequently  infection  takes  place 
through  the  skin,  conjunctiva,  genital  tract,  or  the  mouth.  In  the  cases 
develo[)ing  later  it  is  often  ditlicult  to  determine  the  point  of  entry,  espe- 
cially when  tiie  cause  is  the  gonococcus.  During  the  last  few  years 
twenty-six  cases  of  acute  gonococcus  arthritis  have  been  observed  in  the 
Kahic^'  Hospital,  only  two  af  which,  occurring  during  the  tirst  month, 
could  be  classed  as  infections  of  the  newly  Ixjrn.  The  cases  were  ob- 
served during  a  hospital  epidemic  of  gonococcus  vaginitis,  and  yet  nine- 
twrn  yiv.Ti}  in  maU^  children,  in  no  one  of  whom  was  there  any  genital 
h?sion.  and  in  only  one  was  there  conjunctivitis.  Of  the  seven  cases 
occurring  in  girls,  only  two  had  vaginitis.  The  portal  of  entry  in  these 
cases  could  not  Iw?  definitely  determined. 

I  once  saw  acute  arthritis  following  pnenmonia  in  an  infant,  in  which 
the  pneumoeoccus  was  obtained  in  the  pus  from  the  shoulder. 

Symptoma. — The  general  symptoms  often  precede  the  local  ones.    In 
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Uie  most  acute  cases  the  temperature  h  Iiigh  and  widely  fluctuating. 
aceonipunie<I  Uy  otlier  Hymptoms  of  a  severe  infection.  The  earliest  local 
Bymptorus  are  pain  and  teiiderneii8,  soon  followed  hy  swelling,  whicli  may 
develop  quite  rapidly  in  a  single  joint,  or  in  several  joints  t^LiuultaneouAly. 
In  those  superHcially  situate*!  there  is  reilnesn  of  the  skin,  and  lluctuntion 
may  be  evident  in  three  nr  four  days.  In  ease^  coming  ort  more  grad- 
ually the  teinp4Tatun*  may  ha  only  from  100"  to  10'^",  and  HuppurattOD 
may  not  occur  for  two  or  three  weeks.  In  the  most  severe  CA.se8  the 
progress  is  rapi<l,  one  joint  after  another  U^ng  involve*!,  ^lith  general 
symptoms  of  pyjemia,  and  death  may  occur  in  a  week  or  ten  da\Ts  u.'SuaUj 
from  some  visceral  inHammation.  pneumonia,  pericarditis,  or  meniD|pti8. 
This  very  severe  course  is  less  fre<]uent  than  the  more  protracted  r»no 
where  s^Tuptoms  last  from  two  to  four  weeks,  rnless  the  pus  is  evac- 
uated extensive  burrowing  may  take  place. 

In  Towns*?nd's  collection  of  73  cases,  the  joints  were  involved  in  the 
following  order;  hip,  in  3fci;  knee,  in  37;  shoulder,  in  l*i:  wrist,  in  5; 
ankle,  in  4;  elbow,  io  4;  small  joints^  in  4.  In  thrccHfourths  of  thoie 
eases  only  a  single  joint  waii  atfected.  No  Imcteriological  examinations 
were  re|x3rted.  In  my  own  2G  gonococcus  eases,  the  localisation  wni*  as 
follows:  finger  or  metacarpus,  in  20;  ankle,  in  18;  kneo,  in  17;  wrist,  in 
V-i;  toe  or  metiitarsus.  in  10;  shoulder,  in  I*;  clhow,  in  5;  temfioro- 
niaxillary,  in  1 ;  hip,  in  1.  The  average  nund>er  of  joints  involved  «ra» 
four  or  live,  the  largest  nunilier  being  eight.  The  tendency  of  the  gooo- 
coceiis  infections  to  involve  the  small  joints  is  rather  striking. 

Diagnosis. — When  several  joints  are  involved,  the  disease  has  oftea 
l>een  mistaken  for  rheumatism,  which,  however,  at  this  age  is  so  rare  it 
may  be  ignored.  Syphilitic  epiphysitis  resembles  it  in  the  localised  ten- 
derness and  disability ;  but  the  rapid  swelling  and  the  severe  contftitn- 
tional  symptoms  are  lacking. 

Treatment. — Cold  applications  or  wet  dressings  may  be  useful  in 
relieving  the  symptoms.  In  some  cases,  most  frequently  when  the  canfio 
is  the  gonococcus,  the  inflammation  subsides  without  suppuration.  In 
infwtiona  due  to  other  organisms,  suppuration  almost  invariably  occur* 
and  early  free  incision  should  l>e  practised,  followed  by  fixation  of  the 
joint.  Tlic  i*esult*i  depend  in  no  small  dc^^roc  uimiu  the  proiiiptnt^ss  with 
which  the  pus  is  evacuated.  In  the  goufK-otvu^^  cases  there  mity  l»o  com- 
plete recovery.    In  most  of  the  others  the  functions  are  impaired. 


THE  TUBERCULOUS  DISEASES  OF  THE  BONES  AND  JOINTS 

The  chronic  forms  of  tuberculous  bone-disease,  on  account  of  their 
insidi<ms  onset  and  the  frequency  with  which  they  simulate  other  dis- 
eases, more  frequently  fall,  in  the  early  stage  at  least,  into  the  hands  of 
the  physician  than  into  those  of  the  general  or  orthopanlic  surgeon.  All 
that  will  be  attempted  in  thia  chapter  will  be  io  outline  in  a  general  way 
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the  mofit  important  fnrins — viz.,  disease  of  the  vertebra*,  hip,  and  knee — 
dwiOliiig  particularly  upon  the  early  symptoms  and  dingno.^is.  For 
their  fuller  discussion,  particularly  us  to  the  details  of  treatment,  the 
reader  is  referred  to  text-hooks  on  general  or  ortho[>a!dic  surgery.  The 
caui^es  are  the  same,  and  the  lesions  are  very  similar  in  all  forms,  and 
will  therefore  he  considered  together. 

Etiology. — The  age  at  which  lubereulosis  of  the  hones  most  frequent- 
ly hegin-s  is  from  the  third  to  the  eighth  year,  it  being  eomparatively  rare 
before  the  end  of  the  second  year.  The  sexes  are  alTeeted  with  about 
equal  frequency.  Tuberculous  bone  disease  may  occur  in  a  child  who  has 
previously  been  in  apparent  health,  but  more  often  in  one  who  has  been 
reduced  by  some  previous  illness,  especially  the  infectious  diseases;  of 
these,  it  most  frequently  follows  measles  and  whooping-cough. 

A  family  history  of  tuberculosis  is  present  in  a  large  number,  but 
by  no  means  in  a  majority  of  the  cases.  Like  tuberculosis  of  the  cervical 
glands,  it  is  rarely  preceded  by  other  tuberculous  processes,  although  it 
may  he  followed  by  them.  It  u^ually  appears  as  an  exau)ple  of  jirimary 
infection;  but  it  seems  very  improbable  that  such  should  actually  be  the 
case.  It  is  more  likely  that  there  has  previously  been  a  latent  focus  of 
tuberculosis  elsewheru  in  the  liody.  In  many  ea^cs^  unteeedent  diseasto  of 
the  bronchial  glands  han  been  dcinonetrrttod  by  autopsy.  Infection  from 
these  or  from  other  tuberculous  lymph  glands  is  the  most  i)robable 
explanation  of  the  origin  of  infection  in  cases  of  bone  disease.  However, 
by  some  writers,  notably  Biuinigarten,  tuberculous  disease  of  bone  is 
regarded  as  due  to  direct  inheritance,  and  is  to  be  compared  to  the  bone 
lesions  which  occur  as  late  manifestations  of  hereditary  syphilis. 

Traumatism  is  often  an  exciting  cause,  and  it  may  determine  the 
site  of  the  disease. 

Lesioni. — The  tuberculous  joint  diseases  of  childhood  are,  as  a  rule, 
secondary  to  disease  of  the  hones.  Hip-joint  disease  usually  begins  in 
the  liead  of  the  femur,  and  knee-joint  disease  in  one  of  the  condyles; 
ankle-joint  disease  in  the  lower  epiphysis  of  the  tibia,  etc. 

The  frequency  with  which  disease  is  seen  in  the  different  locations  is 
shown  by  the  followin;;  table,  wliieb  gives  the  numbrr  of  cases  of  each 
form  applying  for  treat  men*  at  the  Hospital  f«jr  Ruj>tured  and  Crippled, 
New  York,  during  ten  years; 

Spine ,  2,14fi  uaoes,  or  37*5  per  cent. 

Hip 1.937  "  *•  340  •• 

Knee. 1.223  **  "  215  *' 

AnkleortATSUB 255  "  "    45  " 

Elbow. 71  "  "    1-2  '• 

Wrirt 50  "  "    00  " 

Shoalder _24  "  "    0-4  " 

Total fiJTM  iofrO 
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Tfio  character  of  the  bono  diseaso  npon  which  chronic  joint  disease  de« 
pends  is  generally  a  primary  ostitis,  which  affeois  the  articular  extremities 
of  the  long  bones  usunlly  beginning  near  the  epiphyseal  line;  in  the  sJiort 
bones  it  is  a  central  ostitis.  The  stages  in  the  process  arc  Orst  congestion, 
swelling,  and  cell  infiltration,  followed  by  caseation,  and  frequently  by 
softening  and  suppuration.  In  the  early  stage,  the  bone  is  slightly  en- 
larged, and  on  section  one  or  more  yellowisfi  foci  of  (iiseaee  are  seen.  The 
disejise  may  be  arrested  in  this  stage,  cucapsulation  of  the  inflammatory 
products  taking  place;  or  it  may  continue  until  there  is  a  more  or  loas 
extensive  brcjiking  down  or  disintegration  of  the  affected  bone.  As  the 
disease  extends  there  are  involved,  the  periosteum,  the  articular  cartilage, 
and  finally  the  joint  itself.  Abscess  may  form  in  the  joint  or  in  the  soft 
parts  snrroumling  the  bone.  The  process  is  quite  analogous  to  tuberculous 
disease  of  the  lung.  As  the  disease  advances  ligamentous  attachments  are 
loosened,  and  displacement  of  the  parts  occurs  with  the  production  of 
deformity,  due  partly  to  muscular  contraction  and  partly  to  the  weight  of 
the  body.  The  inflammatory  process  with  its  resulting  diaintegnition 
generally  goes  on  to  a  certain  poiut,  where  it  is  arrested.  Omdually  the 
brokon-down  bone  substance  is  separated  and  thrown  off  in  small  particles 
in  the  discharge,  and  a  reparative  process  begins,  with  the  formation  of 
healthy  boue.  Where  joint  structures  have  been  destroyed,  cure  takes 
place  by  bony  aTikylosis.  Sometimes  the  disease  finds  its  way  to  the 
surface  without  involving  the  joint;  at  other  times  the  disease  maybe 
arrested,  and  its  products  become  encapsnhited  within  the  bone.  Infiam- 
Diation  of  the  joint  may  occur  by  a  gradual  extension  of  the  infiammatorj 
process,  or  by  a  sudden  perforation  of  the  articular  lamella.  As  a  result 
of  extensive  disease,  all  the  joint  structures  may  be  affected, — the  synortal 
membrane,  ligaments,  articular  cartilages,  and  the  cellular  tissue  surround* 
ing  the  joint  The  process  of  disintegration  and  that  of  repair  are  both 
very  chronic  and  measured  by  months  or  years.  The  entire  course  of  the 
disease  is  from  one  to  ten  years,  three  years  being  about  the  average  dura- 
tion. In  the  great  proportion  of  cases  but  one  joint  is  involved,  although 
it  is  not  infrequent  in  hospitals  to  see  two,  throe,  and  sometiniea  four  of 
the  large  joints  affected  in  the  same  patient. 

Secondary  lesioiu. — Abscesses  form  in  a  considerable  proportion  of 
the  cases,  and  often  burrow  a  long  distauce  before  they  reach  the  surfaco. 
Amyloid  degeneration  of  the  liver,  spleen,  and  kidney,  and  sometimes  of 
the  villi  of  the  intestines,  occurs  as  the  result  of  the  proIonge<l  suppura- 
tion, chiefly  in  connection  with  disease  of  the  hip  or  spine,  occasionally 
with  that  of  the  knee.  General  or  localized  tuberculosis,  particnliu*lT 
tuberculous  meningitis,  may  develop  at  any  time  and  prove  fatal 

Caries  of  the  Spine — Pott's  Disease. — This  consists  in  a  chronic 
inflammation  of  the  bodies  of  the  vertebra?,  usually  beginning  in  the  cen- 
tral portion  and  extending  to  the  periosteum,  ligaments,  cartilages,  and. 
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ill  farf,  \o  nfl  till'  conti;jnoii^  stnioturos.  Secniularily  it  involves  the  mem- 
Iji-aiiL'H  of  tile  L-cud,  the  n>ots  of  tlu-  spiiiii!  nerves,  and  tnon  tlie  t'ord  itself. 
The  uuinber  of  vertebrae  UHually  nfferted  is  from  two  to  five.  The  gross 
a|»|M'araiU'H  of  the  lesinn  in  n  \v<dl-ntarked  case  is  shown  in  the  accompany- 
ing c^^t(Fi;^^  177).  After  the  bodies  of  the  vertebrai  have  become  soft- 
ened and  partially  broken  down  by  disease,  the  pressure  from  the  8Ui>er- 
incnmbent  weight  of  the  body  causes  them  to  fall  together  and  produces 
a  backward  displacement  of  the  spinous  processes,  giving  rise  to  the  de- 
formity kriowu  as  kyphosis,  which  in  its  ex- 
treme form  is  popularly  kuowti  aa  "  hunch- 
back." 

Any  part  of  the  vertebral  column  may  be 
affected ;  but  the  disease  is  most  frequent  in 
the  dorsal  region,  as  shown  by  the  following 
statifltios  from  the  Hospital  for  Ruptured  and 
Crippled  :  of  '^,143  cases,  72'5  per  cent  aflected 
the  dorsal  region,  15*3  per  oent  the  lumbar 
region,  and  \2"i  per  cent  the  cervical  region. 

Symptomi.— The  onset  is  gradual,  often  in- 
sidious, aud  the  early  symptoms  are  frequently 
overloukod  or  misinterpreted.  The  case  may 
go  on  for  weeks  or  even  mouths  before  the 
true  nature  of  the  disease  is  recognised,  which 
is  often  not  until  deformity  luis  occurred.  In 
nearly  all  easct;,  however,  the  early  symptoms 
are  suftioiently  characteristic  to  enable  a  cui*e- 
ful  observer  to  make  a  diagnosis  before  the 
stage  of  deformity. 

The  most  constant  early  symptoms  are :  (1) 
pains  caused  by  the  irritation  of  the  nerve 
roots  and  referred  to  various  parts  of  the  body, 
following  the  distribution  of  the  spinal  nerves; 
(2)  rigidity  of  the  spine  from  u)uscular  spasm, 
this  being  au  attempt  to  prevent  motiou  at 

the  seat  of  disease;  and  (3)  the  assumption  of  various  postures  calculated 
to  relieve  pressure  upon  the  diseased  vertebral  bodies.  Sometimes  the  first 
symptoms  are  those  of  pressure-paralysis  (page  820) ;  at  others  they  are 
the  local  signs  of  abscess.  In  addition  to  the  local  symptoms  mentioned, 
there  is  usually  disturbed  sleep,  often  accompanied  by  moaning. 

Cervical  disease. — The  pains  are  often  felt  above  the  poiut  of  disease, 
frequently  in  the  form  of  occipital  neuralgia;  sometimes  they  are  referred 
to  the  front  or  the  side  of  the  neck.  They  may  be  so  frequent  and  so 
severe  that  the  face  assumes  a  coustant  expression  of  anxiety  or  distress. 
In  other  cases  pain  is  excited  only  by  an  attempt  at  movement.    Tbo 


Km.  lYT- — Poti'u  tlitwaso  of  Ui« 
upper  dorsal  rvtfion ;  a  ver- 
tk'fil  PtH'lion  of  the  i*pine, 
ttlmwin^  ilii«iutci;nit)un  aftlie 
botiic-i.  of  the  vfrtcV'nc  and 
ctioiYiiK-liiiient  iip(inlli<>r>i)ii)al 
canal.  '  Fmrn  a  pntiont  Jyina 
iu  \hv  ILu*piuI  for  Kuptiirvd 
and  Crippled.) 
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muBcalar  spasm  most  frequently  takes  the  form  of  slight  lorticollia,  some- 
times of  slight  opisthotonus;  sometimes  there  is  simply  a  fixation  of  the 
head  by  a  tonic  spasm  of  all  the  muscles  of  the  neck ;  l>oth  active  and 
passive  motion  is  resisted,  and  any  movement  may  be  so  painful  that  the 
child  involuntarily  steadies  its  head  with  its  hands.  These  8ympt^m« 
come  on  gradually  and  are  persistent.  Sometimes  they  are  overlooked,  and 
the  Grst  thing  to  attract  attention  is  a  progressive  weakness  in  the  lower 
extremities,  wliich  proves  the  beginning  of  paraplegia.  Occasionally  the 
first  marked  symptoms  are  those  due  to  the  formation  of  a  retro-pharyn- 
geal  or  a  retro-cesophageal  abscess. 

The  deformity  from  cervical  disease  develops  much  later  than  when 
tlio  disease  is  located  elsewhere.  Usually  the  neck  appears  broadened  or 
thickened  in  a  nearly  uniform  way,  and  often  the  head  seems  to  hare 
settled  downward  upon  the  shoulders.  In  the  lower  cervical  region,  a 
kyphosis  is  not  infrequent;  but  in  the  middle  and  upper  regions  there  la 
more  often  an  anterior  prominence,  which  may  bo  felt  in  the  posterior 
wall  of  the  pharynx. 

Dorsal  dimme, — The  referred  pains  are  now  below  the  seat  of  diseoae, 
and  take  the  form  of  intercostal]  neiimlgia  or  pain  in  the  epigastrium  or  the 
abdomen.  They  are  often  ascribed  to  cold,  malaria^  indigestion,  or  worma. 
There  is  a  disposition  to  assume  the  prone  position  while  sleeping,  and 
also  to  lean  across  a  chair  or  the  lap  of  the  nurse.  The  child  walks  care- 
fully, holding  the  spine  erect  and  very  stiffiy,  and  exhibits  great  caution 
in  getting  into  or  out  of  bed,  or  in  rising  from  a  reonmbont  position.  In 
the  beginning  there  may  be  a  slight  lordosis,  or  forward  curve  at  the  scat 
of  disease,  instead  of  the  usual  kyphosis  or  backward  projection,  but  the 
latter  soon  takes  its  place,  and  with  it  is  seen  the  compensatory  lordosis  in 
the  lumbar  region. 

Luwhar  disease. — The  first  symptoms  here  are  often  pain  and  lame- 
ness, referred  to  one  of  the  lower  extremities.  This  frequently  leads  to 
the  suspicion  that  the  hip  ia  the  seat  of  disease.  In  addition  to  the  lame- 
ness there  may  be  a  tilting  of  the  pelvis  to  one  side,  and  sometimes  quite 
a  distinct  lateral  curvature  of  the  spine.  Referred  pains  are  not  so  fre- 
quent nor  so  severe  as  when  the  upper  part  of  the  spine  is  affected;  they 
may  be  felt  in  the  groin,  in  the  loin,  in  the  thigh,  in  the  buttock,  or  in 
the  hypogastritim.  The  gait  and  attitude  aro  very  charatrU'ristic  :  throw- 
ing the  shoulders  well  hack,  the  patient  walks  stiffly  with  short  Bte}>s, 
holding  the  spine  with  the  greatest  care.  lie  rises  from  the  Boor  awk- 
wardly and  with  difficulty.  Deformity  is  not  usnally  so  early  or  so 
marked  as  wlien  the  disease  is  dorsal,  and  often  before  it  is  visible  there 
are  symptoms  due  to  the  formation  of  psoas  abscess, — lameness,  flexion  of 
one  thigh,  and  a  tumour  deep  in  the  iliac  fossa  or  at  llic  upper  and 
inner  aspect  of  the  thigh ;  in  both  locations  it  has  often  been  mistaken 
for  hernia. 
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Physical  examination. — Whenever  any  of  the  above  symptoms  are 
preseutf  the  child  should  be  stripped  and  submitted  to  a  thorough  ezami- 
natioD,  the  purpose  of  which  Rhould  be  to  determine,  first,  the  existence  of 
any  deformity;  secondly,  the  mobility  of  the  spine;  thirdly^  the  presence 
of  any  secondary  lesions,  sueli  as  abscesses  or  paralysis.  The  mobility  of 
theipine  is  best  determined  by  studying  the  attitude,  gait,  and  posture  of 
the  child,  and  the  manner  of  stooping  or  rising  from  the  floor.  The  gait 
has  already  been  described  witli  the  symptoms  of  lumbar  disease.  As  it 
has  been  aptly  put,  "  the  child  walks  with  its  legs  but  not  with  its  back." 
In  stooping,  the  same  disinclination  to  bend  or  move  the  spine  is  seen. 
It  is  often  impossible  to  induce  the  child  to  stoop  at  all,  and  when  it  does 
so,  to  pick  up  some  object,  there  is  aoatc  flexion  at  the  knee  and  hip,  but 
as  little  bending  of  the  spine  as  possible.  In  rising  from  the  recumbent 
position  the  same  thing  is  seen.  The  posture  and  attitude  of  the  child 
will  be  modified  by  the  position  of  the  disease,  and  somewhat  by  the  ac- 
tivity of  the  process  at  the  time;  however,  by  comparing  the  movements 
referred  to  with  those  of  a  healthy  child,  the  great  dilTereuce  will  at  once 
be  apparent  If  the  symptoms  point  to  cervical  disease,  a  digital  explora- 
tion of  the  pharynx  for  deformity  or  abscess  should  be  made,  and  the 
extremities  should  be  examined  for  paralysis.  If  the  disease  is  in  the 
lumbar  region,  deep  palpation  of  the  iliac  fossa  should  be  made  to  discover 
a  psoas  abscess,  and  the  passive  movements  of  the  thigh  slionld  be  carefully 
tested  to  determine  whether  there  is  any  resistance  to  extreme  extension, 
this  often  being  present  before  the  psoas  tumour.  No  matter  how  clearly 
the  lameness  may  be  at  the  hip,  it  should  be  remembered  that  this  often 
results  from  disease  of  the  lumbar  spine.  If  the  thigh  is  flexed  and  freely 
movable  except  in  extension,  the  symptoms  are  probably  the  result  of 
psoas  irritation,  for  in  hip-joint  disease  the  other  movements  of  the  joint 
are  also  resisted. 

The  deformity  of  Pott's  disease  is  often  spoken  of  as  "angular"  curva- 
ture of  the  spine.  While  this  is  a  true  description  of  the  disease  at  an 
advanced  stage,  there  is  often  in  the  early  stage  only  a  general  curve. 
Later  a  slight  knuckle  is  seen  from  the  unnatural  projection  of  a  single 
spinous  process.  This  deformity  may  increase  and  finally  involve  five  or 
six  vertebrip.  It  is  uKually  greatest  in  the  upper  dorsal  region.  A  slight 
prominence,  which  does  not  disappear  on  suspending  the  patient,  is  always 
BQspicious. 

TendcrDCSS  upon  pressure  over  the  spinous  processes  and  increased 
sensitiveness  to  heat  and  cold,  are  rarely  present.  Pain  may  sometimoe 
be  produced  by  downward  pressure  upon  the  head  or  shoulders  in  the  axis 
of  the  spine.  This  symptom  is  not  necessary  for  diagnosis,  and  the  at- 
tempt to  elicit  it  is  strongly  condemned  by  Gibney,  who  has  seen  serious 
harm  follow  such  a  test. 

Course  of  the  disease.^-Cariea  of  the  spine  is  a  very  chronic  disease,  its 
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course  being  nieasurtd  hy  months  or  years,  but  marked,  as  in  all  chronic 
discascB,  by  periods  of  remission  and  exat-erbation.  An  eiacerbation  may 
follow  traumatism,  and  is  often  accompanied  by  the  formation  of  an  ab- 
scess. After  the  disease  has  lasted  from  one  to  three  years,  the  destruo 
tivo  inflammation  usually  ceases  and  repair  begins,  a  cure  being  linally 
effected  by  a  process  of  consolidation  of  the  fragments  of  the  diseased 
vertebrae,  and  the  production  of  ankylo&is.  Kelapses  are  easily  excited 
by  trauiiialiym,  by  improper  treatment  or  by  discontinuing  the  use  of 
mechanical  supports  before  the  disease  is  arrested. 

Abscesses. — The  frequency  with  which  absceaaea  occur  depends  aome- 
what  upon  the  treatment  Townsend  states  that  of  380  cases,  abscess  trwL 
present  in  20  per  cent.  They  are  rarely  seen  earlier  than  three  or  four 
months  from  the  beginning  of  symptoms,  and  usuully  belong  to  the  sec- 
ond year  of  the  disease.  They  sometimes  form  with  acute  symptoms,  bnt 
more  frequently  they  appear  as  typical  cold  absce^es.  Those  connected 
with  cervical  disease  are  retro-pharyngeal  or  rctro-cnsophageal,  or  thejr 
may  open  externally,  usually  just  above  the  clavicle,  in  front  of  the  atemo- 
mastoid  muscle.  Those  with  disease  of  the  lower  cervical  and  upper  dorsal 
vertebra?,  are  apt  to  burrow  along  the  spine,  appearing  in  the  lumbar  re- 
gion ;  rarely  they  may  rupture  into  the  cesophagus  or  the  pleural  cavity. 
Those  with  disease  of  the  lower  dorsal  or  lumbar  verlebra>,  may  oj>eu  just 
above  the  iliac  crest  posteriorly,  or  burrow  anteriorly  between  the  abdomi- 
nal muscles,  but  the  usual  course  is  for  them  to  follow  the  psoas  muscle, 
appearing  iit  the  groin  just  above  Poupart's  ligament  or  at  the  upper  and 
inner  aspect  of  the  thigh. 

Paralysis  occurs  in  about  one  half  the  cases  in  which  the  disease  affects 
the  lower  uervical  and  upper  dorsal  vertebrae,  but  it  is  rare  when  the  dis- 
ease is  below  the  middle  dorsal  region  (see  Compression  Myelitis). 

Prognosis. — The  actual  mortality  of  Pott's  disease  is  difficult  to  state, 
80  many  of  the  consequences  of  the  disease  being  remote  and  not  fully 
appreciated  nntil  adult  life  is  reached.  The  general  mortality  from  all 
causes  is  from  ten  to  twenty  per  cent.  The  causes  of  death  are  exhaus- 
tion from  prolonged  suppuration,  amyloid  degeneration,  myelitis,  general 
tuberculosis,  and  tuberculous  meningitis.  Sudden  death  occasionally  oc- 
curs from  pressure  upon  the  cord  in  the  upper  cervical  region,  or  from  the 
pressure  effects  of  abscesses  in  the  posterior  pharyn.T  or  in  the  posterior 
mediastinum. 

The  prognosis  as  to  the  amount  of  permanent  deformity,  will  depend 
upon  the  seat  of  the  disease,  the  time  at  which  treatment  is  begun,  and 
upon  the  thoroughness  with  which  it  is  carried  out.  The  best  results  a« 
to  deformity  are  obtained  when  the  disease  is  below  the  middle  dorsal  re- 
gion. With  improved  methods  of  treatment  begun  early,  a  large  number 
of  these  patients  recover  with  an  insignificant  amount  of  deformity,  and 
acme  with  none  whatever. 


HIP-.T01NT   DISEASE. 


007 


Diagnosis. — The  spinal  deforinity  resulting  from  Pott's  disease  may  be 
confounded  witli  rachitic  kyphosis  or  with  rotary  liiteral  curvature.  Rachitic 
curvatures  (pa^e  251)  are  usually  seen  in  cliildren  under  eighteen  raontha 
of  age,  a  time  when  Pott's  disease  is  rare  ;  there  are  other  signs  of  rickets 
present,  and  instead  of  rigidity  there  is  usually  undue  mobility  of  the  spine. 
What  is  true  of  rickets  may  be  said  of  all  curvatures  depending  upon  mal- 
nutrition. Rotary  lateral  curvature  is  seen  about  puberty,  rarely  in  young 
children  except  in  connection  with  rickets.  A  slight  lateral  deviation  of 
the  spine,  sometimes  seen  in  the  early  stage  of  caries,  may  resemble  a  case 
of  incipient  rotary  curvature.  The  latter  is  not  attended  by  pain  or  rigidity, 
and  is  most  frtujncnt  in  young  girls  from  eleven  to  fourteen  years  of  age. 

Other  abscesses  may  be  mistaken  for  those  dependent  upon  vertebral 
cartes.  This  difficulty  is  likely  to  exist  in  the  cases  attended  by  very 
little  spinal  deformity.  Thtso  abscesses  are  most  frequently  in  the  iliac 
fossa  or  in  the  lumbar  region,  and  may  be  due  to  perinephritis  or  ap- 
jwndicitis.  Tho  latter  are  more  acute  than  those  depending  upon  bone 
disease  and  usually  accompanied  by  fever.  Tumours  of  the  vertebrte  or 
of  the  spinal  cord  may  give  rise  to  symptoms  almost  identical  with  those 
resulting  from  compression  myelitis  due  to  Pottos  disease,  but  both  of 
these  are  extremely  rare. 

Treatment — The  treatment  of  Pott's  disease  is  both  general  and  local, 
and  neither  should  be  neglected.  The  uonstitutioual  treatment  should  be 
similar  to  that  employed  in  other  forms  of  tuberculosis. 

The  indications  for  local  treatment  are  to  put  the  diseased  parts  at 
rest,  by  immobilizing  the  spine  and  removing  the  superincumbent  weight 
of  the  body.  With  the  great  advances  made  in  orthopaedic  surgery  it  is 
no  longer  necessary  to  confine  tlieso  patients  in  bed,  as  was  formerly  prac- 
tised, to  secure  this  result.  It  may  be  accomplished  either  by  j)laster-of- 
Paris,  or  some  other  form  of  jacket,  or  a  properly  fitting  steel  brace.  A 
head-support  should  be  attached  to  all  forms  of  apparatus,  if  the  disease 
is  above  the  middle  dorsal  region.  The  closest  attention  to  details  and 
much  experience  in  the  use  of  apparatus  are  required  to  secure  the  best 
results.  In  perhaps  no  class  of  cjises  has  the  beneficial  results  of  mod- 
em seifutitic  treatmeut  been  more  apparent  than  in  those  of  Pott's  dis- 
ease. For  the  details  in  regard  to  the  mechanical  treatment  and  the 
different  forms  of  apparatus,  the  reader  is  referred  to  works  on  general 
or  orthopaodic  surgery. 

Articular  Ostitis  of  thk  Hip — IT1P-.T01NT  Disease^ — Morbus 
CoXARirs. — In  early  childhood  this  generally  begins  ixa  a  chronic  ostitis 
in  the  head  of  the  femur,  starting  near  the  epiphyseal  line.  Exception- 
ally, and  according  to  (libney,  oftener  in  older  children,  it  begins  in  the 
acetabulum.  The  pathological  process,  as  well  as  the  clinical  history,  is 
generally  described  as  consisting  of  three  stages.  In  the  first  stiige — that 
of  ostitis — the  lesions  are  limited  to  tho  bone;  in  the  second  stage — that 
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of  nrthritis — all  the  joint  structures  are  involved,  and  in  ihh  s(agp  su] 
puratioD  unually  occurs;  in  the  third  fttage  there  is  breaking  down  and' 
absorption  of  the  head  and  sometimes  of  the  neck  of  the  femur»  which* 
with  di'stniction  of  the  ligaments,  leads  to  marked  difiplncemcnt  nf  the 
parts  froio  muscular  contraction.    The  disease  may  be  arrested  in  tlie 
first  or  in  the  second  stage^  or  it  may  continue  through  nil  three  stages. 

Symptoms. — Clinically,  the  usual  duration  of  the  fir.nt  sttigrf  is  three  or 
four  montha;  it  may  last  only  for  a  few  weeks,  it  may  extend  over  two 
or  three  years,  and  the  disease  may  be  arrested  in  this  stage.  The  ooi 
is  usually  very  gradual,  and  the  symptoms  are  often  considered  of  trivin! 
importance  until  they  have  continued  for  some  weeks.  Genendly  the  first 
thing  noticed  is  slight  lameness,  due  to  stiffness  of  the  joint.  In  the 
beginning  this  may  bo  seen  only  in  the  morning,  wearing  off  during  the 
day.  It  may  be  accompanied  by  some  tenderness  about  the  hip  and  a  dis- 
inclination to  walk.  A  little  later  the  child  complains  of  pain,  which  is 
moat  frequently  referred  to  the  front  of  the  knee  or  the  inner  aspect  of 
the  thigh,  but  only  in  rare  cases  to  the  hip  itself.  Tliis  is  slight  at  first, 
but  gradually  increases  in  frequency  and  severity,  and  soon  there  are 
mlded  the  "stjirting  pains"  at  night,  which  are  one  of  the  most  charactor- 
istic  features  of  early  hip-disease.  These  pains  are  produced  by  a  sudden 
spasm  of  the  muscles  during  sleep.  The  child  often  cries  cot  sharply 
without  waking,  sometimes  wakes  with  aery;  this  is  often  repeated  ser- 
eral  times  during  the  night.  Soon  restlessness  and  fretfulness  during  the 
day  are  present.  The  lameness,  which  at  first  was  slight  and  occasional, 
or  noticed  only  in  the  morning,  comes  to  be  a  constant  symptom,  and 
week  by  week  increases  in  severity.  The  evolution  of  these  symptoms 
may  take  only  a  few  weeks,  but  souietimes  they  come  and  go  in  the  tnofli 
inexplicable  manner  during  a  period  of  several  months,  or  even  one  tO' 
two  years,  before  they  are  fully  develo|>ed. 

rhyyical  examination. — Every  child  with  a  suspicions  lameness,  or 
with  pains  like  those  mentioned,  should  be  strippeil  and  submitted  to  a 
thorough  exan)ination.  The  first  poiots  to  be  observed  on  in^ipection  re- 
late to  the  general  contour  of  the  hip;  every  prominence  and  depre^on 
should  he  carefully  noted.  Then  the  attitude  and  gait  should  be  studied; 
and  finally  all  the  functions  of  the  joint  should  be  carefully  tested,  and 
the  limbs  measured,  to  determine  the  existence  of  shortening  or  atrophy. 
At  every  step  a  comparison  should  be  made  with  the  sound  limb.  The 
contour  of  the  hip  is  changed  quite  uniformly ;  there  is  broadening  and 
fattening  of  the  whole  gluteal  region;  the  trochanter  is  unnaturally 
prominent;  the  gluteal  fold  is  shortened,  and  often  single  instead  of 
double.  There  is  no  characteristic  position  of  the  limb  in  this  stags. 
There  is  atrophy  of  the  thigh  and  often  of  the  calf.  In  Fig.  Ks  i.-*  sliovn 
the  appearance  of  a  typical  case  in  the  full  development  of  the  first  stage* 
In  walking,  the  child  favours  the  diseased  side,  throwing  the  weight  as 


HIP-JOINT  DISEASE. 


900 


n 


much  as  possible  upon  the  sound  limb;  but  nil  thoao  symptoms  are  of 
mnch  less  importance  for  diagnosis  than  is  an  exuniiiiution  of  the  func- 
tions of  the  joint. 

For  thifi  purpose  the  child  nliould  be  plared  upon  a  table  upon  itfi 
back,  and  the  various  movemeuU  of  the  hij) — abduction,  adduction,  flexion, 
extension,  and  rotation — should  be  executed,  first  with  the  sound  limb 
and  then  with  the  suspected  one,  tlie  two  bein^ 

carofnlly  compared  at  every  point  to  determine  ^^     —  ^ 

the  degree  of  motion  allowed.  It  is  not  neces- 
sary that  force  should  be  employed  or  j>ain  in- 
flicted. If  the  Rymptoms  have  existed  for  soine 
weeks,  there  is  generally  a  limitation  of  motion 
at  the  hip  in  ait  direotiuns,  but  first  usually  in 
abduction,  rotation,  or  extension.  In  more  ad- 
vanced cases,  no  motion  whatever  may  be  per- 
mitted at  the  joint,  the  pelvis  tilting  with  the 
slightest  movement  of  the  femur.  This  fixation 
of  the  hip  is  due  to  tonic  muscular  spasm. 
Crowding  the  articular  surfaces  together,  by 
pressure  upon  the  heel  or  trochanter,  produces 
pain,  which  is  usually  referred  to  the  joint. 
This  t«st  should  be  carefully  made,  lest  injury 
be  inflicted.  Gibney  cautions  against  examina- 
tions under  ether,  since  in  this  way  serious  in- 
jury may  be  done  uncouycioualy. 

Second  stage. — This  has  been  called  the  stage 
of  arthritis.  Its  exist-ence  may  be  assumed  when 
the  limb  takes  the  position  of  marked  }HTmu- 
nent  deformity,  which  is  duo  at  this  period  to 
muscular  action,  not  to  destructive  bone  changes. 
The  transition  from  the  first  to  the  second  stage 
is  in  most  coses  a  gradual  one,  and  the  line  be- 
tween the  two  can  not  be  sharply  drawn ;  some- 
times, however,  it  is  rapid,  and  marked  by  a 
sharp  exacerbation  of  all  the  syniptoms.  This 
may  indicate  a  sudden  perforation  of  the  joint, 

and  the  rapid  development  of  suppurative  arthritis.  Such  is  the  usual 
result  when  an  abscess  which  has  been  slowly  forming  in  the  bone,  opens 
into  the  joint;  or  acute  joint  inflammation  may  be  lighted  up  without 
80  evident  a  cause.  Sometimes  the  pus  reaches  the  surface  below  the 
capsular  ligiiment,  and  the  joint  remains  intact.  An  acute  exacerba- 
tion is  indicated  by  increased  pain,  excessive  tenderness  about  the  hip, 
often  by  inability  to  walk,  or  even  to  bear  any  weight  upon  the  limb,  and 
frequently  by  fever.     The  position  assumed  by  the  limb  is  now  fairly 
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chamotoristic.  The  foot  is  generally  everted^  the  thigh  slightly  flezod  and- 
rotated  outward,  and  the  Hmh  apparently  lengthened.  There  may  b^] 
intiltratioD  anywhere  about  the  lilp,  due  to  the  fornmtion  uf  an  al 
The  muscular  spasm  is  so  great  that  the  joint  is  locked, — no  motion 
whatever  being  allowed.  Abscesses  may  form  at  any  point  about  the 
hij);  they  are  especially  frequent  at  the  upper  and  outer  aspect  of  the 
thigh,  and  may  burrow  long  distances  before  reaching  the  surface.  The 
duration  of  the  second  stage  also  is  indefinite,  but  it  usually  lusts  from  a 
few  months  to  a  year,  or  the  disease  may  be  arrested  in  this  stage. 

Tfiird  stage. — There  is  now  marked  deformity,  which  is  the  reanlt  of 
muscular  contraction  after  absorption  of  the  head  and  sometimes  the 
neck  of  the  femur,  and  destruction  of  the  ligaments.  The  position  of 
the  limb  is  a  very  constant  one,  aud  resembles  that  present  in  dislocation 
upon  the  dorsum  of  the  ilium.  There  is  shortening  of  from  one  to  four 
inches;  the  thigh  is  strongly  de.Ted,  adducted,  and  rotated  inward^  and 
the  foot  is  inverted;  the  trochanter  lies  against  the  outer  surface  of  the 
ilium,  and  is  above  N61aton*s  line.  In  this  position  the  joint  may  be- 
came ankylosed.  The  displacement  usually  comea  on  gradually,  but  it  is 
sometimes  so  sudden  as  to  bo  mistaken  for  a  true  dislocoition,  although 
tho  latter  is  exceedingly  rare  in  the  course  of  hip-disease. 

Tliere  is  now  marked  atrophy  of  ail  the  muscles  of  the  limb,  aud  tlie 
thigh  may  be  two  or  three  inches  gnmllor  than  its  fellow.  No  motion  at 
all  is  usually  allowed  at  the  hij),  but  thi^  is  compensated  for  to  some  degree, 
by  the  exaggerated  mobility  of  the  lumbar  spine.  The  spinal  curvature — 
lordosis — is  very  marked  both  upon  standing  and  walking.  The  duration 
of  this  stage  may  bo  several  years.  From  time  to  time  exacerbations  oc- 
cur, often  excited  by  falls,  and  accompanied  by  the  formation  of  new  ab- 
scesses. In  protracted  cases,  all  the  soft  parts  about  the  hij)  may  be  seamed 
with  cicatrices  from  old  sinuses.  After  the  disease  has  gone  on  to  the 
third  stage,  cure  con  take  place  only  by  ankylosis. 

Diagnosis. — The  important  point  in  the  early  diagnosis  of  ostitis  of 
the  hip,  is  the  gradual  evolution  of  the  symptoms,  the  most  characteristic 
of  which  are  lameness,  "  starting  pains  ''  at  night,  and  impairment  of  alt 
the  functions  of  the  joint.  Mistakes  in  diagnosis  most  frequently  arise 
from  a  failure  to  obtain  a  careful  history,  and  from  relying  t(fo  much 
upon  the  symptoms  of  lameness  and  deformity.  The  esf^entially  chronic 
character  of  the  disease  should  constantly  be  borne  in  mind.  In  the  vast 
majority  of  cases,  with  a  careful  history,  and  a  thorough  examination^ 
there  can  be  but  little  doubt  as  to  the  diagnosis  except  at  the  very  out*ol. 
The  proportion  of  obscure  and  irregular  cases  to  those  following  the 
regular  course,  is  small. 

In  the  early  stage,  hip- joint  disease  maybe  confounded  with  a  stiminof 
the  joint, with  muscular  rheumati:?m. poliomyelitis, perioytitisof  the  phnft 
of  the  femur,  phlegmonous  inflammation  in  the  neighbourhood  of  the 
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joint,  or  with  caries  of  the  hirubar  spine.  In  the  second  stage  there  is 
eveu  less  tlitlicully  iu  iliiigriitsis,  although  iihscesses  resulting  from  perine- 
phritis or  appendicitis  have  been  niiatakeu  for  those  tiriKiug  from  hip-dis- 
ease.     In  tho  third  stage,  »  mistake  is  almust  impossible. 

ProgaowB. — This  is  to  bo  considered  both  with  reference  to  life  and 
limb.  TJie  records  of  the  Hospital  for  Ruptured  and  Crippled  show  the 
mortality  of  hospital  patients  with  hip-disease  to  be  nearly  tJ5  per  cent 
Tliifi  includes  deaths  directly  or  indirectly  traceable  to  the  disease.  The 
causes  are  nearly  the  same  as  in  caries  of  the  spine, — exhaustion  from  pro- 
longed snppu ration,  amyloid  degeneration,  and  general  tuberculosis  or 
tuberculous  menitig^itis. 

Under  the  most  favourable  conditions,  the  disenac  may  be  arrested  in 
the  first  stage,  and  recovery  occur  without  lameness  or  any  noticeable  im- 
pairment of  the  joint  functions.  This  result,  however,  is  not  often  ob- 
tained, because  the  disease  is  usually  well  advanced  before  it  is  recognised, 
or  because  of  the  diflicnlty  in  the  way  of  carrying  out  all  the  details  of 
treatment  in  the  best  possible  manner.  If  the  disease  has  advanced  to  the 
second  stage,  and  Hiifipumtion  has  occurred,  there  always  results  some  im- 
pairment of  iho  joint  fnnciious;  ustuilly  there  are  decided  lameness  and 
marked  muscular  atrophy,  but  very  little  shortening  or  deformity,  provided 
the  limb  has  been  kept  in  the  proper  position.  If  the  disease  has  iu3- 
vanced  to  the  third  stage,  there  are  always  marked  shortening,  deformity, 
and  lameness. 

Treatment. — The  indications  for  constitutional  treatment  are  the  same 
as  in  oaiies  of  the  spine.  The  purpose  of  local  treatment  is  to  secure  con- 
stunt  and  complete  rest  for  the  diaca&ed  parts,  and  to  prevent  deformity. 
Rest  is  secured  by  overcoming  the  musciilur  spasm  by  means  of  extension, 
by  immobilizing  the  joint,  and  by  transferring  the  weight  of  the  body,  in 
walking,  from  the  hip  to  the  periniPiim.  All  these  indications  are  now 
met,  while  the  patient  is  up  and  about,  by  the  use  of  the  most  approved 
apparatus.  Fornifrly,  rest  and  immobilization  could  be  secured  only  by 
keeping  the  patient  in  bed,  with  the  use  of  the  weight  and  pulley.  The 
general  opinion  of  orthopiedie  surgeons  at  the  present  day  is  against 
excision,  except  in  cases  where,  in  spite  of  treatment  by  apparatus,  the 
disease  hasadvancetl  to  thu  Lliinl  stage,  and  in  cases  where  life  is  threat- 
ened from  prolonged  suppuraLio!!  and  exhaustion.  Under  these  con- 
ditions, excision  should  be  performed ;  but  early  excision  gives  results 
very  much  inferior  to  those  obtiLined  by  mechanicjvl  and  constitutional 
treatment. 

ARTicuLAn  Ostitis  of  the  Knee — Knke-Joint  Disease — Whitb 
SwELLixo. — Ostitis  of  the  knee  usually  begins  in  one  of  the  condyles  of 
the  femur,  the  inner  nmrh  oftener  than  the  outer  one ;  less  frequently  it 
begins  in  the  bead  of  the  tibia.  The  pathological  process  is  very  much 
like  that  at  the  hip.    There  is  iu  the  first  stage  a  central  ostitis  accom- 
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panied  by  infiltration  and  expansion  of  the  part  of  the  bone  aiTecced. 
The  disease  may  rcnmin  limited  to  the  bone,  tlie  inflammatory  prcnJuct* 
becoming  encapsulated,  or  softening  and  breaking  down  may  occur,  with 
the  formation  of  an  abscess.  Gradually  the  process  extends  outwanK  and 
the  poriostenm  and  the  soft  parts  are  involved.  The  disease  may  invade 
the  joint  itself  in  a  destructive  infiammatiou,  or  pus  may  escape  exterually 
without  seriously  involving  the  joint  structures.  The  degree  to  which  the 
joint  is  involved,  varies  much  in  different  cases;  there  may  be  only  a  sim- 
ple synovitis,  a  suppurative  arthritis,  or  a  destruction  of  the  cartilages 
and  ailieuhir  ends  of  the  bones,  synovial  membrane,  and  ligaments,  ao 
that  in  the  advanced  stage  all  traces  of  a  joint  structure  are  lost. 

If  the  process  renmina  limited  to  the  bone,  recovery  may  take  placo 
with  very  little  impairment  of  the  joint  functions.  If  suppuration  in  the 
joint  has  taken  place,  there  will  be  more  or  less  stiffneas  and  6broua  or 
bony  ankylosis.  When  there  is  destruction  of  the  ligamejits  and  articu- 
lar piid.s  of  the  Ixines,  the  limb  assumes  a  characteristic  position — the 
joint  is  Hexed,  the  tibia  is  displaced  backward  and  rotated  outward>  and 
there  is  marked  over-riding  of  the  femur.  Bony  ankylosis  in  this  jw>si- 
tiun  is  often  seen. 

Symptoms. — The  earliest  symptoms  of  disease  at  the  knee  are  nsualiy 
a  slight  stillness  of  the  joint,  with  a  disposition  to  flexion  and  slight 
lameness.  At  first  these  symptoms  are  noticed  only  occasionally;  finally 
they  beamie  constant  and  there  is  puin,  which  is  usually  referred  lo  the 
knee.  In  some  cases  there  are  "starting  pains'^  at  night,  although  theea 
are  less  constant  and  loss  severe  than  in  hip-disease.  Swelling  is  noticed 
early,  as  the  diseased  parts  are  so  sn|>erHcial.  At  first  this  is  chiefly  of 
the  bone  itself;  the  condyle,  usually  the  inner  one,  is  enlarged  and  elon- 
gated, often  to  a  marked  degree,  before  there  is  any  infiltration  of  the  soft 
parts.  Ijater  there  is  a  general  fusiform  swelling,  involving  the  entire 
joint  and  etfa4:*ing  ail  the  normal  outlines.  Some  tenderness  upon  pres- 
sure over  the  bone  affected  is  present  quite  early,  and  there  may  be  atrophy 
of  the  muscles  of  the  thigh  and  calf.  The  knee  is  flexed  and  slightly 
rotated  outward,  the  position  which  secures  the  most  complete  relaxation 
of  the  joint  structures.  In  some  cases  there  is  seen  the  charaotemtio 
swelling  duo  to  distention  of  the  synovial  membrane.  Abscesses  may 
forn»  anywhere  about  the  joint ;  very  frequently  they  burrow  beneath  the 
tendon  of  the  quadriceps  extensor  as  far  as  the  middle  of  the  thigh. 
Oraduslly  the  deformity  increases  until  the  leg  may  l>e  flexed  at  a  right 
angle,  and  rotated  outward  over  an  arc  of  twenty  or  thirty  degrees. 

The  course  of  the  disease  resembles  that  of  ostitis  of  the  hip  and  the 
spino.  During  periods  of  remission,  pain  and  tenderness  often  subside  for 
several  months  so  completely  as  to  lead  to  the  supposition  that  the  disease 
baa  been  arrested.  An  exacerbation  is  often  excited  by  a  fall  or  a  strain 
of  the  joint,  or  it  may  follow  an  attack  of  acute  illness.     The  disease  may 


TUBKRCUIiOUS  OSTEO-MVEhlTlS. 


13 


then  progress  rikpidly  and  abscess  after  abscess  form,  willi  extensive  de- 
8tru(!tion  of  all  the  joint  sLniolures  und  the  production  of  permanent 
deformity. 

PrognoBis. — The  danger  to  life  is  considurabl}-  It'ss  than  in  disease  of 
tlie  111})  or  spine.  Death,  however,  resnlts  from  the  sjimo  causes — exhaus- 
tion, amyloid  degeneration^  and  general  tuberculosis  or  tuberculous  men- 
ingitis. 

With  an  early  diagnosis  and  proper  treatment  the  disease  may,  in  a 
considerable  proportion  of  cases,  remain  limited  to  the  bone,  and  the 
resultiug  lameness  and  deformity  be  very  slight;  but  otherwise  a  certain 
amount  of  lameness  results  from  the  stiffness  of  the  joint.  This  may  be 
due  either  to  fibrous  thickening  or  to  bony  ankylosis.  Nearly  all  patients 
are  able  to  walk  without  crutches,  and  if  proper  treatment  has  been  carried 
out  there  is  neither  marked  shortening  nor  deformity,  although  there  is 
always  great  muscular  atrophy. 

Dia^osiB, — Tlie  important  symptoma  for  diagnosis,  are  the  gradual 
onset,  the  early  swelling  which  is  due  to  enlargement  of  the  bone,  and  the 
constant  lameness  and  deformity.  The  disease  may  be  confounded  with 
rheuraatiam,  with  synovitis,  and  even  with  scurvy.  In  all  these  cases  the 
resemblance  exists  only  during  tSie  period  of  exacerbation.  A  careful  his- 
tory, however,  will  usually  clear  up  the  diagnosis. 

Treatmentv — The  general  treatment  is  the  same  as  in  other  forms  of 
joint  disease.  The  indications  for  loc^il  treatment  are  the  same  as  in  hip- 
disease, — viz.,  to  immobilizo  the  affected  limb  and  prevent  deformity. 
This  is  accomplished  by  a  form  of  apparatus  which  transfers  the  weight 
of  the  bo<Jy  from  the  joint  to  the  periiui^um,  and  which  overcomes  the 
muscular  spasm  which  produces  flexion  and  inward  rotation  of  the  joint 
As  in  hip-disease,  the  results  with  mechanical  and  constitutional  treat- 
ment are  decidedly  better  tlmn  from  early  operative  measures;  but  late 
operations  are  indicntod  nndor  the  same  conditions. 

TuBERnuLons  Ostko-Myelitis. — This  disease  is  rarely  seen  except  in 
the  short  tubular  bones,  nutst  frequently  those  of  the  hand  and  lingers. 
From  this  fact  it  is  often  called  scrofulous  or  iuherrulous  dntiyliiis.  It 
is  described  by  many  writers  under  the  name  of  spina  vcftlosa.  Unger  * 
gives  the  following  figures  showing  the  frequency  with  which  the  different 
bones  were  affected:  fingers  in  43,  toes  in  3,  metacarpus  in  41,  metatarsus 
in  14,  radius  in  2,  ulna  in  2,  tibia  in  3,  jaw  in  3.  The  first  phalanx  of  the 
index  finger  is  the  bone  which  is  most  frequently  the  seat  of  disease.  In 
the  majority  of  cases  the  process  is  confined  to  a  single  bone,  altliough  it 
is  not  rare  to  see  five  or  six  affected.  In  such  cases  the  disease  is  seldom 
symmetrical.  The  process  is  a  chronic  inflammation,  beginning  in  the 
centre  of  the  bone  with  the  deposit  of  tnbercnlous  material.    The  swelling 


*  Arobiv  fOr  KinderbeiUninde,  Bd.  U,  338. 
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wLk'h  follows  causes  an  uxpausioii  of  tin*  bone  and  Ihiuning  of  tFie  shaft, 
until  a  mere  shell  mny  remain.  The  later  changes  are,  inflainnmtion  of 
the  periosteum  and  the  soft  parts,  the  formation  of  abscesses  and  Kinus<*s,. 
necrosis,  the  exfoliation  of  setjuestra,  etc.  The  entire  disease  la^ts  from 
one  to  three  years,  and  causes  in  most  cases  marked  deformity. 

Tuberculous  dactylitis  is  essentially  a  disease  of  early  childhood,  l»eing 
seen  most  frequently  during  the  second  and  third  years.  In  a  ennsider- 
able  proportion  of  the  cases  there  is  a  family  history  of  tuberculosis.  The 
disease  frequently  appenrs  to  be  the  only  tuberculous  lesion  in  the  bodj, 
hut  tubt^rculosis  of  the  hip.  knee,  ankle,  or  spine  nmy  he  associated. 

Symptomfl, — Tuluireulous  dactylitis  usunlly  begins  as  a  painless  en- 
largement of  one  of  the  phalanges,  most  frequently  the  first  one  of  the  in- 
dex finger.    It  may  be  two  or  three  months  before  it  is  of  sufficient  size  to 


Fiu.  17i>— Tuberculoim  lUctylitis  of  tfao  flrxt  pbalaiu  oftlie  ia<lex  tioget. 


attract  much  attention.  Kxceptionally  the  inflammation  ia  a  more  active 
one,  and  is  accompanied  by  both  pain  and  tenderness.  The  swelling  ii 
quite  characteristic;  it  is  smooth,  hard,  uniform,  and  generally  spindle- 
shaped,  involving  the  entire  phalanx  of  the  affected  finger.  The  ap(>ear* 
anoe  of  a  severe  typical  case  is  shown  in  Fig.  179.  Later  there  ia  diaool* 
Duration  of  the  skin,  and  usually  there  is  suppuration.  The  absoeas 
generally  opens  at  the  aide  of  the  finger,  and  a  curdy  pus  is  evacuated.  If 
the  opening  is  enlarged  by  an  incision  there  is  found  a  cavity  partly  filled 
with  caseous  matter,  and  dead  bone  is  felt,  and  perhaps  a  loose  sequestrum. 
The  cavity  is  surrounded  by  a  thin  shell  of  new  bone,  which  is  formed 
from  the  periosteum.  If  no  operation  is  done  the  discharge  continues  for 
weeks  or  months,  other  abscesses  often  form,  and  finally  several  small 
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Bcqueatra  are  exfoliated, — sometimes  a  single  large  one,  which  is  the  shell 
of  the  diseased  ])halaiix  almost  entire. 

lu  some  ouaes  the  disease  is  arrested  before  necrosis  occurs,  but  In  the 
majority  this  is  not  so.  After  the  wounds  have  all  healed  the  finger 
remains  shortened,  deformed,  and  often  useless.  In  some  caeea  the  disor- 
ganization is  so  extensive  that  amputation  is  necessary. 

Diaf^osis, — The  recognition  of  dactylitis  is  usually  easy,  but  as  symp- 
toma  identical  in  almost  every  [larticular  nniy  be  seen  in  a  syphilitic  in- 
flammation, it  is  often  dittictilt  to  tell  with  which  of  the  two  forma  one 
has  to  deal.  The  tuberculous  form  is  ^ery  much  more  frequent;  it  may 
occur  in  a  patient  with  tuberculous  antecedents,  or  it  maybe  associated 
with  other  tuberculous  lesions,  8y]>hilitic  cases  are  distinguished  by  the 
fact  that  the  lesion  is  more  frequently  multiple,  that  it  is  often  symmetri- 
cal, and  that  other  mauifeBtaLions  of  syphilis  are  generally  present.  It  is 
affected  by  anti-syphilitic  remedies,  which  is  not  the  case  in  the  tubercu- 
lous variety. 

Treatment — Painting  with  iodine  and  like  measures  are  useless.  The 
diseased  part  should  be  kept  at  rest, — if  a  finger,  by  the  application  of  a 
splint.  Every  means  should  be  taken  to  build  up  the  patient's  general 
health,  as  this  is  the  most  effective  way  to  inflnence  the  local  process.  The 
general  verdict  of  surgeons  is  against  early  excision  as  a  means  of  arresting 
the  disease.  Abscesses  should  be  opened  early  and  freely,  all  diseased 
bone  removed,  the  finger  kept  in  proper  position,  and  the  wound  treated 
according  to  general  snrgical  principles.  Under  almost  any  treatment  the 
disease  La  a  protracted  one,  and  rarely  lasts  less  than  a  year. 

TOE  SyPHIMTIC  DISEASES  OF  BONE. 

The  bone  lesions  of  hereditary  syphilis  are  not  infrequent,  but  were 
long  unrecognised,  and  have  only  within  comparatively  recent  times  been 
fully  understood.*  They  may  be  divided  into  two  groups, — those  occur- 
ring with  the  early  symptoms,  and  those  which  belong  to  the  late  manifes- 
tations of  the  diseji«e. 

Acute  Epiphysitis. — Tina  is  the  most  frequent  rariety  of  bone  dis- 
ease in  early  hereditary  syphilis.  It  may  begin  even  in  intra-uterine  life, 
and  it  forms  one  of  the  most  charucteri.stic  lesions  of  the  disease.  To  some 
degree  it  is  almost  invariably  present  in  syphilitic  fwtuses  and  in  syphilitic 
infants  who  are  still-born. 

In  the  early  stage,  there  is  an  increase  in  the  cartilage  cells  and  delayed 
ossification.  Later,  a  line  of  softening  forms  at  the  epiphyseal  junction, 
which  may  cause  loosening  of  the  cartilages  and  ultimately  complete 
separation  of  the  epiphysis  from  the  shaft,  by  the  formation  of  granula- 


•Seo  Taylor.  Hone  Syphilis  in  Children,  Kew  York,  1875;  also  G.  Wegnor,  Vii^ 
ubow*8  Archives,  BU.  I,  ileft  3. 
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tion  tissue  hctwwn  Iheiii.  In  caso>j  roceivinir  proper  Ireatmont,  rocovery 
may  take  f»laee  with  good  iminn,  p^'rfwt  fimetion,  and  without  any  ckv 
foriiiity.  In  other  cattes  degenerative  change*  continue,  and  infeotion 
with  ]»yogenic  gcniiH  may  l>e  added.  The  periosteum  and  the  soft 
parts  in  tlic  noighlwurhood  arc  now  involved,  with  the  formation  of 
external  abscesiHw;  or  the  disease  extends  to  the  me*Jullary  cavity,  giv- 
ing rise  to  acute  osteo-myelitis.  which  may  lead  to  mx-rosis;  or  the  con- 
tiguous joint  may  be  invaded,  causing  an  acute  suppurative  arthritic!. 
This  last  result  is  more  likely  to  occur  where  the  epiphysi.s  joins  the  shaft 
witiiin  the  joint  cavity.     The  large  joints  are  usually  affected,  and  the 


.  ISO.— Syphilitic  h<tno  di»oii»o  in  r  I»oj  four  veftn*  iM.    The  lower  cnri  of  the  rsdiniOf 
AHTUi  ui  I'ulftr^Til  tiA  a  nn*ult  of  foriimr  i'{M|i*liyHUiit;  Uiore  are  aidum*  Icaditifr  to  dotd  1 
over  the  tiieiaettr{>ttl  Ume  of  Uiu  right  ihtuub,  aiid  over  the  upper  extruiiilty  oflbe  lali  ulftib 
Tho'last  two  arc  nx*ont  Iwions. 


lesions  are  frequently  symmetrical.  Acute  suppurative  arthritis  may  oc- 
cur inde|>eudently  of  changes  at  the  epiphysia ;  but  even  when  theae  are 
seen  in  syphilitic  infauta  they  are  to  be  regarded  as  of  pyapmie  rather 
than  of  syphilitic  origin.  Secondary  to  the  changes  at  the  epiphysis,  ther© 
is  periostitis  and  inflammation  of  the  soft  parts.  Periostitis  of  the  shaft 
is  rare  in  early  infancy, 

The  bones  moat  frequently  the  seat  of  acute  epiphysitis  are  the 
hnmerus,  radiaa  and  ulna,  although  any  of  the  long  bones  may  be 
affected. 

Symptoms. —The  early  symptoms  are  usually  quite  acute,  and  appear 
during  the  firnt  six  weeks  of  life;  they  may  precede  any  other  mani- 
festations of  syphilis.     lu  some  cases  there  is  tlrst  noticed  an  inability  on 
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the  part  of  the  cliild  to  move  the  lirab,  which  may  easily  be  mistaken  for 
paralysis.  It  is,  iu  fact,  often  described  aa  "  ayphititic  paeudo-paralysis." 
The  limb  liea  perfectly  motionleiis,  and  any  attempt  at  passive  movement 
causes  evident  pain.  There  is  tenderness  on  pressure  and  soon  swelling  ib 
seen,  both  being  most  marked  at  the  epiphyseal  line.  If  the  bone  affected 
is  superficially  aituatedf  aa  the  lower  epiphysis  of  the  humerus,  mdius,  or 
tibia,  swelling  is  very  apparent,  while  it  may  be  scarcely  perceptible  at  the 
upper  epiphysis  of  the  humerus.  TLe  swelling  is  usually  cyliiulrieal  and 
moderate  in  degree,  being  limited  to  the  extremity  of  the  bone.  In  the 
more  severe  cases  it  may  involve  a  great  part  of  the  limb.  Abscess  may 
form  and  separation  of  the  epiphysis  take  place,  so  th:tt  crepitation  may 
be  obtained  by  moving  the  limb.  Separation  of  the  epiphysis  not  infre- 
quently occurs  even  when  there  has  been  no  suppuration. 

In  the  milder  cases,  or  those  which  have  been  subjected  to  active 
treatment,  botli  the  swelling  and  the  tenderness  subside  rapidly  without 
suppuration  ;  and  even  though  the  epiphysis  has  separated  from  the  shaft, 
it  speedily  unites.  Where  pseudo-par^ysia  has  been  the  chief  symptom, 
very  rapid  improvement  occurs  under  treatment,  and  usually  complete 
recovery  of  function  in  two  or  three  weeks.  If  the  disease  extends  to  the 
joint,  or  if  osteo-myelitis  develops,  the  case  is  almost  certainly  fatal. 

Diagnosis,— This  is  usually  easy,  from  the  age  of  the  patient — gener- 
ally uuder  three  monUis — the  early  prominence  of  pain  and  apparent  loss 
of  power,  with  the  lat«r  appearance  of  swelling  and  signs  of  inflamma- 
tion at  the  epiphyseal  junction.  In  all  these  respects  the  disease  closely 
resembles  scurvy ;  but  the  latter  is  rare  before  the  eighth  or  tenth  month, 
there  is  usually  a  history  of  the  long-continued  use  of  some  proprietary 
infant  food,  and  it  ia  cured  by  dietetic  treatment  alone. 

The  apparent  loss  of  power  may  lead  to  the  diagnosis  of  birth  palsy, 
especially  of  the  upper-arm  type  (page  112).  The  presence  of  acute  pain 
and  tenderness,  the  absence  of  the  characteristic  deformity,  and  the  prompt 
recovery  under  constitutional  treatment,  usually  make  the  distinction  be- 
tween the  two  conditions  an  easy  one. 

Treatment. — This  is  the  same  as  in  all  early  syphilitic  manifestations, 
for  which  see  the  article  on  Syphilis.  Ijocally,  the  part  requires  in  the 
early  stage  only  protection  and  rest.  Should  suppuration  occur  in  the 
neighbouring  joint,  or  should  osteo-myelitis  develop,  these  conditions 
should  be  treated  surgically  as  they  are  when  due  to  other  causes. 

Chronic  Osteo-Periostitis. — This  is  the  usual  form  of  bone  disease 
which  is  seen  in  late  hereditary  syphilis,  and  it  is  one  of  the  most  frequent 
and  most  characteristic  lesions  of  that  stage  of  the  disease.  Occurring 
in  adnlts,  this  would  be  classed  as  a  tertiary  symptom.  Chronic  syphilitic 
osteo-periostitis  is  rarely  seen  before  the  third  year,  and  most  of  the  cases 
occur  between  the  fifth  and  fourteenth  years.  The  most  frequent  seat  of 
disease  is  the  tibia,  and  next  to  this  the  bones  of  the  forearm  and  the 
69 
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At  other  timea  the  swelling  is  chietly  near  the  epiphysis,  where  large 
bosses  may  form  of  sufficient  size  to  interfere  with  the  funotious  of  the 
joint  Inateaii  of  affecting  tlic  bone  uniformly,  tlie  disease  often  aiTects 
only  certain  parts,  leading  to  the  formation  of  large  nodes  which  are  more 
likely  to  be  followed  by  necroBia  than  are  the  other  lesions.  In  most  of 
the  cases  the  process  is  purely  a  hyperpluatic  one,  leaving  the  bone  per- 
manently enlarged*     Less  frequently,  there   occur  gummatous  deposits 


Flo.  182. — Syphiliti'.  ....  -  ..i.  v;  Utlh  tibitu.  i  J.l  U:;  -Uowa  n  goiiuml  unlHricunirnt  of  tije  lK>ne, 
Uie  cliareuturiMiio  eurre  of  iu  auUirior  border,  with  uloera  due  to  uecroniM.     Tho  enlttrge- 

,  iikont  of  iho  ri^ht  tibU  '»  leae  in*rktt(l.  and  there  is  »  pMudo-rachitlc  curve  At  its  lower 
Uiird.     Cicatricca  Dear  the  knee  loark  ine  site  of  fortuer  ulcura.     (After  Foumler.) 

in  or  beneath  the  iKTiostovim,  which  may  soften,  suppurate,  and  lead  to 

Huperfit'ial  inrrosis,  with  the  fornifition  of  ainusea  that  remain  open  until 

tlio  f^txjuestrum  is  exfoliated  (Fig,  183).    Syphilitic  deposits  sometimcfl 

take  pliioe  in  the  interior  of  tho  bonon.  generally  near  the  articular  ends; 

thene  mny  soften  nnd  break  dnwn  with  atiscesaes,  sinuses,  etc.,  very  much 

after  the  manner  of  a  tulterculous  inflammation  (Fig.  180). 

■  The  lesions  of  the  other  long  lx»nes  are  essentially  the  same  as  of  the 

I  tibia.    They  arc  nearly  alwayn  S3'mmetrical  ami  often  multiple.    In  a  case 

I  recently  under  obnervation  in  a  boy  of  four  years,  the  disease  involved 

I  I>oth  tibiae,  both  radii,  the  right  ulna,  the  left  metatarsus,  and  the  meta- 

I  carpal  bone  of  the  left  thuinl).    The  course  of  syphilitic  osteo-perioetltis 
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is  very  chronic,  and  some  permanent  Jeformity  is  the  rule,  unleaa 
come  very  early  under  treatment. 

When  affecting  the  bones  of  the  cranium  the  disease  usually  takes  the 
form  of  a  gummatous  periostitis,  which  leads  to  iho  formation  of  large 
nodes.  These  may  remain  as  permanent  deformities,  or  they  may  break 
down  and  suppurate,  with  necrosis  of  one  or  both  tables  of  the  skulL 

This  may  be  followed  by  inlLimmatiou 
of  the  dura,  tlie  pia,  and  even  of  the 
brain  its^'lf. 

Symptoms. — When  the  long  bones 
are  affected,  the  symptoms  are  pain, 
tenderness  and  deformity.  These  come 
on  very  gradually,  and  oft«n  the  de- 
formity is  noticed  before  either  pain  or 
tenderness  is  sufficiently  marked  to  at- 
tract attention.  The  pain  is  regularly 
worse  at  night,  and  often  felt  only  at 
that  time ;  it  may  be  mild  and  occa- 
sional, or  so  severe  as  virtually  to  pre- 
vent sleep.  There  is  tenderness  on 
pressure  over  the  bones  affected,  the 
Bcuteness  of  which  will  de(>end  upon 
the  activity  of  the  process.  When  8up« 
puration  occurs,  it  comes  very  slowly, 
and  never  with  symptoms  of  acute  in- 
flammation. Sinuses  usually  continae 
to  discharge  until  a  sequestrum  is  ex- 
foliated. The  course  of  the  diseaee 
very  tedious,  and  the  whole  duration  iff 
usually  several  years. 

When  the  cranium  is  affected,  there 
are  seen  the  irrcgnlar  nodes,  especially 
npon  the  frontal  and  parietal  bones.  They  are  from  one  to  two  inches 
in  diameter,  and  project  from  one  eighth  to  one  fourth  of  an  inch  abovttj 
the  general  outline  of  the  skull.  There  may  be  pain,  tenderness,  soften- 
ing, suppuration,  and  necrosis,  as  in  the  long  bones. 

Diagnosis.— It  is  so  very  rare  that  disease  of  tlie  bones  of  the  cranini 
is  due  in  rhildhood  to  any  other  cause  than  syphilis,  that  this  disease 
always  be  assumed  to  exist  if  traumatism  can  be  excluded.    The 
upon  the  cranium  in  rickets  (page  2G3)  are  always  large,  smooth,  and 
regular  in  position,  and  l^elong  to  infancy. 

Syphilitic  disease  of  the  long  bones  is  recognised  by  the  nocturnal 
pain,  the  tenderness  and  peculiar  deformity,  and  by  the  association 
other  late  manifestations  of  syphilis, — i.  e.,  the  ])ecuiiar  notched  teel 


Flo.  IM.  —  SyplrilUip  nporoMs  of  th«  tibift, 
vhowiiijr  ni'Mlerute  ciilart;eiiient  of  tli« 
bone  anrl  «  kIiiur.  (Frpiii  theaunc  pa- 
tient u  Fi^.  ISO.) 
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the*  interptitial  keratitis,  the  enlar*^cd  epitrochlear  glands,  etc.  Tuber- 
culous disease  generally  affects  the  articular  enda  of  the  bones;  fiyphilis 
nearly  always  the  shaft.  The  diffuse  h>'perpla3ia  of  the  tibia  and  the 
sabre-like  deformity  of  its  anterior  border  are  rarely  if  ever  due  to  any 
other  eau.^e  than  ."Syphilis. 

Tlie  deformities  of  the  long  bones  have  in  some  cases  a  certain  resem- 
blance to  those  due  to  rickets,  but  on  close  examination  there  are  seen 
striking  diiferences.  The  epiphyseal  ojilargcinent  at  the  wrist  iu  rickcta 
affects  both  bones  (Plate  V,  page  258)  ;  in  syphilis  it  is  usually  of  one 
bone  only  (Fig.  18*)).  The  differences  between  rachitic  curvatures  of  the 
tibia  and  the  ileformitie.s  froiu  syphiiis  nujy  be  readily  seen  by  comparing 
Figs.  48,  49,  and  50  (pages  2G3^2G6)  with  Fig.  182. 


:^f 


Fio.  184d — Multiple  syphiliUc  dactylitis,  Id  a  child  two  ycui>  old.     Tbc  discaM  affects  the  fini 
phalangos  oi  botl^  thumbs,  both  littlo  flngere,  and  tlio  in^lcx  finger  of  tho  left  hatid, 

Treatment — The  constitutional  treatment  of  these  lesions  ia  the  same 
as  that  of  the  ulher  late  aiauifestiitions  of  syphilis, — mercury  and  the 
iodide  of  potussinm ;  for  details,  see  the  chapter  on  Syphilis.  Surgical 
treatment  is  required  in  cases  which  terminate  in  necrosis,  whether  of  the 
cranium  or  the  extremities.  They  are  to  be  managed  like  the  same  con- 
ditions in  adults. 

Syphilitic  Dactylitis. — This  belongs  to  a  somewhat  earlier  period 
of  gyphilifl  than  the  disease  just  described,  and  is  usually  seen  in  children 
under  five  years  old.  It  is  not  a  frequent  manifestation  of  syphilis,  and 
as  compared  with  tuberculous  dactylitis  it  is  rare.  It  was  first  fully  de- 
scribed by  Taylor  (New  York).  The  symptoms  closely  resemble  the  tuber- 
culous form.  It  may  begin  as  a  periostitis  but  more  frequently  as  an 
osteo-myelilis.  Like  the  tuberculous  form  it  usually  goes  on  to  suppura- 
tion and  necrosis.  According  to  Taylor,  dactylitis  is  more  often  single 
than  multiple,  but  in  mj  own  cases  several  phalanges  have  generally  been 
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involved,  and  the  lesionji  have  oftc?n  been  syrametrical  (Fig.  184).  Tn  one 
case»  the  first  phalanx  of  every  finger  of  both  hands  waa  affected.  This 
occurred  in  a  child  nine  months  old  who  was  under  observation  for  over 
two  years,  and  who  presented  during  this  period  almost  every  lesion  of 
hcrctiitary  syphilis. 

The  symptoms  and  course  of  syphilitic  dactylitis  are  essentially  the 
same  as  in  the  tulterculoua  form.  The  diiTereniial  diagnosis  is  considered 
with  the  latter  disease.  The  prognosis  is  much  the  same  in  the  two  vari- 
eties, with  the  exception  that  in  the  early  st&ge  the  syphilitic  cases  may 
often  be  arrested  by  constitutional  treatment.  This  is  the  same  as  in 
other  late  lesions  of  syphilis.  The  same  local  treatment  should  be  em- 
ployed as  in  the  tuberculous  cases. 


CHAPTER  V. 


DISEASES  OF  THE  SKltf. 

The  skin  at  birth  is  covered  with  a  whitish  sebaoeouB  secretion,  the 
Terni:c  caseosa.  The  skin  itself  is  of  a  deep  purplish  colour,  which  changes 
to  a  bright  red  over  the  face  and  trunk  in  a  few  minutes,  with  the  estab- 
lishment of  normal  respiration,  and  in  a  few  honrs  the  whole  body  has 
the  same  tint.  This  excessive  redness  slowly  fades  during  the  first  month, 
at  the  end  of  which  time  the  skin  has  assumed  the  pale  pink  of  infancy. 
On  the  third  or  fourth  day  there  are  usually  seen  the  first  signs  of  icterus; 
this  generally  fades  by  the  end  of  the  second  week. 

The  epidermis  which  is  present  at  birth  soon  loosens  and  is  throvn 
off.     This  normal  desiiuamation  usually  begins  upon  the  fourth  or  fifth] 
day,  and  is  completed  in  ten  days  or  two  weeks.     If  the  skin  is  frequently 
oiled  and  properly  bathed,  desquamation  is  scarcely  noticeable  unle 
close  examination  is  made.    In  some  infants,  especially  those  who  are  deli- 
cate and  cachectic,  it  is  very  much  more  marked,  and  closely  resemblflA* 
that  seen  in  scarlet  fever,     Ritter  has  described  an  exfoliative  dermatiHi 
of  the  newly  born,  appearing  generally  during  the  second  and  third  weeki,, 
a  condition  which  is  regarded  by  Kaposi  as  simply  an  exaggeration 
normal  physiological  desquamation.    This  process  may  bo  mistaken  for 
that  due  to  hereditary  syphilis;  the  latter,  however,  is  rarely  general,  ap- 
pears later,  and  is  much  more  prolonged. 

Perspiration  is  rarely  present  before  the  end  of  the  fourth  month,  and 
IS  then  seen  only  upon  the  forehead.     In  healthy  infants  it  is  scarcely 
noticeable  during  the  first  year.     Copious  perspiration  is  most  freqaentl] 
a  symptom  of  rickets ;  less  marked  perspiration  may  occur  with  any  gen*^ 
eral  weakness  or  during  acute  illness. 
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CONGENITAL  ICHTHYOSia 

Congenital,  or  more  properly  fcBtal^  ichthyosis,  sometimes  known  also 
4B  diflEuse  keratoma,  is  a  rare  disease,  characterized  by  the  formation,  usn- 
ftlly  all  over  the  body,  of  a  thick,  horny  epidermis  resembling  parchment. 
This  is  divided  by  fissures  or  shallow  furrows  into  irregular  patches j 
sometimes  these  are  two  or  three  inches  wide,  at  others  as  small  as  a  pin'a 
head.  The  disease  begins  in  the  early  months  of  fa*tal  life,  and  is  an 
abnormality  in  the  development  of  the  skin,  there  being  an  excessive  pro- 
liferation of  the  layers  of  the  epidermia. 

Symptoms.— In  the  gravest  form  of  the  disease  the  child  often  lives  bnt 


Flo.  165. — Congenital  ichthyosU  In  r  child  ten  months  old.  The  l&rposoftlv  patchcaara  well 
i>hown  on  the  lower  part  of  th«  rifrht  chest  and  abdomen,  and  tho  contitrlctin^  bandi  upon- 
tho  IcgB.    (From  a  pUotograph  by  Dr.  Oabot.) 

a  few  hours,  and  rarely  more  than  a  week.  Tlie  openings  of  the  nostrils 
and  the  ears  may  be  ocduded  by  the  excessive  production  of  epithelial  cells. 
Tlie  eyes  are  in  a  condition  of  ectropion,  and  there  are  often  deformities' 
of  tho  month  and  other  orifices  due  to  the  contractions  of  the  skin.  The 
nails  and  hair  iire  usually  imperfectly  developed.  The  body  seems  in- 
cased in  a  hard,  horny  covering,  and  looks  as  if  it  had  been  varnished  or 
covered  with  collodion.  The  skin  cracks  or  splits  and  the  edges  curl  up, 
an  appearance  which  has  been  aptly  compared  to  the  skin  of  a  boiled 
potato. 

In  the  milder  form,  the  duration  of  life  is  indefinite,  depending  upon 
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the  degree  of  developnient  of  the  disease ;  but  even  in  such  cases  there 
are  frequently  seen  the  deformities  at  the  orifices  of  the  body,  and  there 
may  also  be  a  continued  exfoliation  of  the  epidermis  in  hirge  irregular 
patches.  After  this  has  Bcparated,  the  skin  beneath  appeArs  r»d  and  moisl, 
bat  gradually  becomes  dry,  hard,  and  shining,  slowly  contracting  until  it 
splits  in  various  directions.  In  a  case  recently  under  observation  in  the 
BabicV  Hospital,*  a  picture  of  which  is  shown  in  the  accompanying  illus- 
tration (Fig.  185), it  was  stated  by  the  mother  that  during  the  first  ten 
months  of  life  complete  exfoliation  of  the  skin  had  occurred  in  the  course 
of  every  two  or  three  months. 

The  outlook  is  bad  in  all  cases;  in  most  of  the  severe  forms  death 
occurs  in  infancy,  but  in  some  of  the  milder  ones,  life  may  be  prolonged 
throughout  childhood.  The  "  alligator  boy  "  of  the  Dime  Museum  is  an 
example  of  this  class. 

Treatment— The  indications  are  to  keep  the  akin  moist  and  soft  by 
the  use  of  oils,  continuous  baths,  etc.,  and  to  prevent  infection  by  perfect 
cleanliness.  Although  a  certain  amount  of  improvement  nsnally  follows 
these  measures,  a  cure  is  not  to  be  expected. 

MILIABIA. 

The  term  miliaria  is  applied  to  an  obstruction  of  the  sweat  glands, 
which  may  occur  either  with  or  without  infiammation.  The  non-inflam- 
matory form  is  known  as  sudamina^  the  intlamniatory  forms  as  miliaria 
rubra^  miliaria  vesiculosa^  and  miliaria  papulosa, 

Sad&miiia. — In  this  form  there  is  no  inflammation.  The  sweat  ducts, 
according  to  Crocker,  are  blocked  by  an  accumulation  of  epithelial  c^lls 
while  no  perspiration  is  going  on;  and  when  the  process  is  restored  the 
fluid,  being  unable  to  escape,  accumulates  in  the  form  of  tiny  vesicles. 
These  appear  like  small  pearly  bodies  very  closely  set,  and  disappear  in 
the  course  of  a  few  days  by  absorption.  Fresh  crops  may  appear  from  time 
to  time.  Sudaminu  may  be  seen  in  any  of  the  continued  fevere  or  ex- 
hausting diseases.     It  requires  no  treatment. 

Miliaria  Rubra. — This  condition,  also  known  as  red  gum^  alrophuluSf 
etc.,  is  a  sweat  rash,  usually  seen  in  young  infants  as  the  result  of  excess- 
ive clothing.  It  is  most  frequently  observed  upon  the  cheeks  and  neck, 
often  upon  the  side  of  the  face  upon  which  the  infant  sleeps,  or  the  side 
held  against  the  mother^s  body  while  nursing,  if  this  is  done  upon  only 
one  breast.  The  eruption  consists  of  scattered  red  papules,  sometimes 
with  tiny  vesicles.     Miliaria  rubra  is  an  infiammation  about  the  sweat 


*  This  case  haa  been  fully  reported  by  Cabot.  New  York  Medical  ReooM.  July  6, 
1865.  For  fuller  description  of  the  disease,  see  BiiU«ntyne,  Diseases  of  the  Poelas,  voL 
ii,  1895;  also  Archives  of  Pediatrics,  April  and  June,  ISM. 


MILIARIA. 


925 


glanda,  the  result  of  which  is  a  retention  of  their  secretion.  There  is 
generally  little  or  no  itching.  The  treatment  consists  in  the  removal  of 
the  cause,  and  the  application  of  some  absorbent  powder,  such  as  boric 
acid  and  starch. 

Kiliaria  Papulosa  (Lichen  Tropicus,  Prickly  Heat,  etc.). — This  is  the 
most  common  and  most  important  variety  of  miliaria.  There  is  in  this 
disease  an  obstruction  of  the  sweat  glands  by  inflammatory  products.  The 
lesion  consists  in  the  formation  of  bright-red  papules,  which  are  very 
closely  set,  the  summits  of  some  of  them  being  surmounted  by  tiny  vesi- 
cles, and  here  and  there  in  severe  cases  even  small  pustules  may  be  seen. 
If  not  interfered  with  by  scratching,  the  vesicles  dry  up  without  rupture> 
and  are  followed  by  a  slight  desquamation.  Where  there  is  much  scratch- 
ing, an  eczematous  condition  may  result.  Miliaria  papulosa  comes  out 
with  great  rapidity,  especially  upon  the  neck,  forehead,  back,  and  cheat 
It  is  accompanied  by  an  almost  intolerable  itching  and  stinging  sensa- 
tion. Over  other  parts  of  the  body  profuse  perspiration  occurs.  The 
disease  is  produced  by  very  hot  weather  and  excessive  clothing.  Although 
the  duration  of  a  single  attack  is  but  two  or  three  days,  in  susceptible 
patients  it  may  keep  recurring  for  weeks,  being  exceedingly  iutractable. 
Where  there  ia  much  scratching  the  resulting  eczema  is  very  troublesome. 
It  is  not  infrequently  followed  by  furuncnlosis. 

The  diagnosis  of  miliaria  rubra  and  miliaria  papulosa  is  usually  easy. 
They  are  distinguished  from  eczema  by  the  suddenness  with  which  they 
appear,  by  the  associated  sweating  of  other  parts  of  the  body,  by  the  tran- 
sitory character  of  the  eruption,  and  by  the  fact  that  the  rash  never  occurs 
in  circumscribed  patches.  Prickly  heat  Bometimes  resembles  the  rash  of 
scarlet  fever,  but  the  fact  that  the  tiny  papules  are  in  some  places  crowned 
by  vesicles  and  that  constitutional  symptoms  are  absent,  usually  make  the 
distinction  an  easy  one. 

TreaimeuL—rrickly  heat  is  to  be  prevented  by  light  clothing,  fre- 
quent bathing,  and  the  plentiful  use  of  a  good  toilet  powder,  such  as  boric 
acid  and  starch.  During  an  attack,  the  bowels  should  be  freely  opened  by 
calomel  or  a  saline,  and  secretion  of  the  kidneys  stimulated  by  the  use  of 
citrate  of  potassium  or  the  sweet  spirits  of  nitre.  The  skin  should  be 
protectod  against  the  irritation  of  flannel  undergarments  by  the  interposi- 
tion of  silk  or  linen.  When  the  inflammation  is  at  its  height,  relief  is 
obtained  by  the  application  of  a  calamine  and  zinc  lotion  ( page  933 ) ,  or  by 
a  dilute  solution  of  the  acetate  of  lead;  carbolic  acid  may  be  added  to 
either,  where  the  itching  is  intense.  In  some  cases  powders  are  preferable 
to  lotions.  One  of  the  best  is  the  stearate  or  the  oxide  of  zinc,  twelve 
parts;  bismuth,  three  parts;  powdered  camphor,  one  part;  or  equal  parts 
of  starch  and  boric  acid  may  he  used,  or  simply  rice  flour.  All  of  these 
must  be  very  freely  applied.  The  diet  should  be  light  and  fluid,  and  if 
milk  is  the  food  it  should  be  considerably  diluted. 
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eczema  of  the  face  and  scalp  among  the  manifestations  of  infantile 
**  scrofula."  We  can  not  connect  eczema  with  anr  single  diathetic  con- 
dition; but  it  is  much  more  often  seen  in  c^iildren  with  gontj  antece- 
dents than  in  others ;  or  to  state  it  differently,  the  most  frequent  mani- 
festation of  gout  during  infancy  is  the  tendency  to  eczema.  Children  of 
rheumatic  families  are  also  prone  to  the  disease.  Eciema  of  the  face  is 
common  in  fat,  healthy-looking  infants,  both  in  tho«e  who  are  musing 
and  in  those  who  are  artificially  fed.  It  also  ocean  in  pooriy  Doandked 
children,  but  rarely  in  those  suffering  from  marasmus. 

The  exciting  causes  of  eczema  may  be  external  or  intemaL  Of  the 
former  the  most  important  are  heat,  cold  dry  air,  and  winds — as  in  the 
familiar  chapping  of  the  face — the  use  of  hard  water  or  of  stpc»ng  oottftt 
in  bathing.  The  disease  may  be  due  to  the  irritation  of  clothing,  to 
of  cleanliness,  or  to  irritating  discharges  from  mucous  surfaces,  as 
the  eczema  of  the  upper  lip,  thighs,  or  buttocks.  It  accompanies 
of  the  parasitic  skin  diseases,  particularly  pediculosis,  scabies,  and  rin^ 
worm. 

What  part  is  played  by  micro-organisms  in  the  etiology  of  eczema  has 
not  yet  been  fully  determined.  The  obserrations  of  Gilchrist  and  others 
seem  to  indicate  that  as  a  primary  factor  they  are  not  of  the  first  impor- 
tance. Secondary'  infection,  howerer,  occurs  in  most  of  the  cases,  and  is 
a  factor  of  the  greatest  importance  in  keeping  up  the  disease. 

The  internal  caoses  of  eczema  are  chiefly  anociated  with  dedcienl 
elimination  from  the  kidneys  and  bowels,  and  digestiTe  distarbaneciL  It 
often  accompaniea  chronic  constipation  where  there  is  intestinal  Uvpor 
and  the  white  stools  of  deficient  biliary  accretion ;  and  it  is  seen  when  the 
nrine  is  scanty  and  concentrated  because  children  partake  too  largdy  of 
solid  UxA.    The  Utter  is  true  both  in  the  fijvt  and  second  yearsL 

Eczema  may  be  produced  by  any  form  of  digcstiTe  distorbancv,  bat  it 
is  especially  fr^nent  in  the  intestinal  indigestion  which  retfolts  bvoa 
OTerfeedinsr.  or  tb^  Ua  early  or  exeessiTe  nae  of  farinaceom  fo-Lxi,  or  &Ma 
breast  milk  in  which  the  percentage  of  fat  is  rery  high.  Froe  {i«rMnal 
experience  in  the  poat-mortem  roonLt  I  can  confirm  the  otMnrratwa  «f 
Bohn  regaflifig  the  frequency  with  which  frtty  liter  Oixon  in  iwy  fm 
infanu.  Eclar^eroent  of  the  liver  may  aomedmca  be  m^le  oci  dvrin^  HXk 
It  is  highly  probaMe  that  the  interference  with  the  hepatic  fsnctaoos  vhkh 
accompaiLles  tb^sise  fatty  chai\ges  has  much  to  do  wi:h  the  prodactmi  «f 
eczema  in  n^.-h  ribjectL  In  children  fed  upon  cow^s  mUk  the  exceonv* 
fat  may  Ur  the  caoiie,  or  it  may  be  due  to  exceaifi*  pffottids.  Of  faffina- 
ceou!  art:'.'!'^.  the  two  which  are  mf*n  often  to  be  teamed  an^  jvtth^  a»i 
oatm«:aL  .Altho'igh  e^rzematous  patients  usually  apjyiar  to  V  wvC  Mttr- 
ished,  it  i«  T^n  that  some  fymptoms  of  indigestion  are  nos  pnnK^v 

Eczema  is  oft^n  due  to  some  form  of  reflex  irritaixtt.  Snc^  aiv  ^h» 
caaea  which  accompany  dentition,  and  the  rare  ooes  dne  to  fcfldt^  SnJMi 
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SEBORRHCEA. 

ScborrhoBa  is  considered  by  dermatologists  generally,  as  a  fnnctioDAl 
disease  of  the  sebaceous  glands  ;  although  Unna  regards  all  sach  cases  m 
inllammatory,  and  classes  them  as  seborrhceic  eczema,  which  is  of  par*- 
aitic  origin  (page  i*21*).  The  disease  may  affect  almost  any  part  of  the 
body,  and  children  of  any  age,  but  the  most  frequent  form  is  that  which 
is  seen  upon  the  scalp  in  young  infants.  This  is  the  most  important 
variety,  and  the  only  one  which  will  be  here  considered. 

Seborrhu'a  of  the  scalp  is  characterized  by  the  formation  upon  the 
vertex,  of  dirty-yellow  crusts,  which  are  soft,  greasy,  and  friable.  They 
are  composed  of  epithelial  cells,  fat-globules,  and  granular  masses,  to  which 
is  always  added  dirt.  In  ueglectod  caHos  the  hairy  scalp  is  nearly  covered 
by  a  dense  crust,  which  may  be  as  thick  as  heavy  pasteboard.  If  the 
crusts  are  removed  the  underlying  scalp  may  be  fonnd  perfectly  healthy, 
but  more  fruqucutly,  iu  cases  of  long  standing,  it  is  eczematoua.  The 
eczema  is  set  up  by  the  decomposition  of  the  exudation,  or  by  the  efforts 
to  remove  the  crusts  by  such  means  as  the  fine-toothed  comb,  commonly 
employed  in  domestic  practice.  There  is  little  tendency  to  spontaneous 
improvement  or  recovery,  and  the  condition  often  lasts  for  months.  Every 
seborrhcea  should  be  treated,  for  when  neglected  it  furnishes  a  favourable 
soil  fur  the  development  of  eczema. 

Treatment — Only  local  measures  are  required.  The  crusts  are  first  to 
be  suftenud  with  oil,  and  then  removed  by  washing  thoroughly  with  warm 
water  and  soap,  after  which  an  ointment  of  resorcin  (resorcin,  gr.  x ;  nngL 
aquie  rosje,  ?  j)  or  sulphur  (precipitated  sulphur,  3j;  lanoline,  §  j) 
should  be  applied.  The  oil  and  soap  and  water  are  repeated  every  few  days, 
or  as  often  as  the  cmsta  form.  In  the  meantime  the  scalp  is  kept  cov- 
ered with  the  ointment 


ECZEMA. 

Eczema  may  be  defined  as  a  catarrhal  inflammation  of  the  skin.  It 
is  the  most  frequent  and  altogether  the  most  important  disease  of  the  skin 
in  early  life.  The  scope  of  the  pre^nt  work  permits  only  a  discussion  of 
such  features  and  varieties  as  are  peculiar  to  infants  and  young  children. 
The  eczema  of  older  children  does  not  differ  in  any  essential  points  from 
that  of  adults. 

Btiology. — The  conditions  in  infancy  which  predispose  to  eczema  are» 
tirst,  that  the  skin  is  extremely  delicate,  and  hence  more  easily  affected  by 
external  irritants  and  micro-organisms ;  secondly,  its  more  intense  glandu- 
lar activity.  While  all  children  are  susceptible,  there  are  certain  onea 
in  whom  the  susceptibility  is  very  marked,  and  in  them  the  slightesl 
amount  of  external  irritation,  or  the  most  trivial  disturbance  of  diges- 
tion may  produce  a  severe  eruption.     It  was  formerly  the  fashion  to  cla 
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eczema  of  the  face  and  scalp  among  the  manifestations  of  infantile 
"scrofula."  We  can  not  connect  eczema  with  any  single  diathetic  con- 
dition; but  it  is  much  more  often  seen  in  children  with  gouty  antece- 
dents than  in  others;  or  to  state  it  differently,  the  most  frequent  mani- 
festation of  gout  during  infancy  is  the  tendency  to  eczema.  Children  of 
rheumatic  faniilies  are  also  prone  to  the  disease.  Eczema  of  the  face  is 
common  in  fat,  healthy-looking  infants,  both  in  those  who  are  nursing 
and  in  those  who  are  artificially  fed.  It  also  occurs  in  poorly  nourished 
children,  but  rarely  in  those  suffering  from  marasmus. 

The  exciting  causes  of  eczema  may  be  externa!  or  internal.  Of  the 
former  the  most  important  are  heat,  cold  dry  air,  and  winds — as  in  the 
familiar  chapping  uf  the  face — the  use  of  hard  water  or  of  strong  soaps 
in  bathing.  The  disease  may  be  due  to  the  irritation  of  clothing,  to  want 
of  cleanliness,  or  to  irritating  discharges  from  mucous  surfaces,  as  in 
the  eczema  of  the  upper  lip.  thighs,  or  buttocks.  It  accompanies  most 
of  the  parasitic  skin  diseases,  particularly  pediculosis,  scabies,  and  ring- 
worm, 

What  part  is  played  by  micro-organisms  in  the  etiology  of  eczema  has 
not  yet  lieen  fully  determined.  The  observations  of  Gilchrist  and  others 
seem  to  indicate  that  as  a  primary  factor  they  are  not  of  the  first  impor- 
tance. Secondary  infection,  however,  occurs  in  most  of  the  cases,  and  is 
Q  factor  of  the  greatest  importance  in  keeping  up  the  disease. 

The  internal  causes  of  eczema  are  cbieHy  associated  with  deficient 
elimination  from  the  kidneys  and  bowels,  and  digestive  disturbances.  It 
often  accompanies  chronic  constipation  where  there  is  intestinal  torpor 
and  the  white  stools  of  deficient  biliary  secretion ;  and  it  is  seen  where  the 
urine  is  scanty  and  concentrated  because  children  partake  too  largely  of 
solid  food.     Tlie  latter  is  true  both  in  the  first  and  second  years. 

Eczema  may  be  produced  by  any  form  of  digestive  disturbance,  but  it 
is  especially  frequent  in  the  intestinal  indigestion  which  results  from 
overfeeding,  or  the  too  early  or  excessive  use  of  farinaceous  food,  or  from 
breast  milk  in  which  the  percentage  of  fat  is  very  high.  ?>om  personal 
experience  in  the  post-mortem  room,  1  can  confirm  the  observation  of 
Bohn  regarding  the  frequency  with  which  fatty  liver  occurs  in  very  fat 
infants.  Enlargement  of  the  liver  may  sometimea  be  made  out  during  life. 
It  is  highly  probable  that  the  interference  with  the  hepatic  functions  which 
accompanies  these  fatty  changes  has  much  to  do  with  the  production  of 
eczema  in  such  subjects.  In  children  fed  ujjon  cow's  milk  the  excessive 
fat  may  be  the  cause,  or  it  may  be  due  to  excessive  proteids.  Of  farina- 
ceous articles,  the  two  which  are  most  often  to  be  blamed  are  potato  and 
oatmeal.  Although  eczematona  patients  usually  appear  to  be  well  nour- 
I  ished,  it  is  rare  that  some  symptoms  of  indigestion  are  not  present 

I  Eczema  is  often  due  to  some  form  of  reflex  irritation.     Such  are  the 

I  cases  which  accompany  dentition,  and  the  rare  ones  due  to  genital  irrita- 
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of  Bccretions,  or  a  seborrhoDic  inflammation.  Intertrigo  U  soeu  ia  the 
folds  of  the  groin,  botwccu  the  scrotum  and  the  thighs,  between  the  but- 
tocks, about  the  anus,  in  the  axillfe,  in  the  neck,  or  behind  the  ears.  lu 
esHential  causes  are  moisture,  friction,  want  of  cleanliness,  and  Bonietimea 
infection.  The  disease  is  generally  seen  in  its  worst  form  abont  the 
thighs,  genitals,  and  buttocks;  it  sometimes  covers  the  sacrum  and  ex- 
tends down  to  the  middle  of  the  thighs.  There  is  an  intense  uniform 
redness,  and  in  some  cases  the  epidermis  is  denuded  over  large  areas,  and 
the  surface  is  moist  There  is  no  thick  crusting  and  little  or  no  itching. 
Intertrigo  is  usually  easy  to  control  except  in  rery  poorly  nourished  or 
marantic  children,  among  whom  it  is  especially  frequent. 

Dia^oiii  of  Eczema. — This  is  usually  quite  an  easy  matter.  In  the 
majority  of  cases,  the  disease  aEects  the  face  or  the  scalp,  and  its  appear- 
ances are  typical.  Eczema  of  the  body  or  extremitiefl  may  be  confounded 
with  scabies  or  syphilis,  and  occasionally  with  other  forms  of  skin  disease. 
Scabies  resembles  eczema  in  its  intense  itching  and  multiform  lesions; 
but  in  the  former,  one  may  often  find  evidences  of  its  presence  in  other 
members  of  the  family ;  the  parts  most  frequently  affected  are  the  flexuree 
of  the  wrists,  the  elbows,  the  skin  between  the  fingers,  the  margins  of  the 
axillae,  the  lower  part  of  the  abdomen  and  back,  and,  in  boys,  the  penis; 
and  by  careful  examination  with  a  lens  some  of  the  characteristic  burrowi 
are  certain  to  be  discovered. 

Syphrlta  ts  likely  to  be  confounded  with  papular  eczema  of  the  but- 
tocks. The  latter  affects  the  parts  near  the  anus,  and  the  irritation  may 
lead  to  the  development  of  spots  closely  resembling  mucous  patches.  The 
local  appearances  may  at  times  be  indistinguishable  from  syphilis,  and  the 
diagnosis  is  to  bo  made  only  by  the  other  symptoms  present.  In  syphilis 
the  characteristic  eruption  is  seen  usually  upon  the  face,  hands,  legs,  and 
sometimes  the  palms  and  soles ;  there  is  no  itching  and  very  Uttle  evi- 
dence of  inflammation;  the  eruption  is  dark-coloured, and  occurs  as  small 
circumscribed  spots;  there  are  usually  present  other  symptoms,  such  m 
the  coryza,  the  syphilitic  cachexia,  and  enlargement  of  the  spleen. 

The  diagnosis  from  pediculosis  and  ringworm  of  the  scalp,  rarely  pre- 
sents any  diflicultiea. 

Frog^OBU. — All  cases  of  chronic  eczema  are  tedious.  There  is  only  a 
slight  tendency  to  spontaneous  improvement,  and  very  little  to  spontane- 
ous recovery  during  infancy.  In  a  given  case,  the  prognosis  depends  upon 
the  duration  of  the  disease,  its  severity,  and  very  much  upon  the  co-opera- 
tion of  the  mother  or  nurse.  The  results  obtained  depend  not  only 
upon  the  particular  line  of  treatment  adopted,  but  upon  how  well  it  is  car- 
ried out.  Usually  it  must  be  continued  for  several  months.  Eczema  of 
the  face  is  especially  intractable  when  occurring  in  children  suffering  from 
chronic  indigestion  and  constipation.  Intertrigo  is  in  most  cases  easilj 
cur^,  unless  the  patient  is  suffering  from  marasmus. 
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Treatment. — It  is  never  dangerous  to  euro  an  eczema,  and  always  de- 
sirable to  do  so,  in  spite  uf  the  strong  itrt'judiee  tu  the  L-unlrary,  which 
still  exists  in  the  minds  of  the  hiity  an*!  in  some  nienilKTs  of  (he  njctliinl 
profession.  The  genera!  tendency  is  to  treat  the  eczema  rather  than 
the  patient  who  is  suHering  from  it  A  judicious  combination  of  gen- 
eral and  loea!  "measures  is  nercKsary  for  the  Iw^st  results.  One  sliouUl 
first  Beek  to  diecover  and  correct  what  is  wrong  with  the  child's  diges- 
tion, assimilation,  and  elimination;  unless  nutritive  disturbances  can 
bc^  romnved,  local  treatment  will  give  only  temporary  relief.  External 
causes  also  must  be  investigated.  The  local  measured  employed  must  be 
chosen  with  reference  to  the  condition  present;  stimulating  applica- 
tions should  not  be  ordered  for  an  acutely  inflamed  skin,  nor  sedative 
applications  in  very  chronic  conditions. 

Diet. — A  thorough  investigation  into  the  food  is  necessary,  not  only 
as  to  its  character,  but  us  to  (juantity  and  preparation,  the  manner  and 
frequency  of  feeding,  etc.  If  the  puticnt  is  a  nursing  infant,  an  examina- 
tion of  the  nurse's  milk  is  indispensable  to  intelligent  treatment.  If  the 
child  is  very  fat  and  well  nourished,  it  is  generally  the  case  that  the  fat  of 
the  milk  is  too  high  and  must  be  reduced  according  to  the  rules  given 
elsewhere  (page  173),  the  most  important  thing  being  to  exclude  from 
the  nurse's  diet  malt  liquors  and  alcohol  in  all  fonns,  and  reduce  the 
amount  of  meat.  In  a  smaller  number  of  cases  the  trouble  is  with  the 
proteida  of  the  milk ;  there  will  then  be  other  signs  of  indigestion,  such 
as  colic,  the  appearance  of  curds  in  the  stools,  etc.  The  amount  of  food 
should  be  reduced  by  lengthening  the  period  between  the  nursings,  and 
shortening  the  tune  which  the  child  is  allowed  to  remain  at  the  bivast 
at  one  nursing.  Plain  water,  or  l>ettor,  some  alkaline  water,  slioukl  bo 
given  freely  between  the  nursings.  In  children  fed  upon  cow's  milk,  the 
trouble  may  he  with  the  sugar,  the  protoids,  nr  the  fat.  Tfie  physician 
should  try  the  effect,  firijit  of  giving  a  milk  which  is  low  in  proteids  and 
moderately  high  in  fat  (e.  g.,  formula  G  or  II,  page  20D)  afterwards,  one 
in  which  both  fat  and  proteids  are  low  (e.g.,  fornuilu  II  or  III,  page 
194).  These  and  other  changes  are  to  be  made  in  the  manner  described 
in  the  chapter  on  Infant  Feeding.  During  the  latter  part  of  tlie  first  and 
the  entire  second  year,  the  usual  error  is  that  of  overfeeding  with  in 
most  cases  an  excessive  use  of  solid  fond,  especially  farinaceous  articles. 
The  diet  should  then  be  much  reduced,  and  the  amount  of  farinaceous 
food  restricted,  potatoes  and  oatmeal  being  absolutely  prohibited.  The 
diet  which  suits  most  children  best  is  one  composed  of  milk,  beef  juice. 
broth,  fruit,  eggs,  and  a  little  red  meat,  with  the  addition  in  some  cases 
of  rice,  wheat,  or  barley.  In  severe  and  obstinate  cases,  however,  as  com- 
plete a  change  in  diet  as  possible  is  sometimes  the  l)est  prescription.  Any 
form  of  indigestion  which  exists  is  to  be  managed  according  to  the  spe- 
cial indications  in  each  case. 
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The  diet  of  older  children  needs  to  be  watched  no  lee*  doecly  than 
that  of  infants.  The  general  rules  laid  down  eleewhere  for  feeding  after 
the  seooud  year  should  be  observed.  The  great  majority  of  cases  do 
upon  a  diet  which  is  largely  tiuid,  and  composed  principally  of  milk 
some  of  its  substitutes — kurayss  or  matzoon. 

Elimination  l)y  the  kidneys  should  be  stimulated  by  the  very  free  n-« 
of  water,  to  which  it  is  well  to  add — (^jKJcially  in  cartes  with  a  gouty  tend- 
enc}- — the  citrate,*  or  acetate  of  potassium,  from  ten  to  twentr  grains 
daily. 

Attention  to  the  condition  of  the  bowels  is  of  the  greatest  impor- 
tance. To  overcome  the  tendency  to  constipation  is  in  many 
to  cure  the  eczema.  Sugget^tions  under  this  head  will  be  found  in 
the  chapter  on  Chronic  Constipation.  Special  importance  \s  to  be  at- 
tachetl  to  the  occasional  ui^e  of  a  purge  of  calomel,  one  half  tn  one  grain 
being  given  ever>'  third  or  fourth  night.  The  best  effects  from  this 
are  seen  in  over-fed  children.  It  has  a  favourable  effect  upon  the 
kidneys  as  well  as  upon  the  bowels.  The  bowels  must  not  only  be 
opened,  they  must  be  kept  freely  open  by  the  daily  use,  if  necessary,  of 
some  of  the  milder  laxatives,  such  as  phosphate  of  sodium,  rhubarb,  or 
cascara.  Sometimes  nothing  acts  so  well  as  castor  oil,  which  may  be 
given  in  from  half  a  teaspoonful  to  teaspoonful  doses  every  night  for  twai 
or  three  weeks  at  a  time.    It  should  be  administered  in  emulsion. 

Wlien  the  disease  occurs  in  flabby,  anaemic,  or  poorly-nourishetl  chil- 
dren, iron  and  bitter  tonics  are  required,  and  occasionally  alcohol  and 
cod-liver  oil.  In  other  words,  the  child's  general  condition  should  be 
treated  just  as  if  no  eczema  existed.  Arsenic  is  indicated  in  a  chronic  or 
recurring  form  of  eczema  with  dry,  scaly  eruption.  It  is  in  no  sense  a 
specific  remedy,  but  sometimes  of  great  value. 

The  general  management  of  ca&es  is  important.  The  skin  must  be 
carefully  protected  by  an  ointment  whenever  the  child  is  in  the  open  air; 
if  the  weather  is  very  cold,  or  there  are  high  winds,  children  with  active 
eczema  should  not  go  out,  but  take  the  fresh  air  indoors.  Never  should 
an  eczematous  surface  be  washed  with  plain  water,  and  much  less  with 
castile  soap  and  water,  so  frequently  employed  by  the  ignorant.  Where 
washing  is  necessary,  it  may  be  done  with  bran  water,  milk  and  water, 
or  starch  and  water,  to  which  borax  (a  teaspoonful  to  the  quart)  may  be 
added.  The  clothing  should  not  be  so  excessive  as  to  keep  the  child  con-, 
stantly  in  a  perspiration.  Napkins  should  not  be  washed  in  strong  soda 
solutions,  nor,  in  case  of  eczema  of  the  buttocks,  should  they  ever  be 
used  a  second  time  after  being  simply  dried. 


*  While  the  citrate  can  not  be  depended  upon  u  a  diuretic,  nnlen  dispensed  fran 
a  newly  opened  bottle,  it  is  generally  to  be  preferred,  as  being  more  easily  admtxt- 
tstered. 
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In  eczema  of  the  face  it  is  absolutely  necessary  to  prevent  the  child 
from  scratcliiiig  the  parts.  The  use  of  a  mask  ie  not  always  sufficieut, 
nor  the  wearing  of  mittens;  nor  id  the  local  application  of  anti-pruritic 
lotions  or  ointments  invariably  successful.  In  sovero  cases  mechanical 
reBtruirit  is  absolutely  indispensable.  The  most  satisfactory  method  is  to 
surround  the  arms  at  the  elbows  by  pasteboard  splints,  and  liold  them  in 
place  by  bandages.  This  allows  free  use  of  the  hands,  but  makes  it  abso- 
lutely impossible  for  the  child  to  reach  the  face. 

Local  treatment.—Local  treatment  is  always  necessary,  for  not  only 
are  tlio  causes  sometimes  entirely  external,  but  the  condition  may  persist 
after  the  original  internal  cause  has  been  removed.  There  are  several 
indications  to  be  met  by  local  treatment  at  diHerent  stages  in  the  disease: 
(1)  To  remove  crusts  and  other  inflammatory  products;  (2)  to  allay  con- 
gestion and  acute  inflammation  ;  (3)  to  relieve  itching;  (4)  to  protect  the 
delicate  new  skin  which  is  forming ;  (5)  to  prevent  infection ;  (6)  to  stimu- 
late the  skin  in  the  chronic  stages  of  the  disease. 

Preparatory  to  the  use  of  any  application,  the  scales,  crusts,  and  other 
products  of  intlammatiou  must  be  softened  and  removed  in  order  that  the 
diseased  surface  may  be  reached.  In  most  cases  it  is  sufficient  to  soften 
the  cniBts  by  the  use  of  olive  oil  for  twelve  or  twenty-four  hours,  and  then 
remove  them  by  soap  and  warm  water.  If  the  crusts  are  very  hard  and 
thick,  they  can  be  softened  by  a  poultice.  During  the  stage  of  acnte  in- 
flammation only  sedative  applications  should  be  used.  One  of  the  best  of 
these  is  a  lotion  of  xinc  and  calamine : 

0   Pulv.  caUtnina)  prcparatc 5i] 

Zinci  oxidi... 5«B. 

Glycorinn? 5  J 

Liquor  culcia. 5  ij 

Aqua;  rosie .,,..  5  ^'"j- 

A  piece  of  muslin  should  be  dipped  in  this  solution,  and  applied  to 
tho  afTocted  part,  being  kept  in  place  by  a  bandage.  If  there  is  much 
itching,  one  per  cent  of  carbolic  acid  may  be  added. 

Another  plan  of  treatment,  where  there  is  much  secretion,  is  to  keep 
the  surface  covered  with  equal  parts  of  boric  acid  and  starch  or  dolomol 
powder.  An  application  which  is  often  successful  in  allaying  the  in- 
tense burning  and  itching  i»  black  wash.  This  is  applied  several  times  a 
day  in  full  strength  or  diluted  and  allowed  to  dry  on,  after  which  a  pro- 
tective ointment  is  used. 

A  sootliing  npptication  in  general  eczema  is  one  composed  of  equal 
parts  of  Hnie  water  and  sweet-almond  oil;  sometimes  this  may  be  advan- 
tageously followed  by  smearing  the  body  with  a  thick  starch  paste  and 
allowing  it  to  dry  on. 

As  a  simple  protective  ointment,  one  containing  starch,  zinc  oxide^  or 
bismuth,  either  alone  or  in  combination,  may  be  used.    An  excellent  for- 
mula is  Lassars  paste: 
60 
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9   Acidi  salicflici -  • gr.  x 

Zineioxidi 3U 

Amyli SU 

ViLsclino Sj 

Later,  when  the  inflammation  is  less  acute  and  the  itching  aeTenv 
nothing  is  so  generally  useful  as  a  combination  of  tar  and  xinc,  as  in 
the  following: 

9  Ungt.  picifl  liquidiB 5  "J 

Zinoi  oxidi 5  iw. 

Cngt  oqus  Pos» 3  vi 

For  more  chronic  cases,  the  amount  of  tar  may  be  increased.  All 
ointmenta  used  should  be  spread  upon  mnslin,  and  kept  in  close  contact 
with  the  indamed  part  by  means  of  a  bandage  or  mask.  Little  or  noth- 
ing is  accomplisheil  by  simply  rubbing  the  ointment  upon  the  affected 
part.  Where  it  is  difficult  to  keep  a  mask  applied,  or  in  situations 
where  it  is  impossible  to  use  the  ointment,  Pick's  past*  may  be  tried : 

Q  Pulv.  tragacantbiD 1} 

Ol7cerin» ..  Sia». 

AqufD  ro8« Si* 

To  this  may  be  added  zinc  oxide  gr.  xl  and  carbolic  acid  gr.  v,  or  tar  fll  z. 
A  similar  basis  for  ointments,  made  from  gum  tragacauth  has  becQ  rag- 
geHte<]  by  Elliot  and  ia  known  as  bassorin  ])aste.  It  may  bo  combined 
with  tar,  zinc,  salicylio  acid,  or  resorcin. 

The  methods  of  treatment  above  mentioned  are  especially  applicmblo 
to  eczema  of  the  face  and  scalp.  For  pustular  eczema  of  the  scalp  th0, 
best  application  is  the  white-precipitate  ointment,  which  should  be  com-' 
bined  ¥rith  three  or  four  piirts  of  vaseline.  This  is  excellent  also  for  small 
eczematous  patches  upon  the  body,  but  it  is  not  to  be  used  over  a  large 
surface. 

In  intertrigo,  the  treatment  should  have  reference  to  the  pathological 
condition  which  is  present.  Cases  of  simple  erythema  usually  yield 
promptly  to  cleanliness  and  the  free  use  of  ahnorbent  antii^optic  powdens 
such  as  boric  acid  and  starch  in  equal  parts,  or  if  the  skin  is  very  sensi- 
tive, aristol  or  dolomol  with  aristol  may  be  used.  If  there  is  an  actite 
dermatitis,  the  calamine  and  zinc  lotion  may  be  used,  nnd  later  some 
protecting  ointment.  When  infection  has  been  added,  lotions  of  resor- 
cin or  ichthyol,  one  half  or  one  per  cent  strength,  should  first  be  appltt.*d, 
and  the  skin  then  covered  with  one  of  the  powders  mentioned ;  both  arc 
to  be  repeated  as  often  as  the  parts  ore  wet  by  urine  or  soiled  by  fjrctn. 
It  is  important  in  all  cases  that  the  diseased  surfaces  should  be  kept 
separated,  which  is  best  dono  by  starch  or  aristol  and  absorbent  cottozL 
All  napkins  should  be  immediately  removed  when  soiled. 

In  cases  of  chronic  eczema^  where  the  skin  remains  thickened,  red. 
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Bcalyj  and  itching,  stimulating  applications  are  to  be  used,  such  as  the 
tincture  of  grt-cn  soap  or  stronger  prepurations  of  tur  than  those  men- 
tioned.   Thoy  should  be  applied  every  three  or  four  days. 

In  the  peborrhccic  form  of  eczema,  whether  affecting  the  face^  Bcalp^ 

or  body,  nothing  is  so  generally  useful  as  resorcin: 

9  Resorcin gr.  z 

Ungt.  aqa»  roeae |  j 

This  may  also  be  advantageously  combined  with  bassorin  paste. 

FURUNCULOSIS. 

A  furuncle,  or  boil,  is  a  circumscribed  inflammation  of  the  subcuta- 
neous cellular  tissue,  usually  beginning  in  a  hair  follicle,  and  usually 
ending  in  suppuration.  When  severe,  it  may  result  in  necrosis  of  the 
follicle,  which  forms  the  "  core,"  or  the  necrotic  process  may  extend  to 
the  surrounding  tissues  for  a  variable  distance.  The  ordinary  boil  need 
not  be  described,  as  it  presents  nothing  peculiar  in  early  life.  The  con- 
dition, however,  which  is  characteristic  of  young  children  is  the  forma- 
tion of  small  ones  in  great  numbers.  It  is  to  this  more  es|)ecially  that 
the  term  furunculosis  is  applied.  The  principal  location  of  these  small 
abscesses  is,  in  nearly  all  cases,  the  scalp,  face,  and  shoulders,  although 
they  may  be  found  upon  any  part  of  the  body.  They  are  sometimes 
numbered  by  hundreds,  and  appear  in  crops  for  a  period  of  several 
months.  In  size,  they  usually  vary  from  a  pea  to  an  almond,  and  they 
rarely  contain  a  core.  Infanta  are  much  more  often  tlic  subjects  of  this 
disease  than  are  those  who  have  passed  the  second  year.  In  the  great 
majority  of  cases  the  condition  is  not  serious,  yet,  occurring,  as  it  often 
does,  in  infants  who  are  already  suffering  from  extreme  malnutrition 
or  marasmus,  whose  tissues  possess  but  little  resistanct»,  the  process  may 
develop  into  a  gangrenous  dermatitis,  which  may  prove  fatal. 

Furunculosis  is  seen  in  children  who  are  in  other  respects  apparently 
healthy,  even  robust;  but  ttie  majority  are  in  a  more  or  less  debilitated 
condition,  and  often  are  the  subjects  of  digestive  disturbances.  The  dis- 
ease is  quite  frequent  in  syphilitic  infants;  but  these  simple  abscesses 
are  to  be  sharply  distinguished  from  those  which  result  from  the  break- 
ing down  of  gummata  of  the  skin.  Want  of  cleanliness  of  the  skin  is  a 
factor  of  some  importance  in  producing  the  disease.  Furunculosis  may 
be  associated  with  eczema.  The  exciting  cause  in  all  cases,  as  shown  by 
all  recent  investigations,  is  the  entrance  of  the  staphylococcus  pyogenes 
aureus,  sometimes  with  other  organisms,  into  the  follicles  of  the  skin. 

Treatment. — The  internal  treatment  is  to  be  directed  toward  any  dis- 
turbance of  digestion  or  general  nutrition  which  is  present.  General 
tonics  are  indicated  in  most  cases,  particularly  iron,  arsenic,  and  the  com- 
pound syrup  of  the  hypophosphites.    But  little  reliance  can  be  placed 
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upon  iutenml  remedies,  sacli  as  sulphide  of  calcium,  for  the  purpose  of 
arresting  this  disease.  Local  treatmrnt  should  have  for  its  first  object 
thorough  cleauliness  of  the  skin.  This  is  best  secured  by  frequently  bath- 
ing the  parts  uSectcd  with  a  saturated  solution  of  boric  acid.  Single 
furuncles  may  often  be  aborted  by  the  frequent  application  of  spirita  of 
camphor,  or  a  few  apjjlications  of  tincture  of  iodine,  or  by  touching  them 
with  pure  carbolic  acid.  The  last  mentioned,  although  efficient,  can  hardly 
be  intrusted  to  the  hands  of  a  mother  or  nurse.  A  remedy  which  has  been 
used  with  considerable  success  is  a  plaster  of  salicylic  acid.  In  my  ex- 
perience the  best  plan  of  treating  the  multiple  small  furuncles,  is  to  delay 
incision  until  they  have  pointed,  then  to  incise  freely  and  empty  the  follicle 
completely  by  compression.  It  is  then  washed  out  thoroughly  with  a 
solution  of  bichloride  (I  to  2,000),  and  small  pledget  of  absorbent  cotton 
applied  till  the  bleeding  has  ceased.  After  this  the  part  should  be  covered 
with  simple  collodion  or  that  in  which  iodoform  has  been  dissolved.  Where 
the  abscesses  are  of  large  size  and  upon  the  scalp,  it  is  wise  to  make  com- 
pression by  applying  a  snug  bandage  for  a  day.  It  is  very  exceptional  for 
abscesses  so  treated  to  refill.  When  the  suppuration  is  more  diffuse  and 
there  is  necrosis  of  the  cellular  tissue,  ichthyol,  either  in  the  form  of  an 
ointment  or  lotion  (one  to  five  per  cent  strength),  is  one  of  the  boat  appli- 
cations.    Early  and  free  incisions  must  bo  practised  in  all  such  cases. 


GANGRENOUS   DERMATITIS. 

This  ifl  not  a  freqnent  disease,  and  is  seen  almost  exclusively  in  in- 
fancy. It  may  bo  primary  or  it  may  follow  other  diseases,  and  hence  has 
been  described  under  many  different  names^ — viz.,  varicella  ganyrenosOy 
ecthyma  gangrenosa,  petnphigus  gangrenosa^  etc. 

The  lesion  consists  in  small,  discrete  areas  of  inflammation  of  the  skin, 
ending  in  necrosis.  In  the  primary  cases  there  is  usually  first  seen  a  vesi- 
cle, abont  as  large  as  a  pea,  with  a  dusky  areola;  it  increases  in  slxe  and 
becomes  a  pustule.  Crusts  form  which  are  quite  adherent,  and  on  re- 
moving them  a  loss  of  tissue  is  seen.  The  ulcers  usually  have  sharp  but 
not  undermined  edges,  often  presenting  a  *' pnnched-out  **  appearance. 
By  the  coalescence  of  several  small  ones,  ulcers  an  inch  or  more  in  diame- 
ter are  sometimes  formed. 

Tlie  primary  form  of  gangrenous  dermatitis  occurs  in  wretched, 
poorly-nourished  infants,  and  is  most  often  eeen  upon  the  buttocks.  In 
this  location  it  may  be  mistaken  for  syphilis.  The  secondary  form 
is  more  common,  and  usually  follows  varicella,  less  frequently  vaccinia, 
measles,  or  pemphigus.  My  own  experience  with  this  disease  has  been 
confined  to  cases  following  varicella.  In  such,  the  lesion  is  usually  seen 
upon  the  upper  half  of  the  body,  especially  upon  the  nock  and  chest.  Ii 
follows  the  ordinary  lesions  of  varicella  and  continues  usually,  in  spite 
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of  treatment,  from  one  to  four  weeks,  in  most  cases  ending  fatally.  The 
disease  always  occurs  in  infanta  of  poor  vitality,  often  in  those  suffering 
from  marasmus,  and  is  seldom  seen  outside  of  institutions.  It  may  be 
accompanied  by  fever,  and  otlier  severe  constitutional  symptoms. 

For  the  production  of  the  disease,  two  factors  are  nccoAsary:  first,  the 
constitutional  condition  referred  to ;  and,  secondly,  the  entrance  of  pyo- 
genic f^erms,  usually  the  streptococcus  pyogenes. 

Treatment — Every  means  possible  should  bo  employed  to  build  up  the 
genera!  health  of  the  infant  by  tonics,  fresh  air,  careful  feeding,  etc.  Lo- 
cally, strict  cleanliness  and  antiseptic  applications  are  necessary.  The  best 
application  is  a  solution  of  bichloride  (1  to  5,000),  or  an  ointment  of  ich- 
thyol  or  iodoform. 

IMPETIGO    CONTAGIOSA. 

Impetigo  contagiosa  is  a  diseivse  characterized  by  the  formation  of  dis- 
crete vesiculo-pustulos,  occurring  most  frequently  upon  the  hands  and 
face.  Cases  are  usually  seen  in  groups  affecting  several  children  in  one 
family  or  institution.  It  may  be  communicated  from  one  person  to 
another,  and  spread  by  auto-inoculation  from  one  part  of  the  body  to 
another. 

One  rarely  has  an  opportunity  to  see  the  disease  until  vesicles  have 
formed.  These  are  usually  from  one  fourth  to  one  half  an  inch  in  diame- 
ter, and  are  flaocid,  never  distended.  Later,  their  conteuta  become  slightly 
yellowish;  then  they  rupture  and  dry,  forming  thick  yellow  crusts,  which 
have  the  appearance  of  being  "stuck  on,"  the  surrounding  skin  being 
quite  healthy.  After  the  crusts  fall  off,  a  Rmall  red  patch  remains,  which 
slowly  fades.  The  true  skin  is  not  involved,  except  in  poorly-nourished, 
cachectic  subjects,  as  a  reault  of  continued  local  irritation,  like  scratching. 
Under  such  conditions  nlccration  may  occur.  Instead  of  the  small  yesic- 
ulo-pustules  described,  buUie  from  one  to  two  inches  in  diameter  may 
form,  filled  first  with  serum,  afterward  with  sero-pus.  Very  little  inflam- 
mation is  seen  about  these  patches,  and  in  most  cases  the  intervening  skin 
ia  normal. 

The  favourite  seat  of  the  eruption  is  the  face,  especially  about  the  chin, 
next  the  hands,  the  neck,  the  feet  and  legs,  the  forearms,  and  the  scalp; 
it  is  rarely  seen  upon  tlie  abdomen,  and  never  upon  the  back.  There  may 
be  only  half  a  dozen  Tcsiculo-piistuloa,  or  from  thirty  to  forty  may  be 
present.  The  smaller  ones  sometimes  coalesce  and  form  others  of  consid- 
erable size.  Itching  is  never  a  prominent  symptom,  and  in  most  cases  it 
is  absent  altogether. 

The  usual  duration  of  impetigo  contagiosa  is  two  or  three  weeks;  it, 
however,  runs  no  regular  course,  and  by  continued  auto-inoculation  may 
lest  much  longer  than  this. 

The  studies  of  Gilchrist  (Baltimore)  ywint  to  a  streptococcus  of  low 
virulence  as  the  cause  of  this  disease.    European  investigators,  however. 
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have  with  considerable  uniformity  found  the  staphylococcus  pyogenes 
aureus  in  the  vesicles.  Impetigo  contagiosa  may  occur  in  any  child, 
but  is  seen  most  frequently  in  one  who  is  poorly  nourished. 

The  diagnosis  is  not  often  difficult,  and  is  made  by  the  following  fea- 
tures— viz.,  the  occurrence  of  several  cases  together,  the  isolated  vesiculo- 
pustulcs  situated  upon  the  face  and  hands,  the  slight  itching,  and  the 
prompt  cure  by  local  measures  only.  The  bullous  form,  however,  is  fre- 
quently confounded  with  pemphigus;  many  cases  in  which  the  diagnosis 
of  i>omphi>ius  is  made  are  examples  of  impetigo. 

Treatment. — This  is  simple  and  usually  very  effective.  The  crusts 
are  to  l)e  softened  and  removed  by  thoroughly  washing  the  part  with  soap 
and  water  or  a  bichloride  solution,  after  which  the  white  precipitate  oint- 
ment, combined  with  three  parts  of  vaseline,  should  be  applied. 

URTICARIA. 

Urticaria  is  a  frequent  disease  in  early  life,  and  presents  some  features^ 
particularly  in  infants  and  young  children,  which  are  quite  different  from 
those  seen  in  adults.  This  is  due  to  the  fact  that  papules  and  vesicles^ 
and  occasionally  pustules,  are  associated  with  the  wheals.  As  the  wheati 
quickly  subside,  it.  frequently  happens  that  the  other  lesions  mentioned 
are  the  only  ones  present.  This  fact  has  given  rise  to  considerable  con- 
fusion in  names,  and  the  urticaria  of  infancy  has  been  called  lichen 
urticatus^  urtirnria  papuhsa^  strophulus,  etc.  It  is  now  pretty  generally 
agreed  that  the  clinical  picture,  which  is  a  familiar  one,  belongs  to  a  single 
disease,  and  that  this  is  urticaria. 

The  initial  lesion  is  the  wheal,  but  on  account  of  the  extreme  suscepti- 
bility of  the  skin  in  young  children,  the  process  is  more  intense  than  in 
older  patients,  so  that  it  may  result  in  the  formation  of  an  inflammatory 
papule  or  a  vesicle.  In  a  few  hours  the  wheals  may  subside,  and  only  the 
papules  or  vesicles  remain,  and  without  a  good  history  the  disease  may  be 
a  very  obseure  one.  The  papules  and  vesicles  occur  with  greatest  fre- 
quency upon  the  hands  and  feet,  particularly  the  palms  and  soles.  The 
more  severe  form  of  the  disease  in  poorly  nourished  children  is  sometimes 
accompanied  by  a  pustular  eruption,  and  there  may  even  be  deep  ulcera- 
tion (ecthyma).  The  usual  appearance  of  the  eruption  is  a  number  of 
small  inflamed  red  papules  whoso  tops  are  covered  with  scabs,  the  result  of 
scratching.  The  eruption  may  be  limited  to  the  extremities  or  it  may  ht 
general.     It  is  as  a  rule  more  severe  in  regions  accessible  to  soratohing. 

There  is  usually  severe  itching,  which  leads  to  loss  of  sleep,  and  often 
in  this  way  the  disease  affects  the  general  health  of  the  child.  The  urti- 
caria of  older  children  does  not  differ  essentially  from  the  same  disease  in 
adults. 

The  character  of  the  eruption  in  nrticaria  and  even  its  distribution 
strongly  suggest  scabies ;  and  unless  one  has  had  an  opportunity  to  witnen 
the  development  of  the  lesions,  a  differential  diagnosis  may  be  very  difficulty 
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as  almost  every  lesion,  except  the  wheal,  may  be  identical  in  both  diseases. 
Other  cases  may  resemble  varicella. 

Urticaria  in  early  life  is  most  frequently  the  result  of  aome  disturbance 
in  the  digestive  tract  Almost  any  sort  of  derangement  may  produce  it, 
the  exciting  cause  varying  with  the  patient.  Exceptionally,  it  may  result 
from  other  forms  of  irritation^  such  aa  dentition  or  intestinal  worms,  and 
it  has  been  ascribed  to  malarial  poisoning. 

Treatment. — The  milder  forma  of  urticaria  usually  respond  quickly  to 
treatment;  but  when  it  is  severe  aud  has  existed  for  several  weeks,  it  is 
one  of  the  most  troubleBomc  and  intractable  skin  diseases  of  childhood. 
The  treatment  is  to  be  directed  primarily  toward  the  condition  of  the 
digestive  organs.  Children  should  bu  put  upon  a  milk  diet,  and  even 
milk  may  nood  to  be  partiallj^  peptonized.  The  bowels  should  be  kept 
freely  open  by  calomel,  a  nightly  dose  of  castor  oil,  or  a  morning  dose  of 
magne^jia.  If  the  urine  is  excessively  acid  and  scanty,  alkaline  diuretics 
should  be  given.  The  drugs  most  uacfnl  for  the  indigestion  with  which 
urticaria  is  associated  are  salicylate  of  soda  and  nitro-muriatic  acid,  each 
of  which  is  to  be  given  after  meals. 

AH  local  causes  of  irritation,  such  as  rough  flannel  underclothing, 
should  be  removed.  The  sleep  may  bo  so  much  disturbed  as  to  require 
the  use  of  trional  or  bromide  and  chloral.  The  two  remedies  which  are 
of  most  value  for  the  disease  itself  are  antipyrine  and  atropine ;  they  may 
be  used  separately  or  in  combination,  and  should  be  administered  in  mod- 
erately large  doses. 

The  local  irritation  and  itching  may  be  relieved  by  a  lotion  of  menthol 
(gr.  ij,  water  3  j),  by  a  vury  dilute  solution  of  the  subacetate  of  lead  or 
carbolic  acid,  or  by  a  mixturt*  of  vinegar,  or  the  fluid  extract  of  hamamelia, 
and  water.  Where  pustules  are  present,  the  white-precipitate  ointment 
maybe  used,  combined  with  four  parts  of  vaseline;  in  the  papular  and 
vesicular  forms,  an  ointment  of  ichthyol  or  uaphthol,  one  per  cent  strength. 
In  many  cases  the  improvement  in  the  general  health  by  the  use  of  tonics, 
change  of  air,  etc.,  will  accomplish  more  than  any  measures  directed 
especially  to  the  relief  of  the  urticaria. 


SCABIES. 

Scabies  is  a  contagious  disease  duo  to  the  burrowing  into  the  skin  of 
the  female  acarus,  with  secondary  lesions  which  result  from  scratching. 
This  disease  is  not  a  common  one  in  New  York,  even  among  dispensary 
pationts,  while  among  the  better  classes  it  is  extremely  rare. 

The  burrowing  of  the  acarus  is  usually  wliere  the  skin  is  thinnest — 
tIz.,  between  tlie  fingers,  on  the  flexor  surfaces  of  the  wrists,  the  axilla, 
and,  in  males,  the  genibils.  It  is  not  seen  upon  the  face,  except  in  infancy, 
when  it  may  be  infected  by  contact  with  the  breasts  of  the  mother. 
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The  leeion  excited  by  the  acarus  is  usually  a  papule  or  a  vesicle,  some- 
times a  pustule.  In  some  cases  no  evidences  of  inflammation  are  present, 
but  in  infants  and  young  children  they  may  be  marked — pustular  erup- 
tions being  frequent  and  often  extenfiive,  especially  upon  the  hands  and 
feet.  The  characteristic  burrow  is  from  one  fourth  to  one  half  incla  in 
length,  and  appears  as  a  fine  brown  or  black  line,  at  the  end  of  which  the 
acarus  may  be  discovered  as  a  small  white  speck.  The  burrows  are  often 
difficult  to  find  in  infants.  They  are  generally  to  be  seen  along  the  inner 
border  of  the  hand  and  between  the  fingers.  The  intensity  of  the  in- 
flammatory lesions  varies  greatly  in  different  cases ;  in  some  they  are  very 
few,  while  in  others,  particularly  in  delicate,  cachectic,  and  neglected  chil- 
dren, they  are  sometimes  very  severe,  so  that  the  skin  of  the  affected 
part  is  nearly  covered  with  pustules.  These  secondary  lesions  are  due  to 
infection  by  the  stroptoonccus  or  staphylococcus.  A  pustular  eruption 
upon  the  hands  should  always  suggest  scabies.  The  lesions  which  result 
from  scratching  may  be  found  on  any  accessible  portion  of  the  body. 
There  are  usually  at  (irst  linear,  bloody  marks,  but  after  a  time  these 
may  not  be  visible.    In  little  children  urticaria  is  often  associated. 

The  diagnosis  of  scabies  is  usually  quite  easy,  as  several  children  in  a 
family  are  likely  to  be  affected,  particularly  if  they  occupy  the  same  bed. 
The  diagnostic  features  of  the  eruption  are  the  presence  of  papules,  veoi* 
cles,  or  pustules,  especially  upon  the  bands,  wrista,  and  genitals.  A  care- 
ful examinatiou  with  a  leus^will  usually  disclose  some  of  the  character- 
istic burrows,  or  even  the  acjirus.  In  infancy,  acabies  may  be  easily  con- 
founded with  the  vesicular  form  of  urticaria,  unless  the  development  of 
the  lesions  has  been  observed. 

Scabies  may  always  be  cured,  provided  sufficient  precautions  are  taken 
to  prevent  re-iEifectiou.  This  necessitates  boiling  or  baking,  not  only  the 
patient's  clothes,  but  all  the  bedding  as  well. 

Treatment. — This  should  always  be  begun  by  a  hot  bath,  in  order  to 
soften  the  epithelial  scales  about  the  burrows.  The  body  should  be  thor- 
oughly scrubbed  with  soap  and  water,  preferably  with  a  nail-brush,  the 
bath  being  continued  for  at  least  half  an  hour.  It  is  well  to  do  this  at 
night.  After  the  bath,  the  body  is  anointed  with  the  parasiticide,  which 
should  be  thoroughly  rubbed  into  the  skin,  clean  clothing  applied,  and 
the  child  put  into  a  perfectly  clean  bed.  In  the  morning  the  ointment 
may  be  washed  off,  but  none  of  the  clothing  previously  worn  should  be 
put  ou.  This  treatment  is  to  be  repeated  on  two  or  three  successive 
nights,  and  if  thoroughly  done  it  will  effect  a  cure.  The  ordinary  sulphur 
ointment  is  too  irritating  for  use  in  little  children,  and  one  of  the  fol- 
lowing may  be  substituted  :  naphthol,  15  parts ;  creta  prepamta,  10  parts; 
vaseline,  100  parts  (Kaposi);  or,  precipitated  sulphur,!  part;  balmn  of 
Peru,  1  part;  vaseline,  8  parts;  or  the  simple  balsam  of  Peru  may  bo  ap- 
plied without  dilution.    After  the  use  of  the  parasiticide  there  Lb  generally 
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reqnired  for,  a  few  dajB^  Bome  soothing  application  like  those  mentioned 
in  the  chapter  upon  Eczema. 

TINEA  TONSURANS-BING-WORM  OP  THE  SCALP. 

Ringworm  of  the  scalp  is  a  very  frequent  disease  in  institutions  for 
children,  often  occurring  as  an  epidemic.  According  to  Crocker,  the 
primary  lesion  consists  in  a  red  papule  surrounding  a  hair,  which  soon 
increases  to  a  small  circular  patch;  this  spreads  at  its  outer  margin, 
gradually  increasing  in  size  until  it  is  from  one  to  two  inches  in  diameter, 
but  rarely  larger  than  this.  Sometimes  several  of  the  patches  coalesce. 
These  affected  areas  always  have  rounded  borders,  and  are  sharply  out- 
lined. Here  t!io  hairs  are  very  brittle,  and  often  broken  off  close  to  the 
scalp,  so  that  it  may  appear  to  be  bald.  Where  they  have  not  fallen  off, 
the  hairs  Ijave  lost  their  lustre.  The  stumps  of  the  broken  hairs  point  in 
alt  directions. 

The  fungus  which  produces  the  disease  is  the  trichophyton  tonsurans. 
It  penetrates  the  shaft  of  the  hair,  both  the  spores  and  the  mycelinm 
being  seen  under  the  microscope.  The  spores  are  present  in  great  num- 
bers in  the  hair,  but  the  mycelium  is  most  abundant  in  the  scales.  The 
amount  of  tuflamuiatiou  found  iu  the  diseased  areas  varies  much  in  the 
different  cases.  There  may  be  only  a  scalincss  of  the  scalp,  or  a  foi*mation 
of  pustules  in  the  hair  follicles,  the  hairs  loosening  and  falling  out  in  con- 
sequence. In  young  infants  where  the  hair  is  scanty  and  thin,  the  dis- 
ease resembles  tinea  circinata — i.  e.,  it  is  superficial,  and  the  hair  follicles 
are  often  not  involved.  Children  of  all  ages  are  liable  to  tinea  ton- 
Burann.  It  flouriahca  particularly  in  those  who  are  dirty  and  poorly 
cared  for. 

The  diagnostic  feature  of  the  disease  is  the  presence  of  scaly  patches, 
with  loss  of  hair.  The  piatchcH  are  usually  circular,  aud  by  examination 
with  a  lens  the  stumps  of  broken  hairs  are  seen  all  over  the  diseased 
area.  By  a  microscopical  examination  the  fungus  is  discovered.  In 
typical  cases  the  diagnosis  is  easy  if  the  process  is  at  all  advanced,  but 
there  are  many  atypical  forms  and  many  mild  cases  where  the  recogni- 
tion of  the  disease  is  difficult.  The  symptoms  are  often  masked  by  the 
iuflamnuLtory  conditions  present.  The  disease  may  bo  confounded  with 
seborrhtra ;  but  in  the  latter  the  lesion  is  diffuse,  never  sharply  defined; 
there  is  general  thinning  of  hair  over  the  scalp,  and  never  the  stumpy, 
broken  hairs.  Psoriasis  has  points  of  resemblance,  but  it  is  usually  found 
on  other  parts  of  the  body,  especially  thq  knees  and  elbows,  and  upon  the 
scalp  the  patches  are  more  numerous  and  smaller.  In  eczema  the  loss  of 
hair  in  circum8cril>ed  patches  is  never  seen,  nor  are  the  broken  stumps. 

Tinea  tonsurans  is  always  curable,  provided  the  patient  can  be  kept 
under  close  surveillance,  and  treatment  thoroughly  carried  out  There  is 
no  tendency  to  spontaneous  recovery.     In  a  recent  case,  treatment  must 
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asually  be  continuoi  for  one  or  two  months,  and  in  chronic  cases^  from 
six  months  to  one  year,  with  the  closest  watchfulness. 

Treatment. — The  great  difficulty  in  treatment  is  to  get  the  parasiticide 
deeply  enough  into  the  scalp  to  roach  the  fungus,  since  this  is  often  at  the 
very  bottom  of  the  hair  follicles.  As  a  first  step,  the  hair  should  be  cat 
short  all  over  the  patch  and  for  at  least  an  inch  beyond  it;  this  is  neces- 
sary in  order  to  get  at  the  diseased  part  and  to  detect  new  foci  of  infection 
early — if  possible  before  the  fungus  has  extended  deeply  into  the  follicles., 
The  parasiticide  should  be  applied  not  only  upon  but  around  the  patch, 
and  the  entire  Hcalp  should  be  washed  thoroughly  two  or  three  timea 
week.  To  prevent  the  disease  spreading,  all  the  scales  are  to  be  kept  soft- 
ened by  the  use  of  carbolic  soap.  The  hair  should  not  be  brushed,  as  tbia 
tends  to  scatter  tlic  spores  and  spread  the  disease.  All  patients  while 
under  treatment,  should  wear  a  cap  of  muslin  or  oi!ed-silk,  or  one  lined 
with  paper,  in  order  to  prevent  infecting  others.  In  institutions,  affected 
children  should  invariably  be  isolated. 

To  destroy  the  fungus  ahnost  every  germicide  on  the  list  baa  been 
advocated  at  one  time  or  another,  which  proves  that  the  disease  is  a  very 
obstinate  one,  and  that  no  one  application  is  invariably  successful.  Those 
which  have  the  sanction  of  the  widest  use  are  the  tincture  of  iodine^  the 
bichloride,  white  precipitate,  and  oleate  of  mercury,  kerosene,  creoeote, 
and  croton  oil.  As  a  vehicle  for  ointments,  lanoliue  is  greatly  to  be  pre- 
ferred to  vaseline  or  lard;  according  to  Crocker,  the  addition  of  thn^ 
parte  of  lanoliue  to  one  part  of  olive  oil  is  much  better  than  lanoline 
alone.  Most  of  the  gennicidos  mentioned  are  used  iu  the  strength  of  ooe 
to  five  per  cent,  according  to  the  age  of  the  child  and  the  irritability  of 
the  scalp.  In  an  epidemic  of  ring-worm  in  the  Now  York  Infant  Asylum 
the  following  combination  of  bichloride  and  kerosene  proved  extremely 
satisfactory :  ten  grains  of  tlie  biehluride  were  dissolved  in  alcohol,  and 
to  this  were  added  two  and  a  half  ounces  eac^h  of  olive  oil  and  kerosene. 
This  was  applied  every  day,  being  thoroughly  rubbed  into  the  diseased 
patches,  and  the  whole  scalp  saturated  with  it.  Considerable  irritation 
usually  resultetl,  and  every  few  days  the  parasiticide  was  omitted  and  some 
simple  emollient  applied  until  the  irritation  had  in  a  measure  subsided. 
In  some  of  the  cases,  the  tincture  of  iodine  was  alternated  with  the  bichlo- 
ride and  kerosene.  Twenty-six  cases  were  treated  after  this  plan  and  all 
cured,  the  average  duration  of  treatment  being  eight  and  a  half  woeks.* 

Epilation  is  necessary  in  many  cases  as  an  accessory  to  the  applicatioa 
of  germicides,  particularly  in  older  children. 


*  A  fall  report  of  theM  o*sefl  was  mode  by  C.  Q.  Kerley,  U.  D^  in  the  New  Tork 
Mnlical  Journal,  October  10. 1891. 
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CHAPTEB  VI, 
ACUTE  OTITIS. 

Otitis  is  a  frequent  affection  during-  infancy  and  early  childhood,  at- 
tacks usually  ot'furring  in  fho  cold  season.  Of  all  the  inllaniiuatory  con- 
ditions which  may  be  met  with  in  early  life,  there  is  perhaps  none  which 
more  frequently  gives  rise  to  obscure  febrile  symptoms  than  this. 

Etiology. — Acute  otitis  is,  as  a  rule,  a  secondary  disease,  and  is  gen- 
erally preceded  by  some  infectious  process  in  the  rhino-phrarynx,  The 
usual  avenue  of  infection  is  through  the  Eustachian  tube.  Downie 
(Glasgow)  gives  the  following  statistics  of  501  cases  of  tympanic  involve- 
ment: 

Originated  during  measles 181  cases,  or  26*1  per  cent. 

"  "       sc-arlct  fcvpr 63     "      "   12'6    "      " 

"  "       whooping- oough 15     "      "     S-O    "      •* 

«•  "       mum|)« 8      "      "     0«    "      '* 

••  "       simple  caUrrh 147     "       "   2fi-4    "      " 

••  "      dentition 101     **      *•  200   "      ** 

Syphilitic 8     "      "     1-6   "      " 

Doubtful 88     "      "     6*7   '*      •' 

501  100-0 

The  moBt  severe  forms  of  otitis  usually  follow  scarlet  fever,  epidemic 
influenza,  measles,  diphtheria,  or  pneumonia.  The  entrance  of  fluids 
through  the  Eustachijin  tiiln'  from  the  nasal  douche  or  nasal  syringing 
may  cause  acute  otitis.  It  sometimes  results  as  an  extension  of  inflam- 
mation from  meningitis,  especially  the  cerebro-spinal  form. 

The  micro-organisms  eoneeraed  in  the  production  of  acute  otitia 
vary  with  the  condition  ijf  which  it  is  a  complication.  With  scarlet  fever» 
measles,  influenza,  or  simple  catarrh,  the  streptococcus,  the  pneumo- 
coccus,  or  the  staphylococcus  may  be  found  either  separately  or  together, 
inflnniinations  associated  with  the  organism  last  mentioned  being  usu- 
ally of  a  milder  character  than  with  the  other  two.  In  cases  complicat- 
ing diphtheria,  the  Klebs-Loefner  bacillus  may  be  found  with  any  of  the 
forms  mentioned,  or  may  occur  alone.  In  chronic  cases  any  of  the 
pyogenic  organisms  may  be  present,  and  not  very  infrequently  the  tuber- 
cle bacillus. 

Lesions. — The  ordinary  course  of  events  in  the  pathological  process  is, 
first,  acute  hypenemia  and  swelling  of  the  nnictHis  membrane  of  the 
rhino-pharynx,  which  extends  into  the  Eustachian  tube,  causing  ob- 
struction more  or  less  complete.  The  inilammatory  process  may  be  lim- 
ited to  the  tube,  or  it  may  extend  to  tlie  umcoua  membrane  lining  the 
middle  ear. 

There  are  two  varieties  of  acute  inflammation  of  the  middle  ear:  (1) 
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Tbe  catarrhal  form,  which  usually  accompanies  simple  catarrh  of  the 
rhino-pharynx  or  complicates  measles.  This  is  an  inflammation  of  the 
mucous  membrane  merely,  and  its  products  are  serum  and  mucus  or 
muco-pus.  It  is  not  usually  accoiupuuied  by  great  pain  or  followed  by 
serious  consequences.  It  is  generally  confined  to  the  lower  part  of  the 
tympanic  cavity,  and  is  the  form  more  frequently  seen  in  infants.  (2) 
The  phlegniouous  forui,  which  affects  older  children  principallj,    Thia 
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Fio.  180,— Tenipenture  ohart  of  ooute  otitis  foUoving  Influenea,  In  a  ohild  three  yoan  old. 

is  a  much  more  serious  inflammation,  and  is  often  excited  by  the  in- 
fectious catarrh  of  scarlet  fever,  diphtheria,  or  epidemic  influenza.  In 
this  variety  micro-organisms  find  their  way  into  the  middle  ear  in  great 
numbers,  and  set  up  an  inflammation  of  a  more  or  less  virulent  ty{H», 
which  niay  involve  not  only  the  raucous  membrane  lining  the  tympanum, 
but  also  the  cellular  tissue  in  the  upper  part  of  the  tympanic  cavity. 

The  catarrhal  form  of  inflammation  frequently  subsides  in  a  few  days 
with  proper  treatment,  the  only  result  being  a  slight  deafness,  which 
is  temporary.  The  phlegmonous  form  causes  a  stoppage  of  the  Eusta- 
chian tube,  rupture  or  slouphing  of  the  tympanic  membrane  and  dis- 
charge of  tlie  products  of  inflammation,  or  rarely  pus  finds  an  outlet  by 
burrowing  between  the  cartilages.  The  inflammatory  process  may  ox- 
tend  to  the  bones,  causing  necrosis  of  the  ossicles  or  the  bony  walls  of 
the  tympanum.  The  remote  results  ore  periostitis  and  necrosis  of  the 
petrous  bone,  pachymeningitis,  infectious  thrombosis  of  the  lateral 
sinus,  general  purulent  meningitis,  and  cerebral  abscess.  These  will  be 
considered  under  Complications. 

Symptoms. — These  are  usually  few  in  numtier,  but  present  groat  varia« 
bility  as  regards  their  combination  and  intensity.  The  two  most  con- 
stant symptoms  are  pain  and  fever.  In  a  typical  case  in  an  infant,  there 
is  generally  at  the  beginning  some  discharge  from  the  nose^  slight  con< 
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gestion  of  the  plmrynx  and  tonsils,  and  a  temperature  of  100*  to  102**  F, 
There  is  nothing  charauttTistic  about  this  catarrh.  After  two  or  three* 
(lays  the  objective  syiii]>t()ms  subside,  but  the  infant  continues  to  be  rest- 
less, worries  much  of  the  lime,  wakes  frequently  at  ni^ht  with  a  start, 
nurses  poorly,  and  if  the  Lhertnoineter  is  used,  it  is  found  that  the  tem- 
perature remains  elevated,  usually  from  100°  to  103"  F.  (Fig.  18(5).  Tlie 
infant  seems  decidedly  ill,  and  yet  no  very  definite  symptoms  are  pres- 
ent. Sometimes  there  is  marked  tenderness  about  the  ear,  and  the  child 
refuses  to  lie  upon  the  affected  side,  or  shows  signs  of  pain  when  the  ear 
is  Iduchpd.  After  a  week  or  t**n  days  a  discharge  is  found  in  the  auditory 
canal,  and  usually  there  follows  a  rapid  subsidence  of  the  constitutional 
symptoms.  In  some  cases  there  is  seen  only  a  high  temperature,  ranging 
from  101°  to  104°  F.,  which  persists  for  several  days  without  outward 
evidences  of  pain  or  other  signs  of  inflammation,  the  discharge  being  the 
first  symptom  which  leads  the  physician  to  suspect  disease  of  the  ear. 
In  other  rases  there  is  mnrkod  dulnoss,  apathy,  anorexia,  and  sometimes 
nausea  and  vomiting,  but  for  several 
days  no  evidence  of  pain;  the  tempera- 
ture may  be  but  little  elevated.  Thus, 
in  most  of  the  attacks  seen  in  infancy, 
pain  is  not  very  markod.  and  it  is  this 
which  so  often  leads  to  the  great  ob- 
scurity of  the  symptoms. 

In  older  children  the  symptoms  are 
more  characteristic.  Pain  is  usually 
sharp  and  severe*  and  is  complained  of 
early  in  the  attack.  The  temperature  is 
nearly  aUvuys  elevated  two  or  three  de- 
grees, and  occasionally  it  is  103°  or  104* 
F.  (Fig.  1H7),  with  severe  headache,  ex- 
treme restlessness,  and  even  delirium 
or  convulsions,  so  that  meningitis  may 
be  suspected. 

The  inflammation  does  not  neces- 
sarily go  on  to  suppuration  and  rupture. 
There  are  even  more  frequently  seen, 
accompanying  ordinary  head-colds  or 
mild  attacks  of  influenza,  cases  in 
which    the    pain    is   quite    severe    for 

twenty-four  or  thirty-six  hours,  and  accompanied  even  by  a  moderate 
elevation  of  temperature,  and  yet  which  rapidly  subside  without  further 
symptoms.  In  these  cases  the  pain  is  too  constant  and  too  prolonged  to 
be  an  attack  of  neuralgia.  They  are  simply  cases  of  a  mild  form  of  in- 
flammation. 
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And  iniriiudiali'  rvVitf  of  p»in.  Kara 
ayringf^l  with  bichloride  volutioo; 
DO  aupj)uriition  oucuircd ;  patient  well 
on  fifth  day. 
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In  infants  suffering  from  severe  raalnutrilion  or  marasmus,  otitis 
often  comes  on  without  any  objective  symptoms,  the  first  thing  noticed 
l)eing  the  discharge. 

Of  all  the  symptomB,  fever  1;^  the  most  conKlant,  and  ia  present  in 
all  except  the  cases  just  mentioned.  The  usual  range  of  temperature 
is  from  lOU^  to  10:^°  F.;  exceptionally  it  may  Ik;  from  103°  to  105°  F. 
The  course  of  the  temperature  is  irregular.  After  spontaneous  rupture  or 
incision  of  the  drum  membrane  the  temperature  usually  falls,  but  often 
not  imiiipdiatrly.  Pain  is  more  marked  in  older  children  than  in  infants: 
first,  because  in  the  latter  the  drum  membrane  is  not  so  firm,  yield* 
more  readily,  and  ruptures  earlier;  and,  secondly,  because  the  inHam- 
iiuitioii  is  u:*mil]y  of  the  catarrfml  and  not  the  phlegmonous  tA-pe.  Ten- 
derness is  sometimes  elicited  by  pressure  just  in  front  of  the  extemAl 
auditory  meatus;  there  may  be  increased  sensitivenesfi  of  all  parte  of 
the  car  and  even  of  the  whole  side  of  the  head.  Children  often  complain 
of  noises  in  the  ear.  One  little  girl  with  obscure  symptoms  and  high 
temperature,  first  called  attention  to  her  ear  by  the  remark,  that  she 
*'  hoard  pussy  in  the  room."  Cerebral  symptoms  are  infrequent,  and 
occur  chiefly  in  cases  not  receiving  proper  early  treatment;  they  may 
indicate  meningeal  congestion,  or  less  frequently  localised  meningitis  or 
thrombosis. 

Tn  secondary  otitis,  especially  when  complicating  severe  scarlet  fever, 
diphtheria,  measles,  or  typhoid  fever,  all  subjective  symptoms  are  fre- 
fjueutly  wanting;  unless  the  ears  are  examined  the  disease  may  be  over- 
looked until  rupture  has  taken  place. 

The  ItK'al  appearances  in  the  early  stage — provided  a  view  of  the 
tympanic  membrane  can  be  oHtained — are  marked  redness  and  conges- 
tion; later  there  is  distinct  bulging.  If  perforation  has  taken  place,  its 
site  may  nr  may  not  be  visible,  but  its  existence  may  be  a.ssumed  if  hub- 
bies of  air  are  seen  deep  in  the  canal,  and  if  much  mucus  or  pus  is  present, 
as  inflammation  of  the  external  canal  seldom  causes  much  dischar;ge. 
The  pus  sometimes  burrows  between  the  cartilages  and  opens  externally 
behind  or  at  the  side  of  the  car.  In  tlie  catarrhal  form,  the  discharge  is 
at  first  sero-mucus  and  quite  profuse,  later  it  is  purulent.  In  the  phleg- 
monous form  it  is  always  purulent,  and  liable  to  a  sudden  arrest  with  an 
increase  in  the  constitutional  symptoms. 

Diagnosis. — Otitis  in  infancy  is  frequently  obscure,  because  the  pa- 
tient is  too  young  to  direct  attention  to  the  seat  of  pain,  or  because  the 
pain  is  slight  or  ahseut.  The  temperature  is  almost  invariably  elevated, 
and  the  usual  problem  presented  is  to  discover  a  cause  for  this  fever.  In 
the  absence  of  definite  otoscopic  signs,  one  must  rely  upon  the  presence 
of  faucial  congestion,  a  histor)'  of  a  previous  acute  catarrh,  restlessness 
and  the  absence  of  signs  in  the  throat,  lungs,  or  digestive  tract,  which 
might  explain  the  fever.    Local  tendemesB,  deafness,  or  noises  in  the 
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cars  are  of  mnpTi  si^Ifiranre  when  present.  Otitis  is  so  common  a  cause 
of  higli  tenifierulure  in  infants  iluriug  the  cold  seasion,  that  oue  should 
always  Lave  it  in  mind. 

Complications  and  Sequelae. — I?t*mnte  oonset|npncos  are  most  likely 
to  1k'  stH^'ii  \n  vix^iiTi  fallowing  siaik-l  fever,  pmbahly  because  of  their 
severity,  partieularly  wheu  early  treutment  has  been  neglected. 

Mtisfoit!itU\ — This  is  the  most  frequent  oompliention  of  acute  otitis. 
In  infancy  tlie  tnasloiil  process  is  small  and  tontains  hut  a  single  cavity, 
the  rnantoid  antrum,  whicli  communicates  directly  with  the  vault  of  the 
tympanuifi.  It  is  prolial)le  that  in  every  severe  case  of  acute  ^suppurative 
otitis  there  is  some  pus  in  the  antrum.  This  is  usually  discharged  into 
the  middle  ear  after  the  tympanic  membrane  is  incisetl  or  ruptures  spon- 
taneously. The  principal  cause  of  mastoid  involvement  is  want  of  proper 
early  treatment  in  acute  otitis,  particularly  the  practice  of  allowing  these 
casti**  to  take  their  nalurnl  course  instead  of  securing  early  drainage  by 
incision  of  the  drum  membrane. 

The  important  symptoms  of  acute  mastoiditis  are  fever,  mastoid 
tenderness,  and  swelling.  If  mastoiditis  develops  rapidly  after  acute 
otitis  the  temperature  may  be  high 
—103**  to  106°  F.;  if  it  develops 
gradually  and  appears  late  the  tem- 
perature may  be  scarcely  above  100°. 
.'Vbrupt  cessation  of  an  ear  dis- 
clmrgc  should  always  arouse  sus- 
[lirinn.  It  is  always  ditficult  to 
determine  the  presence  of  a  slight 
amount  of  mastoid  tenderness,  but 
[)crsist*!nt  tenderness  of  one  side 
only  is  significant.  It  is  often  most 
marked  close  behind  the  auricle 
just  over  the  antrum.  Tlie  early 
swelling  is  due  to  ccdetna;  later  there 
may  he  an  accumulation  of  pus. 
Post-auricular  abscess  causes  a  very 
cluinu'teristic  swelling,  the  ear 
standing  out  frmu  the  head  (sec 
Fig.  IHH).  It  is  usually  due  to 
sp<mtaiR'ous  rupture  through  the 
outer  bony  wall  just  over  the  antrum ;  it  may  occur  where  there  has  been 
no  discharge  from  the  ear.  It  is  a  freijuent  result  of  severe  cases  of  acute 
mastoiditis  not  operatcil  upon,  especially  in  young  children. 

The  characteristic  otoscopic  appearances  of  acute  mastoiditis,  accord- 
ing tn  Bacon,  are,  bulging  of  Shrapnell's  membrane,  and  drooping  of  the 
upper  posterior  wall  of  the  external  meatus. 


Flo.  lSS.--J*oitt^auncularatiso«MrollowiD^ 
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Meningitis, — This  may  \ye  a  cause  of  death  in  young  children.  There 
niay  he  a  localised  pach>nTieningitip  with  the  formation  of  pus — an  epi- 
dural abscesii — or  lei's  frequently  general  purulent  meningitis.  It  may 
be  ^"coudury  to  oilier  legions,  such  as  thronihoi^iB  of  the  lateral  «tiuuj3, 
or  the  rupture  of  a  cerebral  ab«ce;js,  but  is  usually  due  to  infection 
through  the  roof  of  the  tyinpanuni,  or  along  the  internal  auditory 
meatus.  Meningitis  may  occur  cither  with  acute  or  chronic  cases.  Its 
symptoms  are  those  of  a  severe  acute  secondary  meningitis;  it«  duration 
is  short;  its  termination,  ahnost  invariably  in  death. 

I'rrebrnl  Abscess. — This  is  due  to  a  direct  extension  of  the  infec- 
tion from  the  bone,  veins,  or  dura  mater.  In  about  two  thirds  of  the 
ca^es  the  abscess  is  in  the  temporo-spbenoidal  lolie.  Tlie  n^xt  inosl 
frequent  seat  is  the  latcrat  lobe  ol*  the  cerebellum.  Kurner  states  that 
disease  of  the  mastoid  and  middle  e^r  leads  to  cerebral  absoeaft,  and  di»- 
ease  of, the  labyrinth  lo  cerebellar  abscess.  Abscesses  may  l)e  compli- 
cated by  thrombot^is  (»r  by  rneningilis.  They  are  often  latent  until  just 
before  death,  which  more  frequently  occurs  from  the  development  of  puru- 
lent meningitis  than  from  any  other  cause.  Tliey  are  rare  except  in 
otitis  of  long  standing. 

Thrombosvt  of  the  lateral  ttitni^s  may  be  simple  or  septic.  In  the 
former  there  is  occlusion  of  the  vt-ssel  by  a  fibrinous  clot;  in  the  latter 
tliere  arc  in  addition  micro-organisms. 

Simple  thronilio8is  causes  no  important  symptoms.  Septic  thrombosis 
is  relatively  infrequent  and  causes  very  marked  and  se\*ere  symptoms.  It 
follows  operation  upon  the  mastoid,  and  occurs  as  a  complication  of  mas- 
toiditis q\iite  a|tart  from  operation.  The  tenjperaturc  is  usually  of  a  high 
and  widely  llucluating  tyix*,  and  there  nmy  also  be  chills.  In  .some  casea 
the  constitutional  symptoms,  except  fever,  may  not  at  first  be  severe 
but  may  suddenly  I>econie  very  grave.  Marked  cerebral  sjTnptoms  often 
develop  rapidly,  and  death  may  follow  in  from  twelve  to  twenty- four 
hours.  At  autopsy  there  may  be  found  a  soft  broken-down  clot  in  the 
sinus,  which  may  extend  into  the  jugular.  It  may  he  foUowt'd  Itv  sec- 
ondary lesions  of  a  general  pyivmia,  or  by  localised  or  general  meningitis. 

The  labyrinth  is  not  fre<]uen(ly  involved,  although  cases  are  recorded 
by  Pye,  Phillips,  and  others,  in  which  the  necrosis  and  discharge  of  the 
entire  labyrinth  has  occurred  after  scarlet  fever.  In  most  of  these  CAflOS 
the  deafness  was  complete,  and  in  several  vertigo  was  present 

Facial  parahj.tis  rarely  occurs  in  the  acute  cases,  but  accompanies  a 
considerable  proportion  of  tlie  chronic  ones.  It  is  due  to  an  extension 
of  the  inflamrimtory  process  from  the  bone  to  the  seventh  nerve,  where 
it  ])asses  through  the  canal.  The  symptoms  are  those  of  ordinary  peri- 
pheral facial  palsy. 

Treatment. — Something  may  Ik?  done  in  tlic  way  of  prophylaxis.  It 
is  of  the  first  importance  to  secure  a  normal  condition  of  the  mucoM 
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mf^mhrann  of  tho  naso-pharynx  by  the  rGmoval  of  enlarged  tonsilsj  ade- 
noids, otc.  The  occasional  attacks  of  earache  accompanying  these  condi- 
tions are  ])reUy  sure  to  Ue  followetl  by  more  serious  trouble  unless  they 
art*  relieved.  Wliether  during  attacks  of  measles  or  scarlet  fever,  raueh 
can  lie  done  fo  prevent  otitis,  is  still  a  mooted  question.  Personally  I 
bvlieve  the  risks  of  infection  of  the  middle  ear  when  judicious  nasal 
syringing  is  employed  are  less  than  when  nothing  is  done  to  cleanse  the 
uaso-pharynx. 

Tlie  medical  treatment  of  acute  otitis  aims  at  the  relief  of  pain  and 
arrest  of  the  intlammation.  If  tiie  case  is  seen  in  the  early  stage,  the 
inflammation  may  sometimes  be  cut  short  by  local  blood-letting,  the  use 
of  heat,  and  free  catharsis.  Bloml-letting  is  not  to  be  advised  in  the  case 
of  infants,  liut  may  be  used  in  older  children.  Either  leeches  or  wet  cups 
may  be  employed.  They  should  be  applied  just  in  front  of  and  close  to 
the  tragus.  Dry  heat  is  to  be  preferrttd  to  moist  he-at,  htith  as  a  means 
of  arresting  inflaniiiiatioii  and  of  relieving  paiiu.  It  may  Ik-  applied  by 
means  of  a  bag  of  hot  water,  salt,  or  bran,  or  by  a  hot  brick  or  soap- 
stone.  These  may  be  placed  beneath  a  thin  pillow,  upon  which  the 
child's  head  rests.  If  the  child  will  not  lie  upon  his  hot  pillow,  a  small 
bag  of  salt  or  hot  water  may  lie  bound  over  the  ear,  which  has  been  first 
covered  by  cotton.  Neither  oil  nor  laudanum  should  be  dropped  into  the 
ear  as  is  so  often  done  in  domestic  practice ;  but  there  is  no  objection  to  a 
few  drops  of  a  four-per-cent  solution  of  cocaine,  or  a  tive-per-cent  solu- 
tion of  carbolic  acid,  either  of  which  may  relieve  intense  pain.  Frequent 
irrigation  with  a  warm  boric-acid  solution  is  often  useful.  If  the  child 
is  not  soon  comfortable,  an  opiate  should  be  given  which  may  not  only 
relieve  pain,  but  may  have  a  favourable  influence  upon  tlie  inflammation. 

A  continuance  of  pain  in  spite  of  these  measures^  with  an  increasing 
temperature,  calls  for  operative  interference.  If  in  addition  there  is 
nmstoid  tenderness  immediate  paracentesis  of  the  drum  membrane  '\& 
imperative.  An  early  incision  is  usually  followed  by  a  discharge  of  blood 
only;  but  tension  is  relieved,  pain  disappears,  and  the  inflammation  often 
quickly  subsides  without  the  formation  of  pus.  (See  Fig.  187.)  Much 
BuiTcring  is  thereby  avoided;  the  wound  rapidly  heals,  and  much  less 
damage  is  done  than  by  allowing  the  disea.^  to  go  on  to  a  spontaneous 
rupture.  Later  oiK'ration  may  be  required  either  for  tLe  relief  of  pain 
or  for  the  evacuation  of  pus  to  prevent,  if  possible,  the  disease  from 
spreading  to  the  bony  parts.  The  advantages  of  early  paracentesis  in 
acute  otitis  can  hardly  be  overstated.  Properly  performed,  it  is  free  from 
risk,  causes  little  or  no  shock,  and  should  be  advised  in  many  cases  even 
in  which  the  indications  are  not  so  clear  as  those  above  described.  I 
favor  incising  the  drum  membrane-  in  cases  of  doubt  rather  than  waiting 
for  more  definite  indications  with  the  attendant  risks  of  delay. 

In  the  secondary  otitis  of  scarlet  ferer,  measles,  and  diphtheria,  the 
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indications  for  paracentesis  are  usually  to  be  derived  from  the  appear- 
ance of  the  drum  mernbrune  aloue,  other  symptoms  being  abneut  or 
masked  by  the  primary  disease. 

After  incision  or  spontaneous  rupture  of  the  drum  membrane  tJie 
ear  should  be  syringed  every  two  or  three  hours  with  a  warm  solution  of 
bichloride  (1  to  5,000).  or  a  saturated  solution  of  boric  acid,  or  simply 
with  boiled  water.  A  bulb  ear-syringe  of  soft  rubber  is  the  most  sati^ 
factory  instrument  for  general  use,  A  further  rise  in  the  temperature 
usually  means  that  drainage  is  imperfect;  if  it  is  accompanied  by  pain, 
a  second  incision  may  be  necessary.  If  the  temperature  remains  high, 
one  should  be  on  the  lookout  for  mastoid  disease  or  other  complications. 

In  most  cases  the  discharge  ceases  in  from  one  to  three  weeks;  sliouJd 
it  continue  longer,  some  measures  for  checking  it  may  be  used.  Dench 
advises  as  better  than  other  applications,  the  use  of  a  few  drops  of  a  1-to- 
3,000  solution  of  bichloride  in  65  per  cent  alcohol,  after  syringing.  It 
should  be  applied  with  a  medicine  dropper.  Where  the  discharge  has 
become  fetid,  syringing  once  a  day  with  a  solution  of  pertixidc  of  hydro- 
gen (1  to  2)  is  often  useful.  A  persistent  discharge  often  depend?  upon 
the  fact  that  the  child's  general  condition  is  poor,  and  improvement  in 
this  is  more  important  than  any  variation  in  local  treatment. 

Mojsioiditijf. — When  symptoms  pointing  to  acute  mastoiditis  are  pres- 
ent, early  free  incision  of  the  drum  membrane  is  indicated,  even  though 
there  may  be  no  bulging,  and  a  maj^toiil  ice-bag  slionid  be  applied  con- 
tinuously for  thirty-six  or  forty-eight  hours.  In  addition,  in  older  chil- 
dren, the  artificial  leecli  miiy  Im;  placed  over  the  antrum  or  mastoid  tip. 
With  these  measures  the  intlammation  often  subsides.  Regarding  opera- 
tion upon  the  mastoid,  my  own  belief  is  that  it  is  now  performed  too 
freH]uen(Iy  and  with  insutticient  indications,  especially  in  infancy  and 
early  childhood.  The  operation  is  a  serious  one,  and  at  this  age  its 
immediate  risks  are  considerable.  1  have  personally  known  of  a  number 
of  deaths  directly  connected  wilh  it,  and  of  others  occurring  at  a  later 
period,  where  the  child  was  worn  out  by  the  long  after-treatment,  dying 
perhaps  from  some  intercurrent  disease  or  from  exhaustion.  On  the  other 
hand,  the  dangers  to  which  patients  are  exposoil  who  arc  not  opemtrsl 
upon  have,  I  think,  been  greatly  exaggerateti.  In  my  own  exjiericnce, 
meningitis,  sintis  thrombosis,  and  cerebral  absces«  do  not  occur  in  any- 
thing like  the  proportion  of  cases  that  the  surgeons  would  have  us 
believe.* 


*  The  records  of  the  New  York  Foundling  Tlospital,  wilb  &  resident  population  of 
about  800  infants  and  young  children,  showed  573  cases  of  acute  otitin  in  five  yeara  (1900 
to  1004  incluaive).  During  this  period  there  were  three  ext«DsiT«  epidemicv  of  niMulw 
with  a  total  of  1,034  oases;  166  caaea  of  scarlet  fever;  578  cases  of  diphtheria;  ao4 
1,005  cases  of  pneumonia,  nian^r  of  which  complicated  influenza.  With  the  S78  camm 
of  otitis,  aout«  mastoiditis  was  recognised  and  recorded  in  bat  17  patients     It  b  not 
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\Miile  I  fully  appreciate  the  value  of  the  operation,  and  am  quite 
sure  that  Uvea  are  often  saved  by  it8  timely  performance,  I  would  in- 
sist that  it  he  done  only  with  very  positive  and  clear  indications.  In 
infants,  localised  tenderness  is  difficult  to  determine;  and  fever  after 
acute  otitis  may  be  due  to  many  other  conditions.  In  very  young  patients 
wo  should  therefore  insist  upon  other  symptoms  before  deciding  to  oper- 
ate. The  risks  of  waiting  for  clearer  indications  are,  1  helieve,  much 
less  than  those  attendant  on  unnecessary  operation.  Oflen  the  cause 
of  the  temperature  is  found  in  the  lungs;  and  not  very  infrecjuently  a 
moflerate  pulmonary  congestion  or  bronchitis  becomes  a  pneumonia  as 
a  con»e<)uence  of  the  prolonged  auaBsthesia  necessary  for  the  operation. 
With  infants  therefore  in  case  of  any  doubt,  as  to  diagnosis  or  the  progresa 
of  the  case,  one  should  invariably  decide  against  operation,  or  at  least 
for  postponement.  With  older  children,  however,  conditions  are  some- 
what dilfcreut ;  diagnosis  is  easier  and  the  oi^rative  risk  much  less. 

The  treatment  of  chronic  otitis  and  of  the  associated  conditions  is 
largely  surgical,  and  belongs  to  the  specialist;  but  it  is  extremely  im- 
portant that  the  general  practitioner  should  be  familiar  with  their  symp- 
toms, and  realize  the  danger  from  these  neglected  cases,  not  only  to  the 
function  of  hearing,  but  also  to  life  itself.  The  essential  thing  in  treat- 
ment is  to  operate  suffirienlly  fo  secure  free  drainage,  and  to  permit 
thorough  cleansing  of  the  parts.  Too  much  can  not  be  said  against  the 
exjioetant  treatment  of  these  cases,  or  against  the  practice  of  prolonged 
poulticing. 

iroprobf^le  Ihut  other  mastoid  infl&miiiatioas  were  overlooked.  In  thia  institotion, 
however,  nearly  every  fatal  ease  comes  to  autopsy,  and  if  an  unrecognised  mastoiditis 
had  led  to  a  fatal  result  the  antopey  records  should  show.  In  the  flTc-year  period, 
900  autopsios  were  made.  There  was  no  instance  recorded  of  abscess  of  the  brain  fol- 
lowing otitis.  There  were  but  two  examples  of  acute  meningitis  following  otitis  with 
mastoiditis;  but  there  were  14  cases  of  aoute  meningitis  secondary  to  other  conditiona 
— pn<3tnnunia.  10;  to  |ie  Heard  it  is,  3;  to  empyema,  1;  to  diphtheria,!.  During  the 
period  mentioned  there  were  11  mastoid  operations  performed  in  the  hoepital,  with  6 
reeovt^rios  and  5  deaths,  all  from  causes  directly  connected  with  the  operation. 

If  marttr>i(litis  follows  otitis,  complicating  the  acute  infectious  diseases  of  early 
cliildhtxxl  as  often  as  has  been  clAinie<d,  we  must  admit  that  a  Ter^  large  proportion 
of  the  patients  may  get  well  without  operation. 
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AccTTRATE  classification  of  the  infectious  diseases  is  at  the  present 
time  impossible,  but  there  are  two  quite  distinct  groups  into  which,  with 
one  or  two  exceptions,  those  here  considered  may  be  placed. 

The  first  group  includes  scarlet  fever,  measles,  rubella,  varicella,  and 
pertussis.  The  nature  of  the  specific  poison  in  each  of  these  is  as  yet 
unknown.  They  are,  strictly  speaking,  contagious;  for  it  ia  practically 
certain  that  any  of  them  may  be  contracted  by  proximity  to  a  person 
suffering  from  the  disease,  without  actual  contact.  In  no  one  of  these 
diseases  is  the  poison  given  off  in  a  single  definite  discharge,  and  in  no 
one  is  there  a  characteristic  visceral  lesion.  Mumpa  resembles  the  mem- 
bers of  this  group  in  all  points  except  the  one.  last  mentioned.  These 
peeuliarities,  together  with  the  fact  that  thus  far  the  poison  of  each  of 
these  diseases  has  resisted  all  attempts  at  isolation,  render  it  not  improb- 
able that  these  poisons  are  some  other  variety  of  micro-organisms  than 
bacteria. 

In  the  second  group  may  be  placed  diphtheria,  tyjihoid  fever,  and 
tuberculosis,  in  each  of  which  the  specific  poison  is  a  known  form  of  bac- 
terium. Each  of  these  diseases  is  associated  with  definite  and  character- 
istic visceral  lesions.  The  poison  is  discharged  from  the  body  in  a  certain 
well-understood  manner  from  the  tissues  which  are  affected  by  the  dis- 
ease, and  in  no  other  way.  These  diseases  can  not  be  contracted  by  prox- 
imity to  a  diseased  person,  but  only  by  receiving  into  the  body  the  specific 
germs,  either  by  contact  with  a  person  suffering  from  the  disease  or  con- 
tact with  something  npon  which  the  special  germs  of  the  disea^  have 
been  discharged.  In  other  words,  though  communicable,  they  are  not, 
strictly  speaking,  contagious. 

Sj'philis,  influenza,  and  malaria  have  not  been  included  in  either  of 
the  above  groups.  Syphilis  must  still  be  placed  in  the  doubtful  claaa, 
although  its  general  characteristics  ally  it  with  the  second  group.  In  it« 
communicability,  influenza  resembles  the  first  group,  although  there  is 
now  little  doubt  that  it  is  due  to  a  form  of  bacterium — Pfeiffcr's  bacii- 
lus.  Malaria  belongs  in  a  claes  by  itself,  differing  in  nearly  all  its  essen- 
tial features  from  the  other  diseases  of  this  general  group,  as  its  specific 
cause  is  a  form  of  protozoon. 
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CHAPTER  I. 
SCARLET  FEVER. 
Synonym :  Scftrlstina. 

Scarlet  fever  is  an  acute,  contagious,  selMiniited  disease,  one 
attack  usually  protecting  the  individual  through  life.  The  period  of  in- 
culiution  is  usually  from  two  to  six  days;  that  of  invasion,  from  twelve 
to  twenty-four  hours;  that  of  eruption,  from  four  to  six  days;  that  of 
desquamation,  from  three  to  six  weeks.  The  disease  may  be  communi- 
cated at  any  time  from  the  first  symptom  of  invasion  throughout  des- 
quamation»  and  soToetimes  even  during  the  existence  of  purulent  dis- 
charges from  the  nose  or  other  mucous  membranes.  It  is  usually  ushered 
in  by  vomiting,  high  fever,  and  sore  throat,  and  is  characterised  by  an 
erythematous  rash  appearing  first  upon  the  neck  and  spreading  rapidly 
over  the  entire  body.  Its  chief  complications  are  otitis  and  membranous 
inflammations  of  the  pharynx,  which  frequently  extend  to  the  nose,  more 
rarely  to  the  larjnx.  The  most  important  sequelce  arc  otitis  and  ne- 
phritis. 

£1101087. — Analogy  leads  to  the  belief  that  scarlet  fever  is  due  to  a 
micro-organism,  but  as  yet  its  nature  has  not  been  discovered.  The 
complications  are  usually  associated  with  the  development  of  a  streptococ- 
cus. Some  have  gone  so  far  as  to  claim  that  this  germ  is  the  cause  of  the 
disease.  From  present  knowledge,  however,  it  appears  rather  to  play 
the  role  of  a  secondary  or  accompanying  infection,  for  the  development 
of  which  the  mucous  membranes  of  a  person  suffering  from  scarlet  fever 
seem  to  afford  most  favourable  conditions.  To  the  streptococcus  may  be 
ascribed  the  membranous  inflammations  of  the  tonsils  and  pharynx,  the 
otitis,  the  inflammation  of  the  lymph  nodes  and  the  cellular  tissue  of 
the  neck,  and  probably  also  the  nephritis,  endocarditis,  pneumonia,  and 
joint  lesions.  In  many  of  the  above  conditions  the  streptococcus  is  as- 
sociated with  other  pyogenic  germs,  and  in  some  cases  with  the  diph- 
theria bacillus. 

Predisposition. — The  8u.sceptibility  of  children  to  the  scarlatinal 
poison  is  much  less  than  to  that  of  measles;  still,  it  is  much  greater  tlmn 
that  of  adults.  Billington  (New  York)  records  observations  made  in 
twenty-six  families  living  in  tenements  where  little  or  no  attempt  at 
isolation  was  made.  In  these  families  there  occurred  43  cases  of  scarlet 
fever;  but  47  other  children,  although  unprotected  by  previous  attacks 
and  constantly  exposed,  did  not  contract  the  disease. 

Jobannessen  reports  that  of  185  children  under  fifteen  years  who 
were  exposed,  28  per  cent  contracted  the  disease;  while  of  314  adults, 
only  5  per  cent  contracted  the  disease.    It  may  be  stated  thatj  approxi- 
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mately,  not  more  than  one  half  of  the  children  exposed  take  the  di&ease. 
The  susceptibility  is  not  great  in  early  infancy,  but  it  increases  uulil 
about  the  fifth  year,  after  which  it  steadily  diminishes.  Both  sexes  are 
equally  liable  to  scarlet  fever.  Epidemics  are  more  frequent  in  the  fall 
and  winter  than  in  summer,  and  cases  occurring  in  the  cold  months  are 
apt  to  be  more  severe.  Whitelegge,  in  0,000  cases,  found  the  highest 
mortality  in  the  month  of  October;  and  in  Caigcr's  report  of  1,008  cases 
this  was  also  the  month  showing  the  greatest  mortality. 

Incubation. — Of  113  cases  *  in  which  the  period  of  incubation  could 
be  accurately  determined,  it  was  as  follows: 


24  hours  or  less. ,    6  cases. 

adars 16     " 


8  dajs , 


Thus  in  87  per  cent  of  these  it  was  between  two  and  six  days,  and 
in  66  per  cent  between  two  and  four  days.  The  incubation  is  rarely 
over  a  week ;  it  is  particularly  short  in  surgical  cases,  a  well-authenticated 
instance  being  on  record  in  which  it  was  but  t^ix  hours.  S]}eaking  gener- 
ally, if,  after  exposure,  a  week  pai=t3es  without  symptoms,  tlie  chajices  of 
infection  are  very  small.  A  short  incubation  is  more  frequently  seen  In 
severe  than  in  mild  cases. 

Mode  of  infection. — The  chief  source  of  infection  is  the  patient  him- 
self. It  is  somewhat  doubtful  whether  the  poison  of  scarlet  fever  can 
be  conveyed  by  the  breath,  but  it  may  be  by  discharges  from  the  mucous 
membranes  involved,  from  the  scales  during  desquamation,  and  prob- 
ably from  all  the  excretions  of  the  patient — murine,  faeces,  and  perspira- 
tion. Infection  often  takes  place  from  the  carpets  or  furniture  of  the 
sick-room,  and  from  the  clothing  of  the  patient.  In  a  city  the  bed- 
clothing,  while  airing  in  the  window,  has  been  known  to  convey  the  dis- 
ease to  an  adjoining  house.  Instances  are  recorded  of  the  spread  of  scar- 
let fever  by  the  washing  of  infected  with  other  clothing.  Toys  or  books 
may  be  carriers  of  the  disease.  A  bouquet  of  flowers  sent  from  a  sick- 
room to  an  institution,  in  one  instance  proved  a  vehicle  of  infection. 
Cats,  dogs,  and  other  domestic  animal**  are  known  tn  have  conveyed  the 
disease.  Scarlet  fever  is  sometimes  spread  by  for»d,  particularly  by  nulk 
(page  141).  It  is  possible,  under  these  circum^taneeB,  that  a  disease 
resembling  scarlatina  existed  in  the  cows;  but  that  this  ws&  identicftl 
with  scarlatina,  as  seen  in  man,  was  not  demonstrated- 

*  Part  of  these  are  from  personal  observation,  bnt  the  great  inajoritj  are  isolated 
cases  scattered  through  medical  literatiirt,  occurring  under  circumstanoes  which  ouule 
it  possible  to  determine  the  exact  length  of  the  incubation. 
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The  transmission  of  the  disease  through  a  third  person  is  not  fre- 
quent, but  numerous  instances  of  it  are  on  record.  The  persons  most 
likely  to  carry  it  are  the  nurse  and  the  physician.  Physicians  have  in 
many  ca^es  carried  scarlatina  to  their  own  children,  but  only  when  there 
had  been  pretty  direct  contact  with  the  patient,  and  where  the  interval 
before  seeing  the  second  child  was  short.  The  clothing  of  the  nurse 
may  be  almost  as  infectious  as  that  of  the  patient.  The  transmission  of 
the  disease  by  one  who,  although  living  in  the  house,  does  not  come  in 
contact  with  the  patient  is  extremely  improbable.  An  instance  is  re- 
corded in  Allbutt  (ii,  129)  where  scarlatina  was  transmitted  through 
two  healthy  persons. 

Duration  of  ih-e  infective  period. — There  is  no  evidence  to  show  that 
the  disease  is  uommuuicable  during  the  period  of  incubation.  It  is 
slightly  contagious  from  the  beginning  of  invasion,  before  the  rash 
appears.  Infection  appears  to  be  most  active  at  the  height  of  the 
febrile  period — from  the  third  to  the  fifth  day— and,  next  to  this,  dur- 
ing the  stage  of  active  desquamation. 

In  simple  cases,  the  average  duration  of  the  contagious  period  may 
be  placed  at  six  weeks,  or  until  desquamation  is  complete.  However, 
physicians  generally  have  been  accustomed  to  place  too  much  streaa  upon 
the  danger  from  the  scales,  and  too  little  upon  that  from  the  discharges 
from  the  mucous  membranes.  Early  infection  comes  chiefly  from  the 
throat,  no8G,  or  possibly  the  breath.  Late  infection  may  arise  from  a 
purulent  otitis,  rhinitis,  chronic  pharyngitis,  suppurating  glands, 
eczema,  empyema,  and  possibly  also  from  the  urine  in  nephritis.  The 
infections  nntiire  of  theee  purulent  discharges  has  not  been  sufficiently 
recognised.  It  is  possible  for  them  to  convey  the  disease  during  a  period 
of  several  months.  One  case  is  recorded  in  which  scarlatina  was  com- 
municated through  A  purulent  nasal  discharge  after  eleven  weeks;  an- 
other in  which  the  opening  of  a  post-scarlatinal  empyema  in  a  surgical 
ward  was  followed  by  nn  outbreak  of  scarlet  fever. 

In  winter  especially,  a  chronic  pharyngeal  catarrh  may  long  contain 
the  germs  of  infection.  Ashby  found,  on  careful  investigation,  that  from 
two  to  four  per  cent  of  patients  discharged  from  a  scarlet-fever  hospital 
subsequently  conveyed  the  disease.  There  is  particular  danger  from  a 
child  who  has  recently  had  the  disease  sleeping  with  other  children. 
Line  records  a  case  in  which  this  was  the  means  of  conveying  the  disease 
after  fourteen  weeks,  and  when  the  patient  had  been  considered  per- 
fectly well  for  three  weeks.  It  is  impossible  to  say  that  at  any  specified 
time  absolute  safety  exists.  All  patients  before  being  discharged  from 
a  hospital  or  released  from  quarantine  in  private  practice,  should  be  care- 
fully examined  as  to  the  condition  of  the  mucous  membranes,  and  quar- 
antine continued  as  long  as  catarrhal  inflammations  are  present.  The 
poison  of  scarlatina  clings  more  tenaciously  to  clothing,  upholstery,  and 
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apartments  than  that  of  any  other  contagious  disease,  possibly  except* 
ing  tuberculosis.  Authentic  cases  are  on  record  in  which  more  than  «* 
year  had  elapsed  between  the  first  and  second  cases,  where  the  source  of 
infection  seemed  certain. 

Lesions. — The  only  characteristic  lesions  of  scarlatina  are  those  of 
the  skin  and  the  mucous  membranes  of  the  mouth  and  throat.  The  skin 
is  the  seat  of  an  acute  dermatitis  of  variable  depth  and  intensity.  There 
is  first  acute  hyperaemia,  followed  by  an  exudation  of  eerum  and  cells  in 
the  corium,  especially  alwut  the  blood-vessels  and  hair  follicles.  There 
results  a  death  of  the  epidermis  which  is  thrown  off  in  the  dcsquauiatioa. 
The  mucous  membrane  of  the  mouth,  tongue,  and  throat  is  the  seat  of 
a  catarrhal,  membranous,  or  gangrenous  inflammation  which  rarely  in- 
vades the  larynx,  but  very  frequently  the  middle  ear  and  nose.  The  entire 
oesophagus  is  often  the  seat  of  an  intense  congestion.  From  the  ear  the 
infection  may  extend  to  the  mastoid  cells,  the  meninges,  or  the  brain, 
and  from  the  nose  to  the  accessory  sinuses,  particularly  the  antrum  of 
Highraore,  All  the  lymph  nodes  about  the  neck  may  be  involved,  the  in- 
fection ending  in  cell-hyperplasia,  suppuration,  or  necrosis.  The  cel- 
lular tissue  of  this  neighbourhood  may  also  become  infiltrated,  this  being 
followed  sometimes  by  suppuration  and  occasionally  by  gangrene. 

The  most  constant  change  throughout  the  body,  according  to  Pearce 
(Albany),  is  hyperplasia  of  the  l^Tnphoid  tissue,  which  is  seen  every- 
where. The  other  lesions  are  degenerations  due  to  the  scarlatinal  potson 
alone,  or  in  conjunction  with  the  various  forma  of  secondary  infection, 
or  to  the  latter  alone.  The  most  important  are:  fatty  degeneration  of 
the  heart;  areas  of  focal  necrosis  in  the  liver;  acute  degeneration  of 
the  kidney  or  acute  diffuse  nephritis;  proliferation  of  the  cells  of  the 
Malpighian  bodies  of  the  spleen;  broncho-pneumonia,  gangrene,  or  ab- 
scesfl  of  the  lung ;  pleurisy,  which  is  often  purulent ;  endocarditis,  peri- 
carditis; abscesses  in  the  cellular  tissue  and  infiammation  of  the  joints. 
These  visceral  changes  will  be  considered  more  fully  under  Complica- 
tions. 

Symptoms. — Invasion. — As  a  rule,  the  invasion  of  scarlet  fever  is  ab- 
rupt, the  symptoms  at  the  onset  usually  being  directly  in  proportion  to 
the  severity  of  the  attack.  In  the  majority  of  cases  there  is  vomiting, 
a  rapid  rise  in  temperature,  and  soreness  of  the  throat.  Often  the  vomit- 
ing is  repeated ;  it  is  frequently  forcible,  and  without  nausea.  In  sevcro 
cases  the  rise  in  temperature  is  very  rapid,  to  104°  or  105°  F. ;  in  the 
mildest  cases  it  may  not  be  above  101°.  A  child  may  complain  of  sore- 
ness of  throat,  or  the  throat  symptoms  may  be  entirely  objective.  In 
most  severe  cases,  there  is  a  uniform  erythematous  blush  covering  tlie 
pharynx,  tonsils,  and  fauces,  but  on  the  hard  palate  there  arc  minute 
red  points.  The  appearance  of  this  is  usually  coincident  with  the  rise 
in  temperature.    Occasionally  membranous  patches  may  be  seen  apon  the 


SCARLET  PEVKa,  957 

tonsils  the  first  day,  bnt  not  generally  before  the  third  or  fourth  day.  In 
mild  cases  the  throat  shows  only  a  very  moderate  congestion.  Severe 
ca&es  are  sornetimea  ushered  in  by  convulsions,  especially  in  very  young 
children.  Diarrhiea  is  not  uncommon  in  summer.  There  is  general 
prostration,  which  is  directly  proportionate  to  the  height  of  the  fever. 

Eruption. — This  usually  appears  from  twelve  to  thirty-six  hours  after 
the  first  symptoms  of  invasion;  exceptionally,  not  until  the  third  or  even 
the  fifth  day.  A  later  appearance  than  this  is  somewhat  doubtful,  for 
the  rash  not  infrequently  recedes  and  reappears,  having  been  overlooked 
in  the  first  instance.  In  108  cases  observed  in  the  New  York  Infant 
Asylum,  the  duration  of  the  rash  was  as  follows : 

Two  days  or  lese 6  cases. 

Three  to  seven  days 81      " 

Eight  to  eleven  days 16     ** 

Over  eleven  dajrs 4     " 

Recurring 3      " 

These  statistics  are  confirmed  by  the  observations  of  most  writers, 
that  the  rash  lasts  from  three  to  seven  days.  The  full  development  of 
the  rash  is  generally  seen  in  from  twelve  to  twenty-four  hours  from  its 
first  appearance,  and  not  infrequently  the  whole  body  is  covered  in  the 
course  of  four  or  five  hours.  Very  rarely  its  extension  is  so  slow  that 
it  is  two  or  three  days  before  the  body  is  covered.  Its  first  appearance 
is  almost  invariably  upon  the  neck  and  chest.  In  the  cases  of  moderate 
severity  the  typical  rash  is  seen.  Its  colour  is  red  rather  than  scarlet,  and 
on  close  inspection  it  is  seen  to  be  made  up  of  very  minute  points  upon 
a  reddish  ground,  giving  the  apjH*arance  of  a  uniform  blush.  The  rash 
covers  the  entire  Uxly,  including  the  face.  There  is  often  a  peculiar 
{>allor  about  the  mouth,  which  is  quite  characteristic  of  the  disease. 

Variations  in  the  eruption  are  very  frequent,  and  often  extremely 
puzzling.  In  the  mild  cases  the  rash  is  not  seen  upon  the  face ;  it  is  often 
faint  upon  the  body,  and  may  be  present  only  upon  certain  parts;  when 
the  rash  is  faint  or  scanty  it  is  u.sually  most  marked  in  the  groins  and 
axillae,  or  over  the  buttocks  and  back  of  the  thighs;  it  may  last  only  one 
day,  and  sometimes  may  be  so  slight  as  to  escape  notice  altogether.  It 
may  be  absent  in  some  very  mild  cases,  in  certain  others  where  tlie  throat 
symptoms  are  severe,  and  in  malignant  cases.  In  the  very  severe  cases 
many  irregularities  are  seen,  both  as  to  the  time  of  the  appearance  of 
the  eruption  and  its  character.  Sometimes  it  occurs  as  large,  irregular 
patches;  again,  it  is  macular,  closely  resembling  the  rash  of  measles; 
occasionally  it  is  of  a  dark  purplish  colour;  and  very  rarely  it  is  hsemor- 
rhagic.  Not  infrequently  an  eruption  of  fine  vesicles  is  seen,  especially 
on  the  chest  and  abdomen;  this  may  be  so  pronounced  as  to  make  the 
diagnosis  difficult.  It  is  seen  both  in  mild  and  severe  cases.  Much 
importance  is  attached  by  the  laity  to  the  early  disappearance  of  the 
63 
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rash,  an  especial  danger  being  believed  to  exist  because  the  disease  hMr 
"struck  in."  A  well-developed  bright  rash  indicates  strong  heart  actioi 
and  a  siuldcn  recession  of  the  rash  is  a  sign  of  heart  failure.  Often 
rash  which  is  faint  and  doubtful  in  character,  may  be  brought  out  fullj' 
by  a  hot  bath. 

With  the  eruption  at  its  height,  there  is  intense  itching  or  burning 
of  the  skin,  and  in  severe  cases  considerable  swelling,  chiefly  noticeable 
upon  the  hands  and  face. 

Desquamation. — Shortly  after  the  rash  has  faded,  about  the  eighth 
day,  there  begins  an  exfoliation  of  the  dead  epidermis,  known  as  de«- 
quiiinalion.  This  is  even  more  characteristic  of  the  disease  than  the 
rash.  It  is  usually  first  seen  upon  the  neck  and  chest,  where  it  ap]>ciirs 
as  fine  ilukes.  The  desquamation  of  the  trunk  is  completed  in  froio 
one  to  three  weeks.  If  baths  and  inunctions  are  being  used,  it  is  scarcely 
perceptible.  It  continues  longest  where  the  epidermis  is  thickest — viz., 
upon  the  hands  and  feet — and  here  it  lasts  from  four  to  seven  weeks,  and 
not  infrequently  eight  weeks.  The  appearance  of  the  fingers  and  toea; 
during  desquamation  is  characteristic.  The  finger  tips  usually  peel  first, 
and  the  new  epidermis  is  pink  and  fresh-looking,  while  that  which  has 
not  yet  separated  is  of  dull  gray  colour  and  loosened  at  the  margin.  Oc- 
casionally the  epidermis  of  a  considerable  part  of  a  finger  may  be  loos- 
ened at  once,  so  that  a  partial  cast  may  be  thrown  off  like  the  finger  of 
a  glove.  Sometimes  the  patient  comes  under  observation  for  the  first 
time  during  desquamation,  the  history  of  the  early  symptoms  being 
doubtful  or  absent.  Such  desquamation  as  has  been  described,  occorrtn^l 
both  upon  the  hands  and  feet,  may  he  regarded  as  concluBive  evidence  of 
scarlet  fever,  no  matter  what  the  history  may  be. 

1.  The  mild  eases, — The  symptoms  may  be  so  slight  as  to  be  entirely 
overlooked,  nothing  being  noticed  until  desquamation  occurs.  Usually^, 
however,  there  is  a  rather  abrupt  invasion,  with  vomiting  and  a  tempera- 
ture from  100°  to  103*  F.  The  tonsils  and  pharynx  are  congested,  while 
the  palate  shows  a  punctate  redness  somewhat  like  the  cutaneous  emp- 
tion.  The  papillae  of  the  tip  and  borders  of  the  tongue  are  enlarged.; 
Nearly  always  within  twenty-four  hours  the  rash  makes  its  appeani 
generally  first  upon  the  neck  and  chest.  Very  often  it  is  not  seen  upottl 
the  face,  but  is  abundant  on  the  rest  of  the  body.  The  rash  fades  on 
the  third  or  fourth  day,  and  has  disappeared  by  the  fifth  day.  There  is 
very  little  prostration,  the  child  often  being  with  difficulty  kept  in  bed. 

The  highest  temperature  is  coincident  with  t^ie  full  eruption,  and 
is  u.sually  seen  during  the  first  thirty-^ix  hours  of  the  disease.     It  grad' 
uaiiy  falls  to  normal  by  the  third  or  fourth  day.     Some  examples  ar«l 
shown  in  Fig.  189.    In  the  mildest  cases  the  temperature  may  never  \m\ 
above  100°  F. 

Desquamation  is  often  faint  over  the  body,  but  is  unmistakable  o^ 


SCARLET  FEVER. 


959 


tlic  hands  and  feet.     It  begins  atK>ut  the  end  of  the  first  week,  always 
being  most  marked  where  the  eruption  has  been  most  intense. 

The  mild  cases  are  usually  uncomplicatiNl.  but  the  possibility  of  otitis 
and  of  laie  nephritis  should  always  be  kept  in  mind,  as  these  may  occur 
even  with  the  mildest  attacks.  The  difficulties  in  diagnosis  in  mild 
attacks  of  scarlet  fever  are  often  great.  It  should  l>e  remembered  that 
these  cases  are  just  as  contagious  aa  severe  ones,  and  that  from  a  mild 
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TbrM  OAsee  ocourrinff  suocemtvely  In  tb«  ufoe  faiuilr,    Dlmxo^  not  made  until  the 
third  otM  dflvoloped,  at  wDloh  time  the  first  one  wu  found  to  be  deaqoamating  in  a  tjpioal 


attack  a  severe  one  is  often  contracted.  It  is  frequently  by  these  mild 
cases  that  this  disease  is  spread  in  schools.  In  dispensaries  1  have  often 
seen  patients  ded4)uamating  from  scarlet  fever,  who  had  been  attending 
sehool  regularly  up  to  the  time  when  they  were  brought  for  treatment 
for  nephritis  or  some  other  disease. 

2.  Cases  of  moderate,  severity. — The  onset  is  sudden  with  vomiting, 
which  is  usually  repeated,  rarely  with  cf>nvulsions.  The  temperature 
ritK}8  rapidly,  and  hy  the  entl  tif  the  first  twenty-four  hours  has  reached 
104"  or  105"  F.  The  rash  usually  appears  within  the  first  twenty-four 
hours,  and  its  intensity  is  directly  proportionate  to  the  severity  of  the 
attack.  Appi'ariug  first  u[M)n  tht;  neck  or  chest,  it  extends  rapidly,  cov- 
ering the  entire  trunk  and  extremities,  often  in  a  few  hours.  It  is  usu- 
ally typical  in  appearance,  being  made  up  of  minute  points^  but  giving 
the  appearance  of  a  uniform  blush,  which  has  been  compared  to  a  boiled 
lobster.  Little  change  takes  place  in  the  rash  for  four  or  five  days. 
After  this  it  fades  quite  rapidly,  and  disappears  by  the  sixth  or 
seventh  day. 

The  throat  resembles  that  of  the  mild  form,  except  that  the  redness  is 
more  intense  and  there  is  slight  swelling  of  the  toDsils,  fauces,  and  uvula, 
and  often  pain  upon  swallowing.  Occasionally  small  yellowish  patches 
are  seen  upon  the  tonsils  by  the  second  or  third  day,  but  these  can  be  wiped 
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off  and  are  not  distinctly  membranous.  There  is  usually  a  moderate 
discharge  of  a  scro-purulent  character  from  the  nose.  The  lymph  glands 
at  the  angle  of  the  jaw  arc  swollen  and  quite  tender.  The  tongue 
may  be  coated  in  the  centre  and  show  bright  red  points  at  its  bordera 
and  tip,  or  it  may  be  quite  red  and  show  the  prominent  papillae  erery- 
virheTC — the  "  strawberry  tongue  " ;  while  not  exclusively  seen  in  scar- 
latina this  is  of  some  diagnostic  value  and  may  continue  several  days 
or  even  weeks. 

During  the  height  of  the  fever  there  is  restlessness,  thirst,  and  not 
infrequently  slight  delirium.  The  temperature  reaches  the  maximum  by 
the  second  or  third  day,  and  usually  falls  gradually  after  the  fourth  or 


Fio.  190. — TypU'ftl  teuipunture  curve  of  uncompltciated  iicarlc-l  Icvur  of  niodermte  eeTttrily; 

girl  three  yiatn  old. 

fifth  day,  but  even  in  uncomplicated  c&^es  the  fever  often  lasts  from  ten 
to  fourteen  days  (Fig.  IDO),  Tlie  pulse  in  the  early  part  of  the  disease 
is  rapid  and  full,  but  later  it  may  be  weak.  There  is  much  prostration, 
frequently  followe*!  by  quite  a  marked  degree  of  anaemia. 

This  form  of  the  di^ase  rarely  proves  fatal  apart  from  complicationa. 
but  it  may  do  so  in  very  young  infants.  The  complications  seen  most 
frefjucntly  in  tliis  form  of  scarlet  fevor  are  broncho-pneumonia  or  pleuro- 
pneumonia and  otitis,  the  lattx?r  hc'mg  usually  double  and  occurring  be- 
tween the  sixth  and  the  fourteenth  days.  Nephritis  is  the  only  common 
sequel. 

3.  The  severr  casfs. — The  severe  type  of  scarlet  fever  usually  declares 
itself  from  the  beginning.  The  incubation  is  short,  and  the  full  rash  may 
be  seen  within  a  few  hours  after  the  initial  symptoms.  It  usually  covers 
the  entire  body,  even  including  the  face.  The  severity  of  the  infection  is 
shown  by  the  fact  that  the  temperature  is  higher  and  continues  for  a  longer 
period,  and  by  the  frequency  and  severity  of  the  c*jmplication*,  particularly 
those  of  the  throat.  F'or  the  first  two  days  the  throat  may  present  nothing 
different  from  what  is  seen  in  the  milder  cases.  By  the  third  or  fourth 
day,  however,  membranous  patches  often  appear  on  the  tonsils,  and  spread 
to  the  soft  palate,  uvula,  and  pharynx,  sometimes  to  the  nose  and  tbrongb 
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the  Eustachian  hilw?  to  the  oar,  rarely  involving  the  larynx.  The  mucous 
niefiiljraiic  of  (he  mouth  ij*  intensely  congestml,  and  often  partly  covered 
by  nK'Mihranc;  then;  are  sonlcs  on  the  lips  and  teeth,  and  there  may  be 
HUpcrficial  ulcen*,  wliich  bleed  readily.  The  glands  of  the  neck  swell 
rapidly,  often  to  a  great  size,  and  the  cellular  tissue  about  them  b  infil- 
trated. The  head  is  thrown  back  to  relieve  the  dyHpnuea  whidj  the  pres- 
sure from  this  swelling  occasions.  There  is  an  abundant  discharge  from 
the  nose  and  mouth;  the  breath  is  offensive,  often  fetid.  The  general 
symptomB  are  those  of  a  severe  septicicmia.  The  temperature  is  steadily 
high,  usually  between  103**  and  105**  F,,  for  about  a  week,  after  which  in 
cases  ending  in  recovery  it  slowlj'  falls  unless  complications  develop 
(Figs.  191,  193,  194),  But  even  in  uncomplicated  cases  the  fever  aome- 
times  coutinueji  for  three  weeks.  In  fatal  cases  the  tcm])erature  may  be 
steadily  liigli  till  dcatli  (Fig.  192)^  or  it  may  tluctuate  widely.  The 
pulse  is  rapid,  weak  and  irregular.  There  is  complete  anorexia;  both 
food  and  stimulants  have  to  be  coaxed  or  forced  down.  There  is  low 
delirium  or  apathy,  and  sometimes  all  the  symptoms  of  the  typhoid 
condition  arc  present. 

Signs  of  a  broncho-pneumonia  are  often  foimd  in  the  chest,  and  by 
the  end  of  the  first  week  or  early  in  the  second  the  ears  may  l>0£:in  to  dis- 


Fia.  \9l. — Typical  tomperalure  corve  of  Mvore  frcvlot  Tcvcr  coding  in  rccovorj. 

ProlonnriMl  oounw  duo  to  aeTcre  throat  Bymptonis  lasiiog  Crxym  second  to  tixth  day,  other- 
wiM  nnoomplioated ;  boy  twelve  ycure  old. 

charge.  The  urine  is  rarely  free  from  albumin,  but  the  amount  present  ia 
not  usually  great;  there  may  be  hyaline  and  epithelial  casts,  and  some- 
times blood.  In  some  ca^cs  the  throat  symptoms  predominate;  in  others, 
those  of  general  sepsis,  but  more  frecjuently  the  two  are  combined  and  are 
directly  proportionate  to  each  other.  In  still  other  cases,  instead  of  the 
membranous  inflammation,  it  may  l)e  of  a  gangrenous  character,  and  ex- 
tensive sloughing  may  take  place  in  the  throat,  and  even  in  the  cellular 
tissue  of  the  neck. 

The  duration  of  the  symptoms  in  fatal  cases  is  from  six  to  fourteen 
days.    There  is  general  increasing  prostration  and  finally  a  septic  stupor. 
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with  death  from  exhaustion,  from  heart  failure,  or  from  some  eompli- 
eation — broncho-pneumonia,  pleurisy,  nephritis,  haemorrhagen  follow- 
ing ploughing,  laryngitis,  pericarditis,  or  endocarditis.     In  ctk^en  which 
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seven  yokn  ulJ ;  diiolii  I'roiu  liu'urt  foiluro. 

recover,  the  acute  symptoms  nearly  always  continue  for  a  full  month ; 
and  after  escaping  the  dangers  of  aepsia  and  the  early  complications,  the 
cliild  lias  still  to  run  the  gauntlet  of- all  the  late  complications — nephritis^ 
pneumonia,  endocarditis,  pyiBmia,  etc.  A  case  may  prove  fatal  aa  late 
as  the  end  of  the  seventh  week ;  nearly  all  such  results  are  duo  to  nephhcia 
or  to  its  complications. 

4.  Mdlignant  or  cerebral  cases. — These  are  rare  cases  which  are  more 
frequently  described  than  seen,  in  which  death  takes  place  tisually  within 
tile  first  forty-eight  hours.  The  system  is  overpowered  by  the  scarlatinal 
poison.  Such  cases  ore  seldom  seen  except  in  severe  epidemics.  Under 
other  circumstances,  many  cases  are  diagnosticated  malignant  scarlet 
fever  which  have  no  connection  with  this  disease. 

The  onset  is  sudden  and  violent,  usually  with  convulsions,  the  child 
})assing  in  a  few  hours  into  a  condition  of  deep  stupor,  with  great  proettra- 
tion  and  h\i>erpyrexia,  the  temperature  ranging  from  105*'  to  107*  F. 
Sometimes,  however,  the  temperature  does  not  go  above  1(K)"*  F.  The 
ra.sh  appears  irregularly,  late,  or  not  at  all.  It  may  he  hmmorrhagic 
There  are  frequently  repeated  convulsions,  cyanosis,  and  invariahly  ■ 
fatal  termination.  The  autopsy  often  gives  no  satisfactory  explanation 
of  these  cases.  Death  occurs  apparently  from  scarlatinal  toxaemia,  with- 
out any  characteristic  local  evidences  of  disease. 

5.  Surgiral  scarlet  fever. — The  existence  of  a  9pecial  form  of  scarlet 
fever  occurring  in  patients  with  recent  wounds  or  those  who  have  been 
subjected  to  surgical  operations^  while  stoutly  maintained  by  several 
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writers,  has  been  vigoroiusly  denied  by  others.  The  question  is  one  dif- 
ficult of  solution  on  account  of  the  close  similarity  at  times  existing  be- 
tween the  symptom:*  of  scnrlot  fever  and  sepsis,  and  the  necessity  of 
deciding  in  an  undoubted  case  whether  the  infection  with  scarlet  fever 
was  dependent  upon  or  coincident  with  the  wound. 

Hamilton  *  has  recently  studied  the  question  anew  and  analysed  cases, 
some  1T4  in  number,  that  have  been  reported  more  or  less  in  detail,  with 
the  following  conclusions:  That  proof  of  the  existence  of  a  special  form 
of  scarlet  fever  rests  upon  the  reports  of  cases  usually  meagre,  and 
careful  analysis  of  these  would  lead  one  to  consider  them  rather  as  septic 
than  as  scarlatinal  infections;  tliat  when  there  was  undoubted  evidence 
of  scarlet  fever,  there  was  no  proof  that  it  was  in  any  way  due  to  t!ie  coin- 
cident wound,  and  that  there  is  as  yet  no  convincing  proof  in  the  litera- 
ture that  surgical  scarlet  fever  is  anything  more  than  scarlet  fever  in  the 
wounded. 

Belapses,  Recurrences,  and  Second  Attacks. — As  a  rule,  one  attack  of 
scarlatina  gives  immunity  tlirougli  life.  The  exceptions  are  very  few,  but 
some  of  them  are  well  authenticated.  Kinnicutt  (Xew  York)  observed 
two  attacks  within  eight  inontlis  in  a  \x>y  of  five  years;  Pritchard  (Glas- 
gow) repftrts  the  case  of  a  patient  who  had  three  attacks  in  the  same  hos- 
]»ital  within  two  years;  sutili  eases  are  certainly  extremely  rare.  I  have 
never  yet  seen  an  undoubted  instance  of  a  second  attack  in  the  same 
individual. 

Relapses  or  recurrences  within  a  brief  period  after  the  first  attack  are 
more  frequent.  There  are  to  be  excluded  the  cases  of  pseudo-relapstjs  in 
which  tlie  rash,  having  tem])orarily  subsided  for  two  or  three  days,  reap- 
j)ears;  also  those  where  the  rash  varies  in  intensity  from  time  to  time; 
and,  lastly,  the  cases  in  which,  occurring  late  in  the  disease,  it  is  dne  to 
8ej)ticaMnia  or  pysemia.  True  relapses  are  usually  due  to  auto-infcction, 
sometimes  to  a  new  accession  of  poison  from  without.  They  are  analo- 
gous to  the  relapses  of  t}7>hoid  fever.  They  occur  most  frequently  during 
des4(uamation.  l>etween  the  seventh  and  twenty-fourth  days.  There  may 
be  not  only  a  new  eruption  but  a  rise  of  temperature,  sore  throat,  and 
vomiting,  just  as  in  the  initial  attack.  These  recurrences  ore  sometimes 
shorter  and  milder  than  the  first  attack,  but  this  is  by  no  means  imiform, 
since  Kiirncr  mentions  eight  cases  where  the  second  attack  proved  fatal. 

In  considering  the  subject  of  second  attacks,  the  liability  to  errors  in 
diagnosis  must  be  borne  in  mind  and  only  cases  included  which  have  pre- 
sented typical  symptoms. 

Special  Sjrmptoms,  Complications,  and  Sequels. — Ternperaturt^. — 
The  teni|tt»raturo  curve  of  this  disease  is  quite  iharacteristic.  There 
is  usually  seen  an  al>rupt  rise,  the  maximum  t>eing  reached  on  the  sec* 


*  Amerioan  Journal  of  the  Medical  Sciences,  July,  IQOL 


964 


THE  SPECIFIC  INFECTIOUS  DISEASES. 


ond  (lay;  there  follows  a  period  of  variable  duration,  gcnerallj  lastini 
according  to  the  severity  of  the  case,  from  two  to  five  days,  in  which  th«1 
fluctuations  are  very  narrow;  then  a  gradual  decline  to  normal,  wliioh 
is  reached  in  the  milder  ca»>ca  in  about  a  wwk;  in  those  which  are  more 
severe,  in  about  two  weeks.  This  typical  curve  (Figs.  190  and  191)  is 
seen  in  the  great  proportion  of  uncomplicated  cases  which  end  in  recov- 
ery. Deviations  from  it,  therefore,  are  im|>ortant  as  indicating  that 
some  complication  exists.  The  ejcplanation  is  usually  to  be  found  in  the 
development  of  otitis,  nephritis,  pneumonia,  etc.  Severe  throat  symp- 
toms prolong  the  temperature  but  do  not  usually  modify  its  cour*«.'  In 
very  severe  cases  ending  fatally  the  high  temperature  is  prolonged.  In 
any  case  a  rise  after  the  fifth  day  is  unfavourable. 

Throat, — Three  distinct  forms  of  angina  are  seen  in  scarlatina.:  sim- 
ple or  erythematouSj  membranonfi,  nnt!  gangrenous. 

1.  Erythematous  angina. — This  can  hardly  be  ranked  as  a  complica- 
tion, as  it  is  nearly  aa  constant  as  the  scarlatinal  rash.  Usually  then?  ia 
only  the  general  blush  over  the  entire  pharjTix  with  the  fine  rod  points 
upon  the  hard  palate;  but  there  may  be  seen  upon  the  tonsils  grayish- 
yellow  spots  resembling  those  of  follicular  tonsillitis,  which  can  be  wiped 
otf,  leaving  a  clcjin  surface.  This  simple  angina  U  at  its  height  with  the 
maximum  temperature,  and  fades  as  the  temperature  falls.  It  does  not 
often  extend  to  adjacent  mucous  membranes. 

3.  Membranous  anginu. — Those  cases  were  formerly  classed  as  scarla- 
tinal diphtheria,  and  whether  this  process  was  identical  with  primary 
diphtheria  or  not,  was  for  a  long  time  a  subject  of  much  discussion.  Cul- 
ture?* have  shown  that  the  great  majority  of  these  inflanunationa  are  not 
true  diphtheria,  but  are  due  to  the  streptococcus. 

The  Icaion.s  of  this  form  of  angina  are  cnnsidenxl  in  the  chapter  on 
Pseudo-Diphtheria.  Usually  on  the  second  or  third  day  of  the  disuute 
an  exudation  appears  upon  the  tonsils,  and  in  the  milder  cases  it  covers ' 
only  the  tonsils.  In  the  most  severe  form  it  may  be  seen  within  twenty- 
four  hours  of  the  onset,  sometimes  before  the  eruption  appears.  Be- 
ginning upon  the  tonsils,  the  membrane  rapidly  spreads  to  the  entire 
pharynx,  the  mucous  membrane  of  the  nosOj  the  mouth,  the  KuNtnehian 
tube,  and  even  to  the  middle  ear.  In  colour  it  may  be  gray,  greenish,  or 
almost  black.  There  is  so  much  swelling  of  the  throat  that  swallowing 
l>ecomes  difficult.  The  infiltration  of  the  cellular  tissue  of  the  neck  and 
the  enlarged  lymph  glands  produce  great  external  swelling,  which  may 
extend  like  a  collar  from  ear  to  ear.  The  breath  has  a  foul  odour,  the 
nasal  discharge  is  thin  and  fetid,  and  nasnl  respirntion  is  ohstnicted.  so 
that  the  mouth  is  open  constantly.  It  is  surprising  that  the  lar)*nx  is  so 
seldom  invaded. 

These  local  changes  are  accompanierl  by  c«mstitntional  symptoms  of 
great  severity,  which  are  due  to  a  general  streptococcus  septicemia; 
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broncho-pneumonia  and  nephritirt  are  very  frequenr,  otitis  is  almost  con- 
sUut,  and  f>uppuration  of  tlie  lyuiphatio  glands  is  not  uncommon.  The 
eruption  ia  often  irregular  and  ]fite  in  appearing. 

The  frequency  M'ith  which  diphtheria  coexists  with  scarlatina  depends 
much  upon  circumstances.  In  some  epidemics,  lliirly  per  cent  of  the 
throat*  showing  membrane  have  contained  the  diphtheria  bacillus;  in 
others  the  proportion  is  much  smaller.  There  are  some  clinical  features 
by  which  the  two  types  may  sometimes  be  distinguished.  Tlie  streptococ- 
cus angina  is  usually  seen  at  t!ie  height  of  the  disease;  true  diphtheria 
may  occur  at  any  time,  even  during  convalescence.  The  streptococcus 
angina  is  characterized  hy  much  swelling,  rednes-s,  and  n'dema  of  tonsils 
and  fauces,  and  hy  great  external  infiltration,  showing  a  marked  tendency 
to  invade  the  ears,  but  very  little  to  invade  the  larynx.  In  true  diphtheria 
the  evidences  of  inHamniation  are  usually  much  less,  while  there  is  a 
great  tendency  to  invasion  of  the  larynx.  Very  little  reliance  is  to  be 
placetl  ui>on  the  appearance  of  the  membrane.  The  only  positive  means 
of  dilTerentiation  is  by  cultures,  which  should  invariably  be  made  from 
the  throat  of  every  patient  admitted  to  a  scarlet-fever  hospital,  and  of 
every  case  in  private  practice  showing  any  exudate  upon  the  tonsils.  If 
the  first  culture  is  negative  and  the  throat  symptoms  increase,  repeated 
cultures  should  be  made. 

3.  Gangrenous  angina. — This  is  seen  only  in  the  worst  cases  of  scarlet 
fever.  The  process  may  be  gangrenous  from  the  outset,  or  preceded  hy  a 
membranous  inflammation.  It  is  sometimes  insidious  in  its  develop- 
ment. There  is  a  fetid  odour  to  the  breath,  an  irritating  discharge  from 
the  nose  ami  moutli,  with  very  groat  glandular  swelling.  The  tonsils  are 
gray  or  grayish-black  in  colour,  and  large  masses  of  necrotic  tissue  may  be 
removed  with  the  forceps  from  the  tonsils,  uvula,  fauces,  or  pharynx,  and 
sometimes  sloughing  occurs  in  the  cellular  tissue  of  the  neck.  Blood- 
vessels of  considerable  size  are  sometimes  opened,  and  serious  or  even  fatal 
hsemorrhage  may  result.  Little  or  no  tendency  to  a  reparative  process  is 
seen.  The  constitutional  symptoms  are  those  of  great  asthenia,  prostra- 
tion, and  profound  cachexia,  followed  almost  invariably  by  a  fatal  ter- 
mination. 

Lymph  nodes. — These  are  swollen  in  all  cases  accompanied  by  severe 
angina.  The  inflammation  may  be  simply  an  acute  hyiwrplasia.  or  it  may 
go  on  to  suppuration  or  necrosis.  Ahsce.-s  does  not  often  occur  at  the 
height  of  the  diseas*?.  hut  may  come  at  any  time  during  convalescence.  It 
may  l>e  confined  to  the  glands  or  he  complicated  l>y  suppuration  in  the 
cellular  tissue  of  the  neck.  Disease  of  these  glands  is  not  an  infrequent 
cause  of  torticollis. 

Cellulitvi  of  the  neck. — ^Tbis  usually  occurs  toward  the  end  of  the  first 
week,  aiul  is  associate*!  with  grave  throat  symptoms.  Rapid  and  exten- 
sive infiltration  occurs,  the  skin  becomes  tense  and  brawny,  the  head  is 
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held  back^  and  there  may  be  considerable  dyspnoea.  T1 
he  only  in  the  neighbourhood  of  the  lymph  glands  or 
Unless  relieved  by  early  incie-ion,  tJie  diflFuse  form  may 
tion  and  extensive  sloiigliiug^  which  may  be  deep  enough  1 
large  vessels  of  the  neck.  This  is  a  complication  of  th 
sible  import.  Death  may  occur  from  septicaemia  before  oi 
ing  or  from  luemorrhage  due  to  opening  by  ulceration  o 
carotid  or  some  of  its  branches ;  or  there  may  be  as^uKial 
of  the  jugular  vein,  leading  to  thrombosis  of  the  latei 
gitis,  or  pyiemia. 

Ears. — The  otitis  is  due  to  direct  extension  of  the 
the  rhino-pharynx.     It  is  the  most  frequent  complicati^ 


bel 


Flo.  lV3.~t3evere  BO&rlet  Tovfr;  otitiA;  ni«fa<^iditii;  •leMl 

Tfptoal  B/mptoina  snd  temperature  curve  uutll  foarteentli  d^y ;  eeoc 
penturo  from  otJtU;  double  pu-AccuUftU  on  ihe  fifUronth  d«jr:  nuutoid  o] 
t««titb  day ;  death  twelve  houn  later  ftt»a  •eptiovmia ;  boy  five  jrean  old. 

and  in  doubtful  cases  may  have  some  diagnostic  importfl 
the  younger  the  child  the  greater  the  liability  to  otitis.  1 
quent  in  winter  tbin  at  other  seasons,  and  is  closely  conn 
severity  of  the  throat  symptoms.  In  an  epidemic  occnrri: 
York  Infant  Asylum  in  the  spring  and  summer  of  1889 
cases  of  scarlatina  and  not  one  of  otitic.  In  a  fall  ai 
demic  in  the  same  institution  two  years  later,  of  43  caBi 
had  otitis.  Of  4.397  cases  reported  by  Finlay^on,  otit] 
10  per  cent,  and  of  1,008  cases  reported  by  Caigor,  in  13 
Burkhardt's  statistics  the  proportion  was  as  high  as  33 
cases  accompanied  by  severe  throat  symptoms  otitis  ia  jg 
75  per  cent.  f 

As  a  rule,  both  ears  are  affected-  Otitis  is  most  freque 
second  week,  but  may  occur  at  any  time,  even  during  con) 
the  cases  where  it  develops  at  the  height  of  the  disease  the 
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cases  no  new  Hymptoms;  in  others  tliere  is  pam  and  deafness  and  a  rise 
in  the  toin[KTaturo,  which  may  fall  after  porneenta-iiH  or  rupture  of  the 
drum  im*mbram\  or  there  may  be  rapid  extension  to  the  mastoid  (Fig. 
193).  The  (ititis  is  often  overltKiked  unless  the  ears  are  regularly  ex- 
amined. The  form  of  inflammation  may  be  catarrhal  or  phlegmonous, 
the  latter  being  often  aewinpanied  by  necrotic  changes. 

Heboid  niftkes  the  folIowiUji^'  report  upon  185  cases  showing  the  resultfl 
of  scarlatinal  otitis:  "  In  30  there  was  entire  destruction  of  the  niem- 
hrana  tympani,  with  loss  of  one  or  more  bones ;  in  59  the  perforation  com- 
prifttM!  two  thirds  or  more  of  (he  membrane;  in  i:?  there  wore  smaller  per- 
forations; in  4-t  there  were  granulations  or  polypi;  in  15  tlicre  was  total 
loss  of  hearing  on  one  side,  and  in  6  of  the  cases  upon  both  sides;  in  77 
of  the  cases  the  bearing  distance  for  low  voice  was  less  than  twenty 
inches." 

Ab  a  cause  of  permanent  di'afness  and  deaf-mutism,  no  disease  of 
childhood  compares  in  importance  with  scarlet  fever.  May  (Kew  York) 
has  collected  statistics  of  5fiVS  deaf-mutes,  of  whom  572  owed  their  con- 
dition to  otitis  following  scarlet  fever. 

Kidneys. — Alhumiiiuria  accompanies  nearly  all  the  severe  cases  of 
scarlet  fever.  In  many  this  is  simply  the  ordinary  febrile  albuminuria 
due  to  acute  degeneration  of  the  kidneys.  In  those  with  severe  throat 
complications,  and  in  nearly  all  the  septic  cases,  there  is  often  an  acute 
diffuse  nephritis  with  interstitial  changes  especially  marked.  This 
occurs  at  the  height  of  the  febrile  process  and  is  rarely  accompanied 
by  dropsy;  but  albumin,  casts,  and  even  blood  may  Im?  found  in  the 
urine.    The  most  severe  and  the  most  characteristic  renal  complication. 


■^'J  I         I         I         I      .  T    J    T  — T  .     I  ,  .  I   .  .  I  .^ 


Flo.  IH. — Scarlet  fever  of  modente  severity  followed  by  faUl  nephrlUa. 

Early  symptoms  typical  and  uneomoHoated ;  twenty-flrst  day  vomltine;  twmty-fiilh  day 
uneitiio  convulaioru;  death  tw«Aty-«mn  day.  No  dropey;  uhno  never  bolow  lu  ouDo«a  m 
twenty -four  boura ;  girt  ten  years  old. 


and  that  generally  desigDated  as  posi-scarlaiinal  nephritis,  is  a  diffuse 
nephritis,  with  changes  in  the  glomeruli  ai^  tlie  most  striking  feature. 
It  usually  develops  during  the  third  or  fourth  week  of  the  disease,  and 
may  follow  mild  as  well  as  severe  cases  (Fig.  194).    It  is  very  often 
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accompanied  by  general  dropsy ;  the  urine  is  scanty  and  not  infrequently 
suppressed,  and  it  contains  a  large  amount  of  albumin,  blood,  and  great 
numbers  of  casts  of  all  varieties.  It  may  cause  death  by  the  occurrence 
of  acute  uraemia,  or  it  may  be  followed  by  permanent  damage  to  the  kid- 
neys.   It  is  more  fully  described  with  the  Diseases  of  the  Kidney. 

Joints, — Acute  articular  rheumatism  may  occur  coincidently  with  the 
development  of  the  scarlatinal  rash,  and  occasionally  during  convales- 
cence in  patients  who  have  a  predisposition  to  that  disease.  Acute  swell- 
ing of  the  joints  is  sometimes  of  pyaemie  origin.  A  case  is  reported  by 
Henoch  in- which  this  was  due  to  an  infectious  thrombus  in  the  jugular 
vein,  associated  with  cellulitis  of  the  neck.  In  pysemic  arthritis  the  large 
joints  are  usually  involved  and  the  lesions  are  apt  to  be  multiple.  Joint 
disease  may  occur  as  a  sequel  of  scarlet  fever,  where  it  is  secondary  to 
disease  of  the  bone  or  to  periarticular  abscesses  opening  into  the  joint. 

The  foregoing  include  but  a  small  proportion  of  the  joint  complica- 
tions seen  in  scarlet  fever.  The  most  frequent  and  most  characteristic 
form  of  inflammation  is  scarlatinal  synovitis,  often  improperly  called 
scarlatinal  rheumatism.  It  occurs  in  different  epidemics  with  varying 
frequency.  Carslaw  (Glasgow)  in  533  cases  of  scarlet  fever  met  with 
synovitis  in  60  patients.  It  is  seldom  seen  in  children  under  three  years 
of  age,  and  is  most  frequent  after  five  years.  It  may  occur  in  mild  as 
well  as  in  severe  cases.  According  to  Ashby,  it  is  more  frequent  when 
the  febrile  stage  is  prolonged  owing  to  other  complications.  Synovitis 
develops  quite  uniformly  toward  the  end  of  the  first  or  the  beginning  of 
the  second  week.  The  symptoms  are  generally  mild,  and  are  followed  by 
prompt  recovery.  Suppuration  is  rare.  Any  of  the  joints  may  be  at- 
tacked, but  those  of  the  wrist,  hand,  elbow,  or  knee  are  most  frequently 
affected.  Demme  (Berne)  has  reported  a  case  in  which  every  large  joint 
in  the  body  was  involved.  The  symptoms  are  redness,  moderate  pain, 
swelling,  which  is  usually  due  to  synovial  distention,  and  sometimes  a 
slight  rise  in  temperature.  The  duration  is  generally  but  three  or  four 
days,  and  in  most  cases  there  is  spontaneous  recovery.  This  disease  is 
distinguished  from  rheumatism  by  several  points:  it  is  not  more  fre- 
quent in  rheumatic  patients;  cardiac  complications  are  rare  as  com- 
pared with  those  seen  in  patients  with  genuine  rheumatism;  in  some  epi- 
demics it  is  very  common,  and  in  others  seldom  seen;  there  is  little  or 
no  tendency  to  relapses;  anti -rheumatic  remedies  are  without  striking 
benefit;  it  does  not  skip  about  from  joint  to  joint,  and  usually  fewer 
joints  are  involved. 

Lungs, — The  pulmonary  complications  of  scarlet  fever  are  neither 
so  frequent  nor  so  important  as  those  of  measles.  Broncho-pneumonia 
is  usually  found  at  autopsy  in  septic  cases  where  death  has  occurred  later 
than  the  third  or  fourth  day,  but  it  is  not  generally  recognisable  so  early 
by  physical  signs. 
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In  septic  cases  pleuro-pneumonia  sometimes  occurs  early  in  the  dia- 
ease  and  at  other  times  late,  generally  associated  with  nephritis,  but 
occasionally  without  it.  It  is  always  a  serious  condition,  and  not  infre- 
quently a  direct  cause  of  death.  Empyema  may  follow  pleuro-pneumonia 
or  occur  with  pyemia  or  nephritis,  but  with  the  latter,  tiiniple  serous 
pleurisy  is  more  common.  Oedema  of  the  lungs  occurs  chiefly  with  ne- 
phritis, in  which  it  is  the  most  common  cause  of  death. 

Heart. — t^ardiae  murmurs  are  fro<|iicnt  at  the  height  of  the  disease, 
but  both  endocarditis  and  pericarditis  are  rare.  They  are  oftenest  seen 
in  septic  cases,  and  with  post-scarlatinal  nephritis.  Endocarditis  may  be 
simple  or  malignant,  and  may  lead  to  embnliBm  dnring  convalescence. 
Some  degenerative  changes  in  the  cardiac  muscle  are  probably  present 
in  all  the  severe  cases.  Aoute  dilatation  may  result,  which  i&  sometimes 
a  cause  of  death. 

Blood. — In  all  cases  there  is  a  rapidly  progressing  anapiuia  that  lasts 
into  convalescence.  The  retluelion  in  the  red  cells  in  an  average  case  is 
about  one  million.  The  chief  interest,  however,  attaches  to  the  number 
and  character  of  the  white  cells.  In  mild  cases  there  may  be  only  a 
moderate  increase  in  their  number,  usually  to  from  10,000  to  14:,0UO. 
It  is  in  cases  of  moderate  severity  that  the  characteristic  changes 
are  found.  In  these  there  is  a  decided  leucocytosis  which  appears  early, 
attains  its  maximum  about  the  fourth  day,  and  gradually  declines  until 
the  normal  is  reached,  which  may  be  not  until  the  third,  fourth,  or  fifth 
week.  The  maximum  is  usually  about  30,000  to  35,000;  although  it  may 
be  as  high  as  75.0t)0.  During  the  fiitit  week  the  polynuclear  neutrophiles 
form  from  00  to  95  per  cent  of  these  cells;  the  eosinophiles  as  well  as 
the  lymphocytes  are  diminished.  After  the  fifth  or  sixth  day,  there  is 
a  rapid  increase  in  the  eosinophiles  which  attain  their  maximum,  some- 
times 20  per  cent  of  the  total  ieiicocyte-s,  bctwee-n  the  fourteenth  and 
twenty-first  days.  After  the  third  week  they  gradually  diminish.  Ex- 
ceptionally there  is  found  in  convalescence  a  relative  lymphocytosis,  which 
may  be  as  high  as  50  per  cent.  Complicjitions,  nephritis  excepted,  usu- 
ally show  actual  as  well  ajs  relative  increase  in  the  polynuclear  neutro- 
philes. In  malignant  and  rapidly  fatal  eases  there  is  usually  a  very 
small  prop<)rtion  of  eosinophiles,  and  little  if  any  leucocytosis,  though 
exceptionally  it  may  be  high. 

Digestive  system. — Functional  disturlwinces  are  very  fre(|uent,  and,  in 
fact,  are  seen  in  most  of  the  cases,  but  organic  changes  are  rare.  Vomit- 
ing is  the  mode  of  onset  in  the  majority  of  cases,  but  rarely  continues 
throughout  the  attack.  Late  in  the  disease  it  is  a  freijuent  symptom  of 
ura-mia.  Diarrhoea  may  be  associated  with  it  under  both  conditions. 
The  tongue  is  nearly  always  coated,  and  clears  off  in  quite  a  characteristic 
way,  which,  with  the  prominent  papillse,  gives  rise  to  the  '*  strawberry  " 
appearance.    Catarrhal  stomatitis  u  a  very  frequent  complication,  and 
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in  many  cases  of  severe  membranous  angina  the  same  p: 
the  buccal  cavity. 

Nervous  system, — Nervous  complications  and  sequel 
frequently  with  scarlatina  than  with  most  of  the  infect 
such  severity.  Convulsions  are  frequent  at  the  outset,  a 
dicate  a  severe  attack,  though  not  invariably  so.  Occur 
disease,  they  are  usually  due  to  uraemia,  and  may  be  a 
Meningitis  may  occur  as  a  complication  of  otitis,  in  py 
sometimes  with  post-scarlatinal  nephritis.  Paralysis  i 
neuritis  is  rarely  seen.  Hemiplegia  sometimes  occurs  : 
haemorrhage,  or  from  embolism  secondary  to  endocarditii 
with  nephritis.  Chorea  was  noted  as  a  sequel  in  only  th 
reported  by  Carslaw.  In  a  report  of  187  cases  of  epilep 
states  that  it  followed  scarlet  fever  in  12  cases.  Insanit 
sionally  observed,  the  usual  form  being  acute  mania,  wi 
oovery  in  a  few  weeks  or  months. 

Gangrene, — Cases  of  symmetrical  gangrene  after  sci 
been  reported  by  Wilson  and  others.  The  parts  geners 
the  buttocks,  thighs,  and  arms,  but  it  may  occur  almost 
pathology  of  these  cases  is  obscure.  The  process  usuall; 
eral  places  simultaneously,  or  in  rapid  succession,  and  ai 
till  death  occurs. 

Other  infectious  diseases. — Diphtheria  is  most  freqi: 
may  be  present  even  when  there  is  no  distinct  membrani 

Scarlatina  may  also  be  complicated  by  measles,  ve 
sipelas,  and  occasionally  by  variola  or  typhoid  fever.  Tb 
often  an  irregular  commingling  of  those  belonging  to  t 
They  may  begin  simultaneously,  or  more  frequently  one 
other  is  subsiding. 

Diagnosis. — The  characteristic  symptoms  of  scarlet 
abrupt  onset,  usually  with  vomiting,  the  marked  elevat: 
ture,  the  erythematous  condition  of  the  throat,  the  punci 
the  hard  palate,  and  the  enlarged  papillae  at  the  edges 
tongue,  with  the  appearance  of  the  rash  within  twenty-f< 
difficulties  of  diagnosis  usually  depend  upon  irregulariti 
tion.  The  variations  are  seen  in  the  mildest  and  in  the  m 
In  the  former  the  rash  may  be  of  short  duration,  often  ] 
and  in  consequence  easily  overlooked;  or  it  may  be  pn 
certain  parts  of  the  body  instead  of  being  diffuse.  In 
case  the  groins,  axilla?,  and  loins  should  be  closely  scrutin 
tate  eruption.  In  very  severe  attacks  also  the  rash  may  b 
may  appear  late  or  recede  after  being  fully  out,  or  be  ha^ 
irregular  blotches  instead  of  a  uniform  blush.  In  all  ( 
stress  should  not  be  placed  upon  the  rash  alone. 
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TJntil  we  have  some  exact  means  of  laboratory  diagnosis  as  in  typhoid 
fever^  makria,  and  diphtheria,  an  absolute  diagnosis  will  iu  certain  cases 
be  impossible.  Sometimes  the  diagnosis  remains  doubtful  until  the  end, 
although  occasionally  eonfirmiitory  evidcnct^  may  l)e  obtaine<l  even  in 
convalesccnoe.  'I'hiis,  a  patient  may  desquamate  in  a  manner  so  typical 
as  to  leave  no  doubt  as  to  the  nature  of  the  preceding  illness;  again, 
the  occurrence  of  a  characteristic  sequel^  such  as  nephritis  in  the  third 
or  fourth  week,  may  testify  strongly  for  scarlatina  as  the  primary  disease; 
and,  finally,  the  outbreak  of  undoubted  cases  among  children  who  have 
been  in  contact  with  the  patient  is  practically  conclusive,  always  pro- 
vided other  sources  of  infection  can  be  excludeil.  Desquamation,  how- 
ever, follows  so  many  other  eruptions  that  one  should  not  rely  upon  it 
when  slight  or  irregular  as  an  evidence  of  scarlet  fever,  but  only  upon 
a  typical  exfoliation  upon  <hc  hands  and  feet.  It  is  a  point  of  some  prac- 
tical importance  not  to  oil  the  skin  of  a  patient  when  awaiting  desqua- 
mation for  diagnosis,  as  this  alters  very  much  the  characteristic  appear- 
ances. In  some  puzzling  epidemics  the  length  of  the  incubation  may 
be  of  material  assistance  in  the  diagnosis;  where  this  is  regularly  more 
than  a  week,  one  may  be  pretty  sure  that  he  is  not  dealing  with  scarlet 
fever. 

Scarlet  fever  with  severe  throat  symptoms  and  doubtful  eniption 
can  be  distinguished  from  diphtheria  only  by  cultures,  wliicli  should  be 
made  early  and  repeated  if  the  Srst  result  is  uncertain.  Measles  is 
distinguished  from  scarlet  fever  by  the  length  of  the  invasion,  tlie 
catarrhal  synrptoms,  and  the  slowly  spreading  eruption,  but  most  of 
all  by  Koplik's  spots.  Much  more  difficult  is  it  to  distinguish  between 
mild  scarlatina  and  rubella.  In  rubella  the  important  thing  is  that, 
although  the  rash  may  Ix?  well  markt^il.  often  covering  the  iMxly,  the 
constitutional  symptoms  are  few  or  entirely  absent.  In  scarlet  fever 
with  an  eruption  of  the  same  intensity  there  is  almost  invariably  a  con- 
siderable elevation  of  temperature,  usually  10*-i''  or  103"  F.,  and  a  bright 
red  throat. 

There  are  so  many  skin  eruptions  which  may  resemble  that  of  scarlet 
fever,  that  it  is  always  hazardous  to  make  the  diagnosis  of  this  disease 
from  the  eruption  alone.  This  is  espeuially  true  of  sporadic  cases  occur- 
ring in  infants;  there  is  seen  at  this  age  a  great  variety  of  eruptions, 
usually  associated  with  digestive  disturbances,  which  closely  simulate  a 
scarlatinal  rash;  but  most  of  them  are  of  short  duration.  A  scarlatini- 
form  erythema  is  occasionally  seen  after  diphtheria  antitoxin,  also  in 
influenza,  tj'phoid  fever,  and  varicella,  which  may  cause  them  to  be  mis- 
taken for  scarlet  fever,  or  may  lead  to  the  conclusion  that  both  diseases 
are  present.  The  same  is  the  case  with  the  septic  erytliema  occurring  in 
surgical  patients.  Belladonna,  quinine,  and  occasionally  antipyrine,  may 
produce  eruptions  more  or  le&a  closely  resembling  that  of  scarlet  fever. 


972  THE  SPECIFIC  INFECTIOUS  DISKASBS. 

This  is  also  true  of  some  cases  of  urticaria,  and  of  seTeral 
skin  disease.  There  is  little  doubt  that  many  of  the  cases 
lapsing  scarlatina  are  really  examples  of  recurring  erythen 
as  some  of  the  latter  are  followed  by  a  desquamation  which 
to  that  after  scarlatina.  In  all  doubtful  conditions  great 
to  be  attached  to  the  constitutional  symptoms. 

FrognoslB. — The  mortality  of  scarlet  fever  varies  mu 
epidemics.  In  some,  nearly  all  the  cases  are  of  a  mild 
mortality  may  be  as  low  as  3  or  4  per  cent;  in  others,  a  w 
nant  type  prevails,  and  it  may  be  as  high  as  40  per  cent 
is,  as  a  rule,  more  fatal  in  the  youngest  infants,  becoming 
advances.  This  is  well  shown  in  two  recent  epidemics  in 
Infant  Asylum.    There  were — 

Under  one  year 29  cases ;  mortality,  t 

From  one  to  two  years. 87     "  "         i 

"     two  «  three  "    28     "  " 

Over  throe  years 28     **  " 

In  the  first  epidemic  the  general  mortality  was  -12*5  p 
second  it  was  33  per  cent,  in  the  same  class  of  children. 

The  following  are  the  mortality  records  from  vari 
sources : 

Ashby,  Manchester  Hospital 681  cases ;  mortality 

Koren,  a  single  epidemic 426     **  ** 

Bendz,  Copenhagen 22,086     "  " 

OUivier,  three  Paris  hospitals  for  five  years      898     "  •* 

Fleischmann,  five  epidemics. 1,856     ^  " 

The  general  mortality  of  the  disease  may  therefore  be 
from  12  to  14  per  cent;  it  is,  however,  much  higher  thi 
young  children,  as  shown  by  the  following  figures : 

New  York  Infant  Asylum.. .  116  cases  under  5  years;  mortality 
Ashby.  Manchester  HospiUl .  259     "        "       6     « 

Bendz not  sUted    "      5     "  " 

Heubner 136  cases     "      7     **  " 

Fleischmann not  stated  "      4     "  " 

Under  five  years  of  age  the  average  mortality  from  » 
therefore,  between  20  and  30  per  cent. 

The  fatal  cases  may  be  grouped  in  three  classes:  firsl 
late  nephritis,  in  which  the  early  symptoms  of  the  diseai 
erate  severity  or  even  mild ;  secondly,  the  septic  cases,  nsu 
with  severe  throat  symptoms  and  dying  most  frequently 
week  from  exhaustion,  or  from  some  complication,  such 
pneumonia,  pleurisy,  meningitis,  or  nephritis;  thirdly, 
cases,  which  are  overpowered  by  the  poison  of  the  disea 
two  or  three  days  of  the  attack. 
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Prophylaxis. — Evon  the  mildest  cases  should  he  isolated  for  four 
wec'k8,  and  all  cases  until  desquamation  is  complete.  If  complications 
exist,  such  as  otitis^  rhinitis,  pharyngitiB,  empyema,  or  suppurating 
glandp,  the  quarantine  should  he  continued  until  these  conditions  are 
cured.  Patients  should  not  be  allowed  to  mingle  with  other  children  for 
at  least  a  mouth  after  all  symptoms  have  subsided,  and  should  be  for- 
bidden to  sleep  with  other  children  far  three  months.  Children  in  the 
house  who  have  not  been  exposed  to  the  disease  should  be  immediately 
sent  away;  and  those  who  have  been  exposed,  separately  quarantined  for 
at  least  a  week.  After  recovery,  the  patient,  before  mingling  with  other 
children,  should  have  at  least  two  disinfectant  baths,  the  entire  body 
being  scrubbed  with  soap  and  water  and  then  washed  in  a  solution  of 
carbolic  acid  (1  to  50)  or  bichloride  (1  to  5,000),  and  every  particle  of 
clothing  changed.  The  hair  and  the  scalp  should  bo  thoroughly  washed 
and  disinfected. 

The  nurse  should  be  quarantined  with  the  patient,  and  should  not 
mingle  with  other  members  of  the  family  until  a  complete  change  of 
clothing  has  been  made,  and  hands  and  face  thoroughly  disinfected.  The 
nurse  and  all  others  in  close  contact  with  a  severe  case  should  use  fre- 
quently an  antiseptic  gargle  and  a  nasal  spray.  The  room  should  be  in 
that  part  of  the  house  most  easily  quarantined,  usually  on  the' top  floor; 
during  the  attack  it  should  be  stripped  of  upholstery,  hangings,  and 
carpet,  and  should  be  freely  ventilated  and  kept  as  clean  as  possible. 
All  dust  should  bo  removed  with  damp  cloths  which  should  afterwards 
be  burned;  the  floor  should  occasionally  be  sprinkled  with  a  bichloride 
solution  (t  to  1,000).  The  presence  in  the  room  of  vessels  filled  with 
antiseptic  fluids  is  of  little  or  no  practical  value.  The  same  may  l>o  said 
of  sheets  wet  in  carbolic  or  other  solutions  and  hung  about  the  room. 
Carbolic-acid  poisoning  has  lieeu  known  to  result  from  this  practice. 
After  an  attack  it  should  be  remembered  that  the  room  is  probably 
a  greater  source  of  danger  than  the  patient.  Smooth  walls  should  be 
wi(»ud  with  damp  cloths  wrung  out  of  a  bichloride  solution  (I  to  2,000). 
The  wood-work  should  be  washed  in  the  same  solution  and  the  fl(X»r 
scrubbed  with  it.  After  a  thorough  cleaning,  while  the  floor  is  still 
wet  and  walls  damp,  the  apartment  should  be-  fumigated  with  sul- 
phur, or  better  with  formalin.  A  simple  methwl  of  using  formalin 
is  by  Schering*s  lamp  and  tablets.  If  fumigation  is  to  be  efficient  the 
room  must  be  tightly  closed,  all  cracks  being  stopped  with  cotton,  and 
larger  openings  about  doors,  windows,  and  fire-places  sealed  by  pasting 
paper  over  them.  Bedding,  cushions,  pillows,  carpets,  etc.,  should  be 
hung  over  chairs  or  upon  lines  strung  about  the  room.  Books  should  be 
suspended  from  covers  so  that  the  leaves  are  exposed.  After  fumigation, 
the  room  should  remain  closed  for  twelve  hours.  After  a  severe  case,  the 
walla  should  be  painted  or  whitewashed,  or  if  papered,  the  wall-paper 
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ehouJd  invariably  be  renewed  and  the  irood-vort  rppfiirnec.  ^^lj-t 
Airing  a  room  afWrr  an  attack  is  of  little  or  no  bene£i.  Ar  m^u-ne*  i*  :>r 
record  of  a  patient  contracting  the  diseaBe  in  a  r:»oiL  ix  v-met  zm  -v-j.- 
down  had  been  open  conglantlv  for  three  mombs.  The  c£ri»pife.  tteaiLiir. 
han^ing«,  and  iiphoisterT  are  best  disinfected  hj  ?t*;£.n-  TTnert  -a-i*  i^ 
iiflpoft§ible,  after  a  eevere  caee  the  mattress  and  piljjvf  r;"ii>i.i£  ik  MirDt-i. 
Bedding,  blankets,  and  other  articles  should  be  iK-iifi.  tnc  LTierwirz 
exposed  to  ifunligbt  for  a  ]ong  time  out  of  doorc. 

The  bedclothes,  linen,  and  clothing  removed  frc>it  ihe  jiEiien;  cizrjriz 
an  attack,  should  be  put  at  once  into  a  solution  of  carixoc  acic  • :  i :  i''.  .. 
or  zinc  sulphate  four  ouno^,  common  salt  two  oTineef.  tziz  vtTrr 
one  gallon,  and  afterward  boiled  at  least  two  hours  in  ibe  fiam*  sc»:t:r!:i.. 
Instead  of  handkerchieffi,  pieces  of  old  muslin,  surgec'T:'?  chTiz^..  c-r  t\~ 
•orbent  cotton,  should  be  used  for  cleansing  the  nose  anc  mouiL  v*f  the 
patient  and  burned  immediately. 

The  physician  in  attendance  upon  a  case  should  leave  his  e-nat  ani 
overcoat  in  an  anteroom,  and  put  on  a  long  gown  or  rublier  eci&t.  5ti£- 
ciently  large  to  cover  all  his  clothing.  This  should  always  be  worn  in  the 
sick-room,  and  l>oiled  or  disinfected  when  the  case  is  finished.  For  a  sin- 
gle visit  the  overcoat  may  be  worn  in  the  room,  but  the  clothing  should 
be  changed  lx;fore  viisits  to  other  children  are  made.  After  every  visit  ihe 
physician's  Itands  and  face  should  be  thoroughly  washed  with  soap  and 
t^icn  with  a  disinfectant  solution.  A  physician  in  attendance  upon  scar- 
latinal j^ticnts  should  not  attend  obstetric  cases  or  other  patients  wiih 
recent  wounds.  The  great  liability  of  such  cases  to  contract  scarlatina 
should  never  U;  forgotten.  If,  in  emergencies,  it  becomes  necessary  to 
attend  such  patients,  the  physician  should  change  all  his  clothing  and 
disinfect  his  h%nds,  face,  hair,  and  beard,  with  the  greatest  thoroughness. 

Schools  are  the  hot-beds  for  the  spread  of  scarlet  fever.  The  greatest 
sources  of  danger  are  the  mild  or  walking  cases  in  which  the  disease  has 
not  been  recognised,  and  the  clothing  of  patients  who  have  had  a  severe 
form  of  the  disease.  As  a  rule,  a  child  should  be  kept  from  school  six 
weeks  from  the  beginning  of  the  attack,  and  the  certificate  of  a  physician 
should  Ix!  required  Ixifore  re-admission,  stating  not  only  that  the  des- 
quamation Ik  complete,  but  also  that  the  child  is  suffering  from  no 
se^juelfc.  Other  children  in  the  household  should  not  be  allowed  to  attend 
schools  of  any  kind  during  the  period  of  active  symptoms;  they  should 
be  kept  at  home  on  the  average  for  a  month.  This  precaution  is  neces- 
sary, first,  because  they  might  carry  the  disease  from  the  child  at  home; 
secondly,  l>ecau8e  otherwise  they  might  themselves  attend  school  while 
suffering  from  the  disease  in  a  very  mild  form  or  during  the  period  of 
invasion.  When  the  sick  child  is  completely  isolated,  the  danger  from 
the  first  source  is  very  slight.  During  severe  epidemics  it  frequeatly 
becomes  necessary  to  close  all  schools. 
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During  desquamation  the  spread  of  the  disease  may  be  in  a  measure 
prevented  by  the  free  use  of  iuunetious  and  warm  aiitii^eplic  balliH.  All 
the  excreta  from  the  patient  should  be  disinfected  thmughout  the  discAse, 
host  by  a  carljolic  solution  (1  t"  90).  If  cases  of  scarlet  fever  are  to  l)e 
transportetl,  this  should  he  done  oidy  in  a  vehicle  which  can  be  easily 
disinfected.  Under  all  circumstances  as  few  persons  as  possible  should 
come  in  contact  with  the  patient. 

In  general,  it  is  to  remembered  that  the  danger  is  first  from  the 
patient,  secondly  from  the  room,  and  thirdly  from  the  nurse.  Special  at- 
tention should  always  l>e  given  to  the  complete  and  immediate  isolation 
of  the  first  case  which  apjxjara  in  an  institution  or  community,  which 
should  apply  to  mild  as  well  as  severe  forms  of  the  disease. 

Treatment, — There  is  as  yet  no  specific  for  scarlet  fever.  The  physi- 
cian's duty  in  the  average  case  consists  in  (1)  establishing  proper  quaran- 
tine and  the  carrying  out  of  adequate  means  of  disinfection  ;  (2)  the  hy- 
gienic care  of  the  patient;  (3)  directing  the  diet;  (4)  watching  for  com- 
plications, especially  otitis  and  nt^phritis.  It  should  be  borne  in  mind  tliat 
otitis  is  rarely  accompanied  by  pain  or  tenderness,  and  is  recognised  only 
by  an  examination  of  the  ears;  also  that  severe  and  fatal  nephritis  may 
follow  iniJd  as  well  as  severe  cases. 

Mild  attacks  require  no  medicine.  Children  slioidd  he  kept  in  ImkI 
for  at  least  a  week  after  the  fever  has  subsided,  and  upon  iiuid  diet  for 
a  period  of  three  weeks.  This  is  an  important  matter  in  the  prevention 
of  nephritis,  During  the  height  of  the  eruption,  the  intense  itching  of 
the  skin  may  Ije  atlaytnl  by  sponging  with  a  weak  carholie-acid  solution, 
or  by  inunctions  with  vaseline,  or  by  the  free  use  of  rice  powder.  Plenty 
of  fresh  air  should  always  be  secure*!  in  the  siek-rooni.  As  soon  as  the 
fever  and  rash  have  disappeared,  daily  warm  baths  with  soap  and  water 
should  be  used,  after  which  the  entire  body  should  be  anointeiJ  with 
carboliaed  vaseline,  or  l)orie  acid  and  vaseline,  five-per-cent  strength, 
with  the  two-fold  purpose  of  facilitating  desquamation  and  disinfecting 
the  scales.  In  case  the  skin  becomes  irritated  by  this  treatment,  bran 
baths  may  be  substituted  for  soap  and  water. 

The  temperature  does  not  usually  require  interference  when  it  only 
occasionally  rises  to  104**  or  104.5"  F.  But  if  there  is  hyperpyrexia,  or  a 
temi»erature  which  ranges  from  104'*  to  105.5**  F.  or  over.  antip\Tetic 
measures  are  called  for.  Cold  is  much  safer  and  more  certain  than  drugs. 
Sometimes  cold  sfionging  is  sufficient,  but  in  the  gjeat  proportion  of  cases 
the  cold  pack  or  bath  is  require*!.  The  use  of  cold  in  the  reduction  of 
temperature  is  especially  indicated  in  septic  cases  with  typhoid  symp- 
toms, and  in  those  with  pronounced  cerebral  symptoms. 

The  nervous  symptoms  are  frequently  better  controlled  by  ice  to  the 
head  and  by  cold  sponging  than  by  medication.  Antipyretic  drugs  may 
be  relied  upon  to  control  restlessness  and  promote  sleep^  and  in  mild 
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cases  to  effect  a  moderate  reduction  in.  temperature.    Phenacetine  is 
ujsually  to  be  preferred. 

As  soon  as  the  pulse  becomes  weak  or  rapid  and  irregular^  or  the 
first  sound  of  the  heart  feeble,  stimulants  should  be  given,  no  matter  at 
what  stage  of  the  disease.  In  septic,  or  malignant  cases,  or  in  those  ac- 
companied by  severe  angina,  adenitis,  or  cellulitis,  alcoholic  stimulants 
should  be  used  freely.  Digitalis  is  especially  valuable  when  the  pulse  is 
weak  and  the  tension  low.  It  may  be  given  alone  or  combined  with 
strychnine;  one  minim  of  the  fluid  extract  of  digitalis,  and  gr.  j^ 
of  strychnine  being  the  initial  doses  for  a  child  of  five  years. 

The  erythematous  sore  throat  requires  no  treatment  except  the  use 
of  a  mild  antiseptic  gargle.  If  there  is  a  profuse  nasal  discharge,  gentle 
nasal  syringing  (page  58)  with  a  warm  saline  or  boric-acid  solution 
may  be  used  with  the  hope  of  preventing  infection  of  the  middle  ear. 
The  local  treatment  of  the  membranous  angina  is  the  same  as  that  of 
other  cases  of  pseudo-diphtheria. 

Milder  forms  of  adenitis  require  no  local  treatment.  When  severe, 
the  glands  should  be  covered  with  ichthyol,  and  an  ice-bag  applied  con- 
tinuously. Poulticing  almost  invariably  does  harm.  If  an  abscess  forms, 
early  incision  should  be  practised. 

The  oars  of  patients  with  severe  throat  symptoms  should  be  examined 
daily  in  order  that  there  may  be  no  delay  in  performing  paracentesis 
should  this  become  necessary.  Any  rise  in  temperature  should  direct 
attention  to  the  ears.  The  indications  for  the  operation  are  the  same 
as  in  other  severe  forms  of  otitis. 

The  physician  should  be  constantly  on  the  watch  for  the  development 
of  nephritis,  not  only  during  the  febrile  period,  but  also  during  con- 
valescence. Hepeated  examinations  of  the  urine  are  absolutely  necessary. 
These  are  much  facilitated  by  having  a  rack  of  test  tubes  and  the  ordi- 
nary reagents  for  detecting  albumin  in  the  sick-room,  so  that  the  physician 
may  himself  examine  daily  a  fresh  specimen  of  urine.  The  nurse  should 
be  instructed  to  measure  and  record  accurately  the  twenty-four  hours' 
urine  throughout  the  attack.  The  treatment  of  scarlatinal  nephritis  has 
been  considered  in  the  chapter  devoted  to  Diseases  of  the  Elidney.  Dif- 
fuse cellulitis  of  the  neck  calls  for  free,  early  incision  as  the  only  means 
of  preventing  extensive  sloughing. 

Sera  prepared  by  means  of  several  different  varieties  of  streptococci 
have  been  produced  and  extensively  used  without  any  uniform  or  striking 
success.  One  has  lately  been  produced  by  Moser  (Vienna)  concerning 
whose  effects  there  is  much  more  favourable  evidence.  Escherich,  Bokay, 
and  other  reliable  Continental  observers  in  their  reports,  declare  that  its 
effects  are  not  less  striking  than  those  obtained  from  diphtheria  anti- 
toxin.   It  is  not  yet  on  the  market. 

During  convalescence,  tonics,  particularly  iron  and  digitalis,  are 
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called  for.  The  urine  should  be  frequently  examined  for  a  long  time; 
cntisepiic  gargles  aud  a  nasal  spray  or  syringe  should  be  used  as  long 
as  a  purulent  discharge  from  the  nose  or  pharynx  continues. 


CHAPTER  11. 

MEASLES. 
Synon^mB:  Rubeola,  MorbiUL 

Measles  is  an  epidemic  contagious  disease,  more  widely  prevalent 
than  any  other  eruptive  fever;  very  few  persons  reach  adult  life  without 
contracting  it  One  attack  usually  confers  immunity.  It  is  highly  con- 
tagious even  from  the  beginning  of  the  invasion,  and  spreads  with  great 
rapidity  from  the  patient  to  all  susceptible  persons  exposed.  The  poison, 
however,  does  not  cling  so  long  to  clothing  or  apartments  as  does  that  of 
scarlet  fever.  Measles  has  a  period  of  incubation  of  from  eleven  to  four- 
teen days;  a  gradual  invasion  of  three  or  four  days  with  symptoms  of 
an  acute  coryza;  a  maculo-papular  eruption  which  appears  lirst  upon  the 
face  and  spreads  slowly  over  the  body,  and  which  lasts  from  four  to  six 
days.  This  is  followed  by  a  fine  bran-like  desquamation,  which  is  com- 
plete in  about  a  week.  The  mortality  is  low,  except  among  infants  and 
delicate  children,  in  whom  it  may  reach  30  or  even  40  per  cent.  In 
institutions  for  infants  and  young  children  no  disease  is  more  to  be 
dreaded  than  measles,  not  only  on  account  of  its  severity,  but  from 
the  frequency  with  which,  in  such  subjects,  it  is  complicated  by  broncho- 
pneumonia. 

Etiology. — The  essential  cause  of  measles  is  as  yet  unknown.  It  is 
generally  bt^Ueved  to  be  due  to  a  micro-organism,  butj,  as  in  the  case  of 
scarlatina^  nil  attempts  to  isolate  it  have  thus  far  been  unsuccessful.  The 
poison  is  one  which  possesses  remarkable  powers  of  diffusion,  but  whose 
viability  is  much  less  than  that  of  most  of  the  pathogenic  germs  which 
are  known.  Only  a  short  exposure  is  required  to  communicate  the  dis- 
ease, and  even  close  proximity  to  a  patient  does  not  seem  necessary.  One 
instance  has  come  under  my  own  observation  where  measles  was  appar- 
ently conveyed  by  an  exposure  of  half  an  hour  across  a  hospital  ward,  a 
distance  of  at  least  fifteen  feet. 

rredUposition. — Very  young  infants  do  not  so  readily  contract  mea- 
sles, but  all  other  children  are  extremely  susceptible.  The  disease  broke 
out  in  a  cottage  of  the  New  York  Infant  Asylum  which  was  occupied  by 
twenty-three  children,  nearly  all  of  them  being  under  two  years  old; 
only  four  escaped,  all  these  being  under  five  months  old.  In  an  epi- 
demic reported  by  Smith  and  Dabney,  110  unprotected  children,  between 
the  ages  of  eight  and  eighteen  years,  were  exposed  and  only  two  escaped. 
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In  the  Nursery  and  Child's  Hospital,  during  the  epidemic  of  1892^  there 
were  62  children  over  two  years  of  age ;  five  were  protected  by  a  previous 
attack  and  escaped;  of  the  remaining  57  children,  55  took  the  disease. 
There  were  also  in  the  institution  113  children  under  two  years  old;  of 
this  number  78  per  cent  took  the  disease;  but,  although  a  number  were 
exposed,  not  one  child  under  six  months  old  contracted  measles.  The 
age  of  the  persons  affected  depends  much  upon  the  length  of  time  since 
the  last  outbreak  of  the  disease.  In  an  epidemic  occurring  in  the  Island 
of  Guernsey,  where  the  disease  had  not  prevailed  for  many  years,  all  ages 
were  affected,  the  youngest  being  twelve  days  old,  and  the  oldest,  a  man 
and  wife,  each  aged  eighty  years.  Somer  has  reported  an  instance  of 
an  eruptiox>  of  measles  appearing  in  a  child  twelve  hours  after  birth; 
the  mother  was  suffering  from  the  disease  at  the  time.  Gautier  has  col- 
lected six  additional  cases,  where  measles  either  existed  at  the  time  of 
birth  or  developed  within  a  few  hours  after  it. 

Except,  then,  in  early  infancy,  the  probabilities  are  very  strong  that 
every  child  exposed  to  measles  will  contract  the  disease.  Occasionally, 
however,  one  is  seen  who  seems  insusceptible  to  the  poison,  no  matter 
how  close  the  exposure. 

Epidemics  of  measles  are  more  frequent  and  more  severe  during  the 
winter  and  spring  months.  They  are  least  frequent  and  mildest  during 
the  autumn  months. 

Incubation. — In  144  cases,*  in  which  the  period  of  incubation  could 
be  definitely  traced,  it  was  as  follows: 


Inoubation  of  less  than  nine  daye 8 

"  "  nine  or  ten  days ^  ** 

**  "  eleven  to  fourteen  days. 96  ** 

**  "  fifteen  to  seventeen  days 19  ** 

"  "  eighteen  to  twenty-two  days 6  " 

Thus  in  6Q  per  cent  of  the  cases  the  incubation  was  between  eleven  and 
fourteen  days,  and  in  only  one  case  was  it  less  than  a  week.  The  con- 
stancy of  the  incubation  period  is  strikingly  shown  in  some  epidemics. 
Thus  in  the  one  reported  by  Smith  and  Dabney  in  an  institation  in  Vir- 
ginia, exactly  eleven  days  after  the  rash  appeared  in  the  firat  case,  the 
disease  developed  in  twenty  children — no  cases  having  occoned  in  the 
interval. 

Duration  of  the  infective  period. — This  is  much  shorter  than  in  scar- 
let fever,  and  the  average  duration  may  be  placed  at  three  weeks.  Haig- 
Brown  discharged  fifty-eight  cases  on  or  before  the  twenty-ninth  day 
of  the  disease,  and  in  no  instance  was  measles  spread  by  these  children. 

*  About  twenty-five  of  these  are  taken  from  my  own  noords;  the  mnaiiid«r  9n 
mainly  isolated  cases,  scattered  through  medical  hterature.  The  inoabftticm  It  re(d> 
oned  from  the  time  of  exposure  to  the  beginning  of  the  oatarrh. 
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Hanflom,  however,  records  one  instance  in  which  it  was  communicated 
thirty-one  days  after  the  appearance  of  the  rash. 

Measles  is  highly  contagions  from  the  beginning  of  the  catarrhal 
symptoms.  A  case  occurred  in  the  Babies'  Hospital  under  my  own  ob- 
servation, in  which  a  child  conveyed  the  disease  four  days  before  the  rash 
appeared.  Rant?om  reports  another  precisely  similar.  An  instance  has 
been  related  to  me  by  Dr.  S.  W.  Lambert,  where,  of  thirteen  little  girls 
who  were  at  a  children's  party,  only  one  escaped  measles,  the  source  of 
infection  being  a  child  who  showed  no  rash  until  the  following  day;  the 
child  who  escaped  had  previou.*ily  had  measles.  The  period  of  greatest 
contagion  is  still  a  matter  of  dispute,  the  general  belief  being  that  it  is 
coincident  with  the  highest  temperature,  the  full  eruption,  and  the  most 
severe  catarrhal  symptoms. 

With  the  fading  of  the  eruption  and  the  subsidence  of  the  catarrh,  the 
communicability  of  measles  diminishes  rapidly.  It  is  relatively  feeble 
during  desquamation,  and  soon  after  this  period  it  usually  ceases  alto- 
gether. It  is  generally  proportionate  to  the  seventy  of  the  catarrhal 
symptoms,  and  where  these  are  protracted  it  is  probable  that  the  disease 
may  be  communicated  for  a  much  longer  period  than  that  mentioned. 

Mode  of  infection. — Measles  is  usually  spread  by  direct  contagion,  very 
infrequently  thnmgh  the  medium  of  clothing,  furniture,  or  a  third  j>er8on. 
Townsend  (Boston)  records  an  instance  in  which  one  family  moved  into 
a  tenement  house  on  the  same  day  on  which  it  was  vacated  by  another 
family  in  which  two  "children  had  suffered  from  measles,  one  of  them 
fourteen  and  the  other  eighteen  days  previously.  The  apartments  were 
not  fumigated  or  disinfected,  and,  although  there  were  two  susceptible 
children  in  the  incoming  family,  they  did  not  contract  the  disease. 
Measles  rarely  if  ever  clings  to  apartments  for  weeks  or  months,  as  does 
scarlet  fever.  Many  instances  are  on  record  in  which  the  disease  has  been 
carried  by  a  third  person;  but,  after  all,  this  rarely  liappens,  unless  the 
contact  both  with  the  sick  and  the  well  child  is  very  close  and  the  interval 
short.  It  is  very  seldom  that  measles  is  carried  by  a  physician  who  takes 
even  ordinary  precautions.  In  a  case  reported  by  Girom,  the  clothing 
of  a  patient  is  stated  to  have  conveyed  the  disease  nineteen  days  after  an 
attack,  but  this  must  be  regarded  as  very  exceptional. 

Lesions. — The  only  constant  lesions  of  measles  are  those  of  the  skin 
and  the  mucous  membranes,  chiefly  of  the  respiratory  tract.  According 
to  Neumann,  the  process  in  the  skin  is  of  an  inflammatory  character,  but 
is  more  superficial  than  in  scarlet  fever.  There  is  congestion,  accom- 
panied'by  an  exudation  of  round  cells  about  the  small  blood-ves-sels,  and 
also  about  the  sweat  and  sebaceous  glands,  and  the  papillse.  To  this 
exudation  and  the  oedema,  the  swelling  of  the  skin  is  due.  It  occurs 
everywhere,  but  is  especially  noticeable  upon  the  face. 

The  changes  in  the  mucous  membranes  are  quite  as  much  a  part  of 
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the  disease  as  are  those  of  the  skin.  There  is  a  catarrhal  inflammaiion 
affecting  the  conjunctivae,  nose,  pharynx,  larynx,  trachea,  and  large 
bronchi,  which  varies  in  intensity  with  the  severity  of  the  attack.  In  the 
most  severe  forms  in  infants  and  in  young  children,  this  inflammation 
extends  with  great  uniformity  to  the  small  bronchi,  and  usually  to  the 
air  vesicles,  causing  broncho-pneumonia.  In  severe  cases,  the  lesion  in 
the  pharynx  and  larynx  also,  instead  of  being  catarrhal,  may  be  mem- 
branous; the  larynx  being  much  more  frequently  involved,  and  the  ears 
much  less  so,  than  in  scarlet  fever.  Freeman  has  described  areas  of  focal 
necrosis  in  the  liver  similar  to  those  found  in  diphtheria;  they  were 
present  in  four  of  twelve  cases  examined.  The  lesions  of  the  lungs  and 
of  other  organs  will  be  more  fully  considered  under  Complications. 

The  bacteria  which  are  associated  with  the  lesions  of  the  respiratory 
tract  are  the  staphylococcus  and  the  streptococcus,  separately  or  together, 
and  either  form  may  be  associated  with  the  pneumococcus  (see  Bac- 
teriology of  Broncho-Pneumonia,  page  532).  The  poison  of  measles  pro- 
duces conditions  in  the  mucous  membranes  of  the  respiratory  tract  which 
are  especially  favourable  for  the  development  of  these  bacteria.  They 
are  present  in  the  mouth  in  great  numbers ;  they  may  cause  pneumonia, 
otitis,  and  other  local  inflammations,  and  the  pneumococcus  or  strepto- 
coccus may  produce  a  general  septicaemia. 

Symptoms. — Invasion. — As  a  rule,  the  invasion  of  measles  is  gradual, 
both  the  fever  and  catarrhal  symptoms  increasing  steadily  up  to  the  ap- 
pearance of  the  eruption.  The  characteristic  symptoms  of  the  invasion 
are  those  of  a  severe  coryza — suffusion  of  the  eyes,  increased  lachryma- 
tion,  photophobia,  sneezing,  and  a  discharge  from  the  nose.  The  hoarse, 
hard  cough  indicates  that  the  catarrhal  process  has  involved  the  larynx 
and  trachea,  as  well  as  the  visible  mucous  membranes.  Frequently  the 
patient  complains  of  some  soreness  of  the  throat,  and  on  inspection  there 
is  seen  moderate  congestion  of  the  tonsils,  fauces,  and  pharynx.  On  the 
hard  palate  are  frequently  seen  small  red  spots.  Much  more  character- 
istic are  the  minute  white  spots  upon  the  mucous  membrane  of  the  cheeks, 
known  as  Koplik's  sign  (see  Diagnosis).  The  constitutional  symptoms 
are  indefinite,  and  may  be  met  with  in  almost  any  disease.  There  is 
dulness,  headache,  pains  in  the  back,  and  the  usual  symptoms  of  malaise; 
there  is  rarely  vomiting  or  diarrhoea.  Drowsiness  is  a  frequent  symptom, 
and  is  regarded  by  the  laity  as  characteristic. 

The  exceptional  cases  in  which  the  invasion  is  abrupt  are  puzzling. 
Xhere  may  be  a  sudden  accession  of  fever  with  vomiting,  and  even  con- 
vulsions, as  in  a  case  lately  under  my  observation.  Not  infrequently, 
when  the  disease  prevails  epidemically,  the  invasion  is  sudden,  with  high 
fever  and  pulmonary  symptoms  which  are  so  severe  as  to  mask  every- 
thing else  until  the  rash  makes  its  appearance,  the  case  up  to  that  time 
being  often  regarded  as  one  of  primary  pneumonia  or  of  influenza.    The 
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duration  of  the  stage  ol  invasion — i.  e.,  from  the  beginning  of  the  ca- 
tarrh until  the  eruption — in  270  cases  of  which  1  have  notes,  was  as 
follows : 

Idajorleas 85  oases. 

adays. 47     " 

8    "    M     " 

4    "    64     " 

B    *»    ..29     •' 

From  thif?  table  it  will  be  seen  that  the  length  of  the  period  of  invasion 
varies  considerably — more,  I  think,  in  infants  and  very  young  children 
(most  of  these  were  under  three  years  old)  than  in  those  who  are  older. 
In  the  greater  number  of  cases  it  lasts  from  two  to  four  days. 

Eruption, — The  rash  usually  appears  on  the  third,  fourth,  or  fifth  day 
of  the  disease — in  the  largest  number  upon  the  fourth  day.  As  a  rule,  it 
is  first  seen  behind  the  ears,  on  the  neck,  or  at  the  roots  of  the  hair  over 
the  forehead.  It  appears  as  small,  dark-red  spots,  which  are  at  first  few, 
scattered,  and  not  elevated,  resembling  flea-bites.  In  twenty-four  hours 
the  macules  are  much  more  numerous,  and  many  of  them  have  become 
papules.  They  frequently  group  themselves  in  crescentic  forms.  They 
are  usually  separated  by  areas  of  normal  skin,  but  where  the  rash  is  in- 
tense they  are  frequently  coalescent.  From  the  time  of  its  first  appear- 
ance to  the  ful!  development  of  the  rash  on  the  face,  is  usually  about 
thirty-six  hours,  but  may  be  from  *me  to  three  days.  With  a  full  erup- 
tion (Plate  XVI)  there  is  considerable  swelling  of  the  face,  especially 
about  the  eyes,  and  the  features  are  sometimes  scarcely  recognisable.  On 
the  second  day  of  the  rash  it  begins  to  appear  upon  the  neck  beneath  the 
chin,  the  upper  part  of  the  chest  and  back ;  on  the  tliird  day  the  trunk  is 
covered,  and  scattered  spots  are  seen  upon  the  extremities.  The  rash 
appears  last  upon  the  lower  extremities*,  and  by  the  time  it  is  fully  out 
upon  them  it  has  usually  begun  to  fade  from  the  face.  In  mild  cases  it 
remains  discrete,  but  in  severe  ones  it  is  frequently  confluent  upon  the 
face  and  upon  the  extensor  surfaces  of  the  extremities.  As  a  rule,  it 
covers  the  entire  body,  even  the  palms  and  soles. 

The  eruption  fades  slowly  in  the  order  of  its  appearance,  and  there  is 
left  Iwhind,  in  typical  cases,  a  slight  brownish  staining  of  the  skin,  which 
often  remains  for  a  week  or  more.  The  duration  of  the  rash  is  from  one 
to  six  days,  the  average  being  four  days. 

There  are  many  cases  in  which  the  rash  does  not  follow  the  typical 
course  described:  (1)  Instead  of  spreading  gradually,  the  entire  body 
may  be  covered  in  a  few  hours.  (2)  The  rash  may  be  hsmorrhagic. 
This  condition  was  present  in  about  ^ve  per  cent  of  my  cases.  The 
whole  eruption  may  be  luemorrhagic,  or  it  may  be  so  only  upon  certain 
parts—usually  the  abdomen  or  extremities.  Under  such  circumstances 
small  petechial  spots  take  the  place  of  the  macules — the  "  black  measles  " 
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of  the  older  writers.  It  is  in  most  cases  a  bad,  but  by  no  means  & 
fatal  symptom.  1  have  seen  it  in  several  cases  that  were  not  especially 
severe.  (3)  The  rash  may  be  very  faint,  and  of  short  duration,  being 
scarcely  elevated  at  all.  (4)  It  may  consist  of  very  minute  papule&» 
closely  resembling  the  rash  of  scarlet  fever.  It  is  to  be  remembered,  how- 
ever, that  the  irregular  eruptions  of  scarlet  fever  much  more  frequently 
resemble  measles  than  vice  versa.  (6)  It  may  be  very  scanty,  and  late  in 
its  appearance ;  particularly  in  eases  of  great  severity  and  hyperpyrexia — 
the  so-called  malignant  cases.  (6)  Temporary  recession  of  the  erup- 
tion may  occur  at  any  time  during  the  height  of  the  disease,  and  is  usually 
due  to  heart  failure.  A  recurrence  of  the  eruption  after  it  has  run  its 
usual  course  is  something  which  I  have  never  seen;  although  such  cases 
have  been  reported,  I  believe  them  to  be  very  exceptional. 

During  the  first  two  days  of  the  eruption,  the  local  and  constitutional 
symptomB  increase  in  severity,  both  usually  reaching  their  maximum  at 
the  time  of  the  full  development  of  the  rash  upon  the  face.  The  skin 
is  swollen,  and  the  scat  of  intense  itching  and  burning.  The  eyes  are 
very  red  and  sensitive  to  light,  and  there  is  swelling  of  the  conjunciivw 
with  an  abundant  production  of  mucus  or  muco-pus,  causing  the  lids  to 
adhere.  There  is  pain  on  swallowing,  also  swelling  of  the  glands  at  the 
angle  of  the  jaw  or  in  the  post-cervical  region.  The  cough  is  frequent 
and  very  annoying.  There  is  complete  anore-Tia,  and  often  diarrhoea. 
The  tongue  is  coated,  and  may  show  at  its  margin  enlarged  papilh 
Bomewhat  resembling  the  "strawberry'"  appearance  of  scarlet  fever. 
As  the  rash  fades  the  temperature  declines  rapidly,  often  reaching  the 
normal  in  two  or  three  days.  The  catarrhal  symptoms  now  subside,  ai 
soon  the  patient  is  convalescent.  Within  a  day  or  two  after  the  fev^ 
has  ceased,  the  rash  disnp]>cars. 

Desquamation. — This  begins  almost  as  soon  as  the  rash  has  subsided, 
and  is  first  noticed  on  the  face  and  neck,  where  the  eruption  first  ap- 
peared. The  nature  of  the  desquamation  is  invariably  fine,  branny  scab 
never  in  large  patches,  as  in  scarlet  fever.  It  is  often  qnite  indistinct 
and  may  be  overlooked.  Its  usual  duration  is  from  five  to  ten  days.  It 
may,  however,  be  prolonged  for  two  weeks.  The  amount  of  desquaraatioi 
varies  considerably  in  the  different  cases.  It  is  most  marked  in  those  in 
which  there  has  been  an  intense  eruption.  There  is  frequently  noticed 
at  this  time  an  odour  about  the  patient  which  is  quite  characteristic  ol 
measles.  During  this  stage  the  cough  often  persists  and  the  eyes  remain! 
weak  and  very  sensitive  to  light,  but  in  other  respects  the  patient  usually 
feels  perfectly  well. 

1.  The  mild  ca^es. — The  mildest  cases  are  distinguished  by  low  tem- 
perature, which  at  the  height  of  the  eruption  usually  reaches  102"  F.,  but 
rarely  lasts  more  than  four  days.  The  eruption  is  often  scanty,  and  ia^ 
never  confluent.    The  swelling,  itching,  and  other  cutaneous  symptoi 
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are  wanting,  aa  is  also  tlie  iiitense  nnl  colour  of  the  skin.  The  rash  is 
frotjuently  obscure,  ami,  without  the  other  symptoms,  hardly  suthcient 
for  iliuguosis.  The  catarrhal  symptoms  are  more  nnifonn  than  the  rash, 
but  these  are  very  milil  as  eomjiareil  with  the  usual  fonn.  Tiie  duration 
of  the  rash  is  shorter,  desquamation  is  scarcely  percejitihle,  and  there  are 
no  caniplications. 

2.  The  casPH  of  madvratt'  sfwrilij. — The  course  i)l  measles  is  nuieh 
more  regular  in  children  over  three  years  old  than  in  inruney.     In  the 
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KiQ.  195.— Ternpernturo  curve  id  unoomplicatod  nieiwles,  Hhowtng^  the  irntduBl  line  and  critical 
fall ;  patient  teu  yenn  4i]il ;  m  =  dnt  eruption  ;  „  =  TiiH  L-ruption   on  tliu  faL'u. 

Fia.  IM.— Typical  curve  in  uucomplicated  meattlaif  wiili  jcraduai  nae  and  f^riidual  fall;  patient 
three  yean  old. 


former,  the  symptoms  of  invasion  come  on  gradually,  and  the  tempera- 
ture rises  steadily  until  the  appearance  of  the  eruption,  which  is  in  most 
cases  on  the  tliird  or  ffiiirth  day  of  the  disease.  Figs.  195  and  I9G  repre- 
sent the  typical  tempera- 
ture curve  in  average  un- 
complicated cases.  Such  a 
cu rve  was  seen  i u  44  per 
cent  of  173  cases  in  which 
careful  observations  were 
made.  Sometimes  the  de- 
cline in  the  fever  is  very 
rapid,  almost  a  crisis,  aa  in 
Fig,  11*5.  hut  more  often  it 
falls  gradually,  aa  in  Fig. 
19fi.  In  such  cases  the 
duration  of  the  fever  is 
from  five  to  nine  days,  the 
average  Iveing  about  a  week. 


Fi».  197. — A  not  infrequent  tomprmturo  ourvc  in  mea- 
alc*.  thowintr  abrupt  invii»)nn,  but  HulMe<^uent  course 
typical;  uucompticoteU  vnae;   pntieut  nine  uioolha 


The  other  symptoms  follow  very  closely  the 
course  of  the  fever.  The  maximum  temperature  is  nearly  always  coinci- 
dent with  the  full  rash  upon  the  face,  at  this  time  usually  being  in  un- 
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complicated  cases  from  103°  to  104**  F.  in  older  children,  and  104°  to 
105"  in  infants  and  young  children. 

A  not  very  uncommon  temperature  curve  is  that  of  Fig.  IDT,  where 
the  onset  of  the  disease  is  marked  by  a  sudden  ri^  to  102''  or  even  104'* 
F.,  with  a  fall  nearly  or  quite  to  normal  on  the  second  day,  after  which 
the  fever  rises  gradually,  as  in  the  first  group.  This  curve  was  seen  in 
5  per  cent  of  my  cases. 

3.  The  severe  cases. — In  Fig.  198  is  sho^-n  a  t\'pe  of  the  disease  which 
is  more  frequent  in  infants  than  in  older  children,  the  important  features 
being  the  late  eruption  and  the  continuance  of  the  high  fever  for  several 
days  after  the  rash  has  begun  to  fade.  Such  a  prolonged  course  and  so 
high  a  temperature  are  almost  invariably  due  to  some  complication, 
nsnally  broncho-pneumonia.  Where  the  pneumonia  gots  on  to  the  pro- 
duction of  areas  of  consolidation,  the  fever  usually  continues  for  three 
and  sometimes  for  four  weeks,  even  though  terminating  in  recovery. 


Fio.  198. — Measles  with  prolonged  invauon;  ooDtinuance  of  hieh  temperature  after  fUll  erup- 
tion due  to  severe  bronclutia  and  diarrhoea;  child  two  years  old. 


Figs.  199  and  200  illustrate  two  t}*pes  of  the  disease  which  are  often 
seen  when  measles  is  complicated  by  pneumonia.  In  cases  like  that  shown 
in  Fig.  199  the  onset  is  abrupt  with  high  temperature,  prostration,  and 
pulmonary  sjTnptoms  not  unlike  those  of  primary  pneumonia.  A  tem- 
perature curve  resembling  this  was  seen  in  28  of  173  cases.  The  rash  is 
often  late  in  appearance;  it  is  faint  and  altogether  irregular;  it  may 
recede  after  the  first  day  and  reappear  after  an  interval  of  one  or  two 
days.  The  catarrhal  symptoms  are  not  marked,  but  the  whole  force  of 
the  disease  seems  to  be  expended  upon  the  lungs.  The  diagnosis  of  these 
cases  presents  great  difficulties,  and  very  often  it  would  not  be  made 
but  for  the  fact  that  there  are  other  cases  of  measles  in  the  family  or 
the  institution.  This  form  is  usually  seen  in  infants,  and  it  is  usually 
fatal. 

In  other  cases  marked  by  a  sudden  severe  onset,  the  system  seems  to 
be  overpowered  by  the  poison  of  the  disease  itself.    There  is  profound 
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depression,  and  hyporpyrcxia,  and  the  pationt  may  dk?  from  tnxwnuu  with 
cerebral  symptoms  before  the  appearance  of  the  rash  or  just  as  it  is  begin- 
ning to  show*  itself.  Sometimes  the  pulmonary  symptoms  are  entirely 
wanting;  at  others  the  rush,  if  it  appears,  is  htEmorrhagic. 

In  still  another  group  of  cases  the  onset  is  not  violent,  and  for  the 
first  two  days  the  attack  may  appear  to  be  of  only  average  severity  j  but 
then*  mny  then  develop,  often  quite  sud- 
denly, pulmonary  synjptoms  of  such  intensity 
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Flo,  200. 


Fio.  199. — Kttlfl!  RtUt'k  ofroeuluft,  cntnpUcftti'ti  hy  hmnclio-pnomimnin  ;  vtry  RL'vcra  Rymptonu 

f*uiii  tho  oiwet;  patient  eighteen  nioiit)it«  old ;  defllh  un  teuUi  dny. 
Fio.  200. — Fatiil   ittnok  of  iiiea»le«,  comiilk'stod  by  bronctio-iiocunionU;  early  invasion  mild, 

but  rufiid  development  of  severe  Byinjitoma  on  fourth  day ;  rofth  ou  last  day ;  patieut  eight 

monllm  old. 


aa  to  cause  death  within  twenty-four  hours.  The  eruption,  if  seen  at  all, 
is  faint  and  not  oharacteristie  (I'^ig.  200). 

A  secondary  rise  in  the  temperature  after  it  has  once  fallen  to  normal 
was  seen  in  8  of  173  cases,  being  due  to  the  development  of  otitis,  ileo- 
colitis, or  pneumonia. 

Complioationa  and  Seqnelc. — The  most  frequent  and  most  important 
complication  of  measles  is  broncho-pneumonia,  and  next  to  this  are  ileo- 
colitis, otitis,  and  membranous  laryngitis.  Most  of  the  others  are  in- 
frequent;  all  complicationB  are  rt^atively  rare  in  cliildren  over  four 
years  old. 

Lungs. — The  greatest  danger  in  measles  arises  from  pulmonary  com- 
plications, and  the  frequency  is  greatest  in  children  under  two  years  of 
age.  In  two  epidemics  in  the  Nursery  and  Child's  Hospital,  em- 
bracing about  300  cases,  nearly  all  in  children  under  three  years  old, 
broncho-pneumonia  occurred  in  about  40  per  cent  of  the  cases.  Of  those 
who  had  pneumonia,  70  per  cent  died.  Fortunately,  such  a  record  as  this 
is  never  seen  outside  of  asylums  or  hospitals  for  young  children.  Of 
2,177  cases,  embracing  several  epidemics  of  measles  among  children  of 
all  ages,  pneumonia  occurred  in  10  per  cent.  My  own  experience  in  the 
post-mortem  room  fully  bears  out  the  statement  of  Henoch,  that  a  cer^ 
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taiD  amount  of  pneumonia  is  found  in  almost  every  fatal  case.  Pnen* 
monia  is  more  frequent  and  its  mortality  is  higher  in  spring  and  winter 
epidemics  than  in  those  occurring  at  other  seasons.  It  may  develop  at 
any  time  from  the  beginning  of  invasion  until  convaleBcenoe,  bat  it 
mostly  frequently  begins  about  the  time  of  full  eruption. 

Lobar  pneumonia,  although  rare,  occasionally  occurs  as  a  connplica- 
tion  in  children  over  three  years  old.  In  some  epidemics  many  of  the 
cases  of  pneumonia  are  complicated  by  severe  pleurisy>  which  adds  much 
to  the  danger  from  the  disease.  This  form  is  frequently  followed  by 
empyema.  Pneumonia  is  always  to  be  suspected  when  the  temperature 
continues  high  after  the  full  appearance  of  the  rash. 

Bronchitis  of  the  large  tubes,  always  accompanied  by  tracheitis,  is 
Been  in  every  case  of  measles,  possibly  excepting  a  few  of  the  very  mild- 
est. This  is  so  constant  a  feature  as  hardly  to  be  ranked  as  a  complica- 
tion. In  nearly  all  of  the  severe  cases  the  bronchitis  extends  to  the  me- 
dium-sized and  smaller  tubes. 

Larynx. — A  mild  catarrhal  larjTigitis  accompanies  almost  every  case 
of  measles.  Severe  catarrhul  laryngitis  is  present  in  about  ten  per  cent 
of  the  cases ;  it  may  give  symptoms  which  closely  resemble  those  of  mem- 
branous laryngitis,  and  the  two  are  no  doubt  often  confused.  (For  the 
points  of  dilTerential  diagnosis  see  page  4^3). 

Membranous  lar}'ngitia  is  more  often  seen  as  a  complication  of 
moaslcH  tlian  of  scarlet  fever.  It  is  especially  seen  in  the  epidemics  of 
institutiun.s.  As  a  cause  of  death  iu  older  children  it  ranks  next  to 
pneumonia.  When  it  develops  at  the  height  of  t^e  disease,  it  ia  some- 
times duo  to  the  streptococcus;  but  when  it  develops  at  a  later  period, 
it  ia  usually  due  to  the  diphtheria  bacillus.  The  streptococcus  inflamma- 
tion is  in  most  cases  associated  with  similar  changes  in  the  pharrnx  or 
tonsils,  but  not  always.  True  diphtheria,  occurring  as  a  complication 
of  measles,  not  infrequently  begins  in  the  larynx.  The  streptococcus  in- 
flammntion  may  be  as  serious  in  this  connection  as  is  true  diphtheria. 
from  the  probability,  which  amounts  almost  to  a  certainty,  of  the  devel- 
opment of  broncho-pneumonia.  No  complication  is  more  to  be  dreaded 
than  this.  The  diagnosis  between  the  true  and  pseudo-diphtheria  may 
sometimes  be  made  by  the  time  of  development,  but  only  with  certainty 
by  cultures.  I  once  saw  in  measles,  where  no  false  membrane  was  pres- 
ent in  the  rest  of  the  larynx,  a  necrotic  inflammation  with  almost  en- 
tire destruction  of  the  vocal  cords — a  condition  which  may  be  compared 
to  that  seen  in  the  tonsils  or  epiglottis  in  scarlatina. 

Throat.— A  catarrhal  angina  is  part  of  the  disease,  and  is  as  charac- 
teristic of  measles  as  is  the  eruption  upon  the  skin.  There  is  acute  con- 
gestion and  swelling  of  the  tonsils,  uvula,  palate,  and  pharynx.  In  a 
certain  proportion  of  cases,  very  much  less  frequently  than  in  scarlatina, 
the  development  of  membranous  patches  is  seen  upon  the  tonsils  and  ad* 
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jaccnt  mucous  membranes.  These  occur  in  two  or  three  per  cent  of  the 
cases.  They  arc  to  be  regarded  in  the  same  light  aa  similar  conditions 
complicating  scarlet  fever,  with  these  differences,  that  in  measles  there 
is  much  greater  likelihood  of  the  extension  of  the  disease  to  the  larynx, 
white  extension  to  the  nose  and  ears  is  much  leas  probable.  True  diph- 
theria, however,  may  complicate  measles,  and  cases  of  membranous  in- 
flammation of  the  tonsils  or  pharynx  developing  late  in  measles  are 
usually  due  to  the  Klebs-Loeffler  bacillus. 

Although  in  most  cases  the  inflammations  of  the  pharynx  and  tonsils 
which  accompany  measles  are  not  serious  when  they  are  due  to  the  strep- 
tococcus, they  are  sometimes  quite  as  severe  as  any  that  accompany  scarlet 
fever.  They  may  cause  death  from  general  sepsis  apart  from  any  affec- 
tion of  the  lar_\Tix. 

Digestive  System. — Gastric  disorders  are  not  more  common  than  in 
other  febrile  diseases ;  but  diarrhoea  is  very  frequent,  and  in  summer  it 
may  be  even  more  serious  than  the  pulmonary  complications.  All  forms 
of  diarrhoea  are  seen,  from  that  which  results  from  simple  indigestion  to 
the  severe  types  of  ileo-colitis.  This  complication  is  most  often  seen  in 
children  under  two  years  old.  The  most  severe  intestinal  symptoms  are 
not  usually  seen  at  the  height  of  the  primary  fever;  but,  beginning  at 
this  time,  they  often  increase  in  severity,  and  are  most  marked  in  the 
second  and  third  weeks  of  the  disease. 

Catarrhal  stomatitis  is  present  in  almost  every  case  of  measles;  less 
frequently  the  herpetic  form  is  seen,  ITlcerative  stomatitis  is  not  uncom- 
mon, particularly  in  institutions.  One  of  the  worst  complications  of 
measles,  but  fortunately  a  rare  one,  is  gangrenous  stomatitis,  or  noma. 
This  usually  occurs  in  inmates  of  institutions,  or  in  children  with  bad 
surroundings  who  were  previously  in  wretched  condition.  It  is  nearly 
always  fatal. 

Gangrenous  inflammations  of  other  parts  of  the  body  are  sometimes 
seen  after  measles,  especially  of  the  ear,  the  vulva,  or  the  prepuce. 

Nerrmis  System. — I  have  seen  convulsions  at  the  onset  of  measles  in 
but  a  single  case.  During  the  progress  of  the  disease  they  are  not  so  rare, 
and  may  occur  in  connection  with  otitis,  meningitis,  or  severe  broncho- 
puemnonia — chiefly  in  infants. 

Meningitis  is  rare,  but  either  the  simple  Qr  the  tuberculous  form  may 
occur,  more  often,  however,  as  a  sequel  than  as  a  complication.  Insanity, 
usually  of  a  temporary  character,  occasionally  follows  measles.  In  the 
epidemic  of  108  ca.se8  reported  by  Smith  and  Dabney,  insanity  was  noted 
three  times,  all  the  cases  terminating  in  recovery.  Epilepsy  and  chorea 
are  rare  sequelfe. 

^ars.— Otitis  is  a  frequent  complication  in  some  epidemics;  in  others 
it  is  seldom  seen.  In  one  hospital  epidemic  it  was  noted  in  14  per  cent 
of  the  cases.    This  epidemic  occurred  in  early  spring  and  affected  very 
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young  children,  both  of  which  circumstances  are  farourable  for  the  derol-^ 
opment  of  otitis.    Usually  both  ears  are  affected,  but  the  otitis  of 
is,  as  a  rule,  less  serious  than  that  of  scarlet  fever. 

Eyes, — Simple  catarrhal  conjunctivitis  accompanies  nearly  everr  case 
of  measiee.  In  the  severe  form  there  is  a  muco-purulent  catarrh,  whidlj 
may  attain  any  degree  of  severity.  In  neglected  cased,  and  among  chil< 
dren  who  arc  poorly  nourished^  especially  in  asylums^  the  disease  is  apt  to 
extend  to  the  cornea.  Chronic  conjunctivitis  often  persists  after  meftstefl^j 
particularly  in  the  class  of  children  just  mentioned. 

Lymph  nodes. — Swelling  of  the  lymphatic  glands  of  the  neck  is  fre- 
quent, but  not  generally  severe,  and  rarely  terminates  in  suppuration. 
Chronic  enlargement  may  continue  for  months,  and  sometimes  the  glandi, 
may  become  tuberculous.     Similar  changes  and  similar  consequenoeil 
may  occur  in  the  glands  of  the  tracheo-bronchial  group. 

Kidneys. — The  infrecjuency  of  renal  complications  in  measles  is  in 
striking  contrast  to  scarlet  fever.  Transient  febrile  albuminuria  is  not 
uncommon,  but  a  serious  degree  of  nephritis,  cither  clinically  or  at  au- 
topsy, I  have  never  seen,  and  literature  furnishes  but  few  cases. 

Heart. — Both  endocarditis  and  pericarditis  have  occurred  in  the 
course  of  measles,  but  they  belong  to  the  rare  complications.  The  easNi 
may  be  said  of  changes  in  the  muscular  walls  of  the  heart. 

Skin, — As  complications,  erysipelas,  furunciilosis,  impetigo,  and  pem- 
phigus have  Ix^en  noted ;  but  all  are  rare. 

Ucemorrhages. — Associated  with  the  hemorrhagic  type  of  the  erup- 
tion, severe  and  even  fatal  haemorrhages  may  occur  from  the  mucous 
membranes,  and  the  latter  are  sometimes  seen  without  the  luemorrhagio 
eruption. 

Blood. — ^There  is  a  leucocytosis  of  15,000  to  30,000  beginning 
after  infection,  even  before  the  invasion,  and  increasing  for  four  or  five 
days.  The  number  of  leucocytes  then  falls  gradually  to  normal  or  l>elow 
during  the  eruption.  A  marked  leucocj^osis  at  any  time  points  to  a  com- 
plication, but  its  absence  during  eruption  does  not  exclude  one.  The  dif- 
ferential count  shows  the  increase  to  be  in  the  pol}TiucIear  neutrophiles. 

Other  infectioxis  diseases. — Measles  in  institutions  is  often  compli- 
cated by  diphtheria.    Scarlet  fever  or  varicella  occasionally  occurs  during 
measles,  though  it  is  rare  that  the  two  eruptions  are  exactly  simultaneooa. 
Epidemics  of  measles  and  whooping-cough  frequently  occur  together  or 
follow  each  other.    The  relation  of  measles  to  tuberculosis  seems  to  be 
particularly  close.     In  some  cases  general  or  pulmonary  tuberculosii 
follows  directly  in  the  wake  of  measles,  which  seems  to  furnish,  espe-* 
cially  in  the  lungs,  conditions  which  are  favourable  for  the  develop- 
ment of  latent  tuberculosis.     As  a  late  manifestation  the  most  com- 
mon one  is  tuberculosis  of  the  bones,  occurring  as  hip-joint  diseiM^j 
caries  of  the  spine,  etc.    An  attack  of  measles  in  a  child  with  tubei^ 


The  Pathognomonic  Sign  oT  Measles  (KopUk'a  Spots). 

FiQ.  1. — Tlie  diMrate  niemlcB  spota  uo  the  buccal  or  labial  mucous  mrmbraiM,  showiim  ibeiMliiLad 
mw-red  iqjoL.  with  the  mtaute  bluiiih-wtut«  c«ntre,  un  the  iiornuilty  colnreai  muo*>u»  rnenibrsne. 

Fia.  3.  Sbnwtt  the  pnrtlally  difTune  rruptinn  on  the  muDoui>  membrane  nf  the  obockH  and  lip«:  pfttohe* 
u(  pale  piDk  interHt>er»ed  qoiiuib  nj^o-ru<l  |ititcho»,  tlit?  hitter  fhimiiu;  immerctuK  pale  bluUb-wliite  vpatiL. 

Fki.  3.-  The  npiietLrunce  nf  the  buccal  i>r  labial  inucou>  incnibrane  when  the  mcxxlftii  ^iMtttoumplciely 
cualewe  nn'i  irive  a  dJlTuw  re-lueKH.  with  the  myriad»  i>f  bJutxh-whitB  iti>e«kK.  The  ejiAnthemn  on  The  »kin 
in  n(  thin  time  Kenenilly  fully  developetl. 

FiQ.  4.-  -  Aphtbuu»Hti3m%titi$ia|>t  tohn  mliiakeii  fur  mcHslesupiiin.  Mucuux  membrane  n(»ra)al  In  hue 
Minutp  }tetUtu>  jtnifU*  mre  Mirruumioi  by  u  reil  areik.      Always  iliMireLc. 
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eulous  antecedents  should,  therefore,  always  He  looked  upon  with  appre- 
hensinn. 

Diagnosifl. — A  sign  of  the  greatest  diagnostic  value  is  the  buccal  erup- 
tion. Although  it  appears  that  this  was  de.scribed  many  years  ago  by 
Flindt,  of  Denmark,  it  is  to  Koptik,  of  New  York,  that  the  credit  belongs 
of  its  independent  discovery  and  publication  in  189fi.  It  is  generally 
known  as  **  Kojilik's  sign."  The  unit  of  the  eruption  is  a  bluish-white 
speck  upon  a  red  ground;  only  a  few  of  these  may  be  present  or  the 
raucous  membrane  may  be  fairly  peppered  with  them  (Plate  XVII). 
Often  they  are  not  seen  except  by  careful  search  for  which  strong  sun- 
light is  neceesar)' ;  artificial  light  is  not  satisfactory.  The  spots  are  beat 
seen  on  the  inside  of  the  cheeks  opposite  the  molar  teeth,  and  in  moat 
cases  only  there;  but  they  may  be  prcsont  on  almost  any  part  of  the 
buccal  mucous  membrane.  Their  diagnostic  value  is  due  to  the  fact 
that  they  are  nearly  always  preeent,  that  they  are  not  found  in  other 
diseases,  and  that  they  usually  appear  two  or  three  days  before  the  skin 
eruption.    They  generally  disappear  at  the  time  of  full  eruption. 

I  have  recently  had  an  opportunity  to  study  the  value  of  this  sign 
in  two  epidemics  of  measles  at  the  New  York  Foundling  Hospital.  Care- 
ful notes  were  kept  in  the  second  epidemic  of  187  cases.  Koplik's  spots 
were  unmistakably  present  in  169  cases,,  absent  in  8.  doubtful  iu  10.  In 
78  cases,  fever^  rash,  and  Koplik's  spots  were  ali  present  at  the  first  ob- 
servation. In  54  patients  the  sign  was  noted  one  day  before  the  rash ; 
in  25,  two  days  before ;  in  4,  three  days  before ;  in  3,  four  days  before ;  and 
in  2,  five  days  before.  In  2  the  spots  were  not  seen  until  after  the  skin 
eruption;  in  one  case  they  were  present  without  any  eruption.  As  this 
patient  had  been  exposed  and  had  a  prolonged  fever,  it  seems  fair  to 
regard  the  case  as  one  of  measles.  In  only  one  case  was  the  buccal  erup- 
tion seen  before  any  elevation  of  temperature. 

These  facts,  amply  confirmed  by  other  observations,  indicate  that  Kop- 
lik's sign  is  of  value  in  enabling  ue  to  make  a  diagnosis  from  one  to 
three  days  before  it  is  possible  by  the  skin  cniption,  also  in  furnishing 
a  new  means  of  distinguishing  measles  from  the  other  eruptive  fevers,  as 
well  as  from  rashes  due  to  dnige,  antitoxin,  etc. 

Other  important  symptoms  are  the  coryza,  the  gradual  rise  in  tem- 
perature, and  the  eruption  which  appears  first  upon  the  neck  and  face, 
and  slowly  extends  over  the  body.  Cases  which  present  the  greatest  diffi- 
culties in  diagnosis  are  usually  the  very  severe  ones  and  those  in  infants. 

FrognofliB. — This  depends  upon  the  age  and  previous  condition  of 
the  patient,  the  character  of  the  epidemic,  and  the  season  of  the  year. 
Except  in  ehildren  under  three  years  of  age,  the  deaths  from  measles  are 
few;  hut  in  institutions  containing  young  children,  no  epidemic  disease 
is  so  fatal. 

The  general  mortality  of  the  disease  is  from  4  to  6  per  cent;  but  in 
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epidemics  in  institutions  for  young  children  it  has,  in  mj  experience, 
ranged  from  15  to  35  per  cent.  The  foi] owing  table  gives  the  figuree  of 
an  epidemic  in  one  institution  in  1892: 

From  six  t«  tweire  months 42  cases ;  mortality.  33  per  oenU 

one  to  two  yenra. 51     •*  "  50        " 

"      two  to  three  years 27    "  "  80        »* 

"      three  to  four  years 30    •*  •*  14        " 

**      four  to  flve  years 3    **  **  0 


In  any  single  case  the  important  sjnnptoms  for  prognosis  are  the  tem- 
perature and  the  character  of  the  eruption.    An  initial  temperature  abo 
103°  F.,  or  one  which  remains  high  until  the  eruption  appears,  is  a 
Bymptom.    So  also  is  one  which  rises  after  a  full  eruption,  or  which  d 
not  fall  as  the  rash  fades.    The  following  table  shows  the  highest  tem- 
perature and  mortality  in  161  hospital  cases: 

Highest  temperature  not  over  102" 6  cases;  mortality,  0  per  oent. 

»                 «            102*  to  103-6'..-.   14    "  ..  7         « 

»                 »'            104°  "  1045°....  49    "  "        16 

»                 "            1(>5"  "  105 -5'....  65    "  "        40 

•*  "  106"  or  over 27    "  "        80 

A  favourable  eruption  is  one  of  a  bright  colour,  covering  the  body, 
remaining  discrete,  and  spreading  gradually.  It  is  unfavourable  for  the 
eruption  lo  apjjcar  late,  to  be  ver}'  faint,  scanty,  or  haemorrhagic,  or  to 
recede  suddenly,  as  this  is  usually  due  to  a  weak  heart. 

Of  51  fatal  cases,  the  cause  of  death  was  broncho-pneumonia  in  4 
ileo-colitis  in  4,  and  membranous  laryngitis  in  2.    More  than  half  t 
deaths  occurred  during  the  second  week,  the  earliest  being  upon  the  4 
day  of  the  disease. 

The  ultimate  result  of  an  attack  of  measles  may  not  be  evident 
some  time.     Cases  in  which  the  temperature  persists  for  two  or  th 
weeks   without  assignable  cause  after  the   disease  is  apparently    ovefi 
should  be  watched  with  the  greatest  solicitude.    The  explanation  of 
is  most  fre<]uently  to  be  found  in  the  lungs,  although  the  physical 
are  often  obscure.     The  condition  may  be  either  subacute   pneumonii 
or  pulmonary  tuberculosis.    Even  though  the  attack  of  measles  may  n 
have  been  in  itself  severe,  seeds  are  often  sown  the  full  fruits  of  whi 
are  not  seen  until  long  afterward.    Chronic  glandular  enlargements  whi 
may  or  may  not  be  tuberculous,  chronic  bronchitis,  chronic  larj-ngit 
subacute  or  chronic  nasal  catarrh,  hypertrophy  of  the  tonsils,  and  adenoi 
growths  of  the  pharynx — all  are  frequent  sequels. 

Prophylaxis. — Measles  is  ofUm  regarded  by  the  laity  as  bo  mild  i 
disease  that  its  prevention  is  thought  of  little  importance,  and  no  effort 
is  made  to  limit  its  extension.  The  great  probability  that  every  person 
at  some  time  in  his  life  will  have  the  disease,  is  no  justification  of  un- 
necessary exposure.    Although  in  older  children  measles  is  usually  mild. 
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tllifl  is  not  80  in  infante,  who  should  be  carefully  protected  from  exposure. 
Special  care  should  also  be  taken  to  avoid  the  exposure  of  delicate  chil- 
dren or  those  with  a  strong  tendency  to  pulmonary  disease  or  to  tubercu- 
losis. In  institutions  it  is  of  the  utmost  importance  to  secure  prompt  and 
complete  isolation  of  the  first  case  which  appears. 

The  disease  being  usually  spread  by  the  patient  and  rarely  from 
apartments,  it  follows  that  while  early  isolation  is  more  important, 
there  is  not  required  the  same  thorough  cleansing  and  disinfection  which 
should  follow  every  case  of  scarlet  fever.  In  an  institution,  the  ward  or 
cottage  from  which  a  case  has  been  removed  should  be  quarantined  for 
at  least  sixteen  days  after  the  appearance  of  the  last  case,  and  absolute  se- 
curity can  not  be  said  to  exist  until  the  end  of  three  weeks.  The  same 
rule  should  be  applied  in  private  families  where  childrtin  who  have  been 
exposed  should  be  quarantined  apart  from  the  patient,  but  not  sent  away. 
Under  ordinary  circumstances  the  quarantine  of  a  case  of  measles  should 
last  three  weeks  from  the  beginning  of  invasion.  It  should  be  contin- 
ued longer  if  there  is  pneumonia,  otitis,  or  a  nasal  discharge. 

Thorough  cleansing  and  disinfection  of  the  sick-room  should  be  done 
before  it  is  again  occupied  by  children,  and  it  should  remain  vacant  at 
least  two  weeks.  Children  should  be  kept  from  all  schools  while  the  dis- 
ease is  in  their  homes,  chiefly  because  they  are  otherwise  liable  to  spread 
the  disease  while  suffering  from  the  early  symptoms  of  invasion. 

Treatment. — Measles  is  a  self-limited  disease,  and  there  are  no  known 
measures  by  which  It  can  be  aborted,  its  course  shortened,  or  its  severity 
lessened.  The  indications  are  therefore  to  treat  serious  symptoms  as  they 
arise,  and,  as  far  as  possible,  to  prevent  complications,  which  are  the  prin- 
cipal cause  of  death. 

The  sick-room  should  be  darkened,  as  the  eyes  are  very  sensitive  to 
light.  Ever)'  child  with  measles  should  be  put  to  bed  and  kept  there  with 
light  covering  during  the  entire  febrile  period.  There  can  be  no  possible 
advantage  in  causing  a  child  to  swelter  by  thick  covering,  under  the  delu- 
sion that  the  disease  may  be  modified  thereby.  The  food  should  be  light, 
fluid,  and  given  at  regular  intervals.  If  the  conjunctivitis  is  severe,  iced 
cloths  should  be  applied  to  the  eyes,  which  should  be  kept  clean  by  the  fre- 
quent use  of  a  saturated  solution  of  boric  acid,  the  lids  being  prevented 
from  adhering  by  the  application  of  vaseline  or  simple  ointment.  The 
intense  itching  and  burning  of  the  skin  may  be  relieved  by  inunctions  of 
plain  or  carbolizcd  vaseline.  The  cough,  when  distressing,  may  be  allayed 
by  heroin,  small  doses  of  opium,  either  in  the  form  of  codeine  or  the 
brown  mixture.  The  restlessness,  headache,  and  the  general  discom- 
fort which  accompany  the  height  of  the  fever  may  be  relieved  by  an 
occasional  dose  of  phcnacetine  or  antipyrine.  As  soon  as  the  rash  has 
subsided,  a  daily  warm  bath  should  be  given,  followed  by  inunctions  to 
facilitate  desquamation  and  prevent  the  dissemination  of  the  fine  scales. 
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The  important  indications  to  be  met  in  the  severe  cases  are  very  high 
temperature,  cardiac  depression,  and  nervous  symptoms — dulness,  stu- 
por, sometimes  coma,  or  convulsions.  In  some  of  the  cases  there  is  in 
addition  dyspnoea  and  cyanosis,  showing  severe  acute  pulmonary  con- 
gestion. For  the  nervous  symptoms  and  high  temperature,  nothing  is  so 
reliable  as  the  cold  baths  or  packs  (pages  49  and  50)  and  the  nearly  con* 
tinuous  use  of  ice  to  the  head.  I  do  not  think  there  is  any  evidence  that 
the  use  of  cold  increases  the  liability  to  pneumonia ;  but  cold  extremities, 
feeble  pulse,  and  cyanosis,  when  associated  with  high  temperature,  call 
for  the  hot  mustard  bath,  although  ice  should  still  be  applied  to  the  head. 
The  indications  for  stimulants  and  the  methods  of  using  them  are  the 
same  as  in  broncho-pneumonia,  which  is  usually  present  in  cases  requir- 
ing them. 

To  diminish  the  chances  of  pneumonia,  it  is  necessary  that  every 
patient  should  be  kept  in  bed  during  the  attack,  and  care  exercised  to 
avoid  exposure ;  that  the  chest  should  be  protected  with  flannel  and  rubbed 
daily  with  oil.  But  still  more  important  is  it  in  hospitals  and  institu- 
tions where  most  of  the  cases  of  pneumonia  occur,  to  allow  the  patients 
plenty  of  air  space,  never  crowding  them  together  in  small  wards.  If  pos- 
sible, cases  complicated  by  pneumonia  should  be  separated  from  simple 
cases.  The  pneumococcus  and  the  streptococcus  are  found  in  the  month 
in  such  numbers  that  systematic  disinfection  of  the  mouth  may  prove  of 
value. 

The  danger  of  diphtheria  as  a  complication  may  be  greatly  lessened 
if  during  epidemics  of  measles  in  institutions  every  case  receives  an  im- 
munizing dose  of  diphtheria  antitoxin.  This  plan  has  been  followed  at 
the  New  York  Foundling  Hospital  for  several  years  with  most  striking 
benefit. 

The  bronchitis  and  broncho-pneumonia  of  measles  should  be  man- 
aged as  when  they  occur  as  primary  diseases,  since  the  coexistence  of 
measles  furnishes  no  new  indications.  The  same  is  true  of  the  diarrhoea, 
conjunctivitis,  and  otitis.  Membranous  laryngitis,  pharyngitis,  or  ton- 
sillitis should  be  treated  like  other  cases  of  pseudo-diphtheria.  Should 
cultures  show  the  presence  of  the  diphtheria  bacillus,  the  case  should  be 
treated  like  one  of  ordinary  diphtheria  in  the  same  situation. 

During  convalescence  the  eyes  should  be  used  very  carefully  for  at 
least  several  weeks.  Should  the  cough  and  slight  fever  persist,  with  or 
without  physical  signs  in  the  chest,  the  patient  should,  if  possible,  be 
sent  away  to  a  warm,  dry,  elevated  district,  as  the  development  of  tuber- 
culosis is  always  to  be  feared.  Cod-liver  oil  should  be  given  continuously 
throughout  the  succeeding  cool  season,  and  iron,  wine,  and  other  tonics 
according  to  indications.  The  cough  itself  should  be  treated  as  when  it 
follows  an  ordinary  bronchitis,  creosote  being  more  generally  useful  than 
any  other  drug. 
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CHAPTER  III. 

UUBKLLA, 

STDODyins:  Gonn&n  measles:  rOtheln. 

RrBELLA  is  a  contagious  eruptive  fever  which  is  rarely  seen  except 
when  prevailing  ejtidumicully.  It  is  charactorizotl  by  u  short  invasion, 
with  iniKl,  intlefinite  symptoms,  usually  histing  but  a  few  hours,  and  by 
an  eruption  which  is  gcuerally  well  marked  but  of  variable  appearance. 
The  t?unstitutional  symptoms  are  very  mild,  and  the  disease  rarely  proves 
fatal,  not  often  being  even  serious.  For  a  long  time  rubella  was  con- 
founded with  measles  and  scarlet  fever,  as  the  er^iption  sometimes  resem- 
bles one  and  sometimes  the  other  disease.  Its  identity  is  now  fully  estab- 
lished, and,  as  Strumpoll  well  says,  its  existence  is  doubted  only  by  those 
who  have  never  seen  it.  The  following  peculiarities  have  been  stated 
by  Gritrith  (Philadelphia),  who  has  written  more  fully  on  rubella  than  any 
other  American  writer,  and  to  whom  I  am  indebted  for  many  facts  in  this 
article: 

(1)  Rubella  is  a  contagious,  eruptive  fever,  and  not  a  simple  affection 
of  the  skin;  (2)  it  prevails  indeixmdently  either  of  measles  or  of  scarlet 
fever;  (3)  its  incubation,  eruption,  invasion,  and  symptoms  differ  ma- 
terially from  those  of  both  these  diseases;  (4)  it  attacks  indiscriuiinately 
and  with  equal  severity  those  who  have  had  measles  and  scarlet  fever  and 
those  who  have  not,  nor  does  it  protect  in  any  degree  against  either  of 
them ;  (5)  it  never  produces  anything  but  ruk'Ua  in  those  exposed  to  its 
contagion;  (G)  it  occurs  but  once  in  the  same  individual. 

Etiology. — Ilul>olla  is  beyond  question  contagious,  but  is  decidedly 
less  so  than  either  measles  or  scarlet  fever;  so  that  some  observers  have 
doubted  its  contagion  altogether.  It  can  be  couiinunicatcd  at  any  time 
during  its  course,  but  is  especially  contagious  during  the  early  stage. 
Epidemics  usually  prevail  in  the  winter  or  spring.  As  in  the  other 
eruptive  fevers,  a  striking  immunity  is  seen  in  infants  under  six  months 
old;  but,  with  this  exctqition,  all  ages  are  liable  to  the  disease. 

The  incubation  of  rubella  varies  considerably;  the  usual  period  is 
from  fourteen  to  twenty-one  days,  although  the  limits  are  from  ten  to 
twenty-two  days. 

Symptoms. — Invasion. — This  is  rarely  more  than  half  a  day,  and  in 
many  cases  no  prodromata  whatever  are  noticed,  the  rash  being  the  first 
thing  to  attract  attention.  In  a  few  cases  there  arc  mild  catarrhal  symp- 
toms, with  general  malaise  and  slight  fever.  At  other  times  there  may 
be  vomiting,  convulsions,  delirium,  epistaxis,  rigors,  headache,  or  dizzi- 
ness; hut  all  are  to  be  regarded  as  very  exceptional. 

Eruption. — Frequently  a  child  wakes  in  the  morning  covered  with 
the  rash,  no  symptoms  having  been  previously  noticed.    It  generally  ap- 
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pesn  fast  upon  the  hux,  and  spresds  npidlT  to  the  vhole  bo^,  the  k>vo 
extremities  being  last  corered.  Less  than  a  dav  is  nsnallj  inquired  for 
its  fall  derelopment.  Exceptionallj  the  eniption  comes  fiist  upon  the 
diest  and  bock,  and  sometimes  nearly  the  whdie  body  is  coTered  almost 
at  once.  The  rash  is  occasionally  observed  in  the  roof  of  the  mouth 
before  it  is  visible  on  the  face.  In  a  considerable  niunber  of  cMses  the 
entire  body  is  not  covered ;  but  the  rash  is  more  constantly  seen  upon  the 
face  than  upon  any  other  part  of  the  body. 

Its  character  is  subject  to  considerable  variation.  The  erapdon  is 
most  frequently  composed  of  very  small  macnlo-papules ;  tbej  are  of  a 
pale-red  colour,  and  vaiy  in  size  from  a  pin's  bead  to  a  pea.  The  spots 
are  usually  discrete,  but  may  cover  the  greater  part  of  the  body  vhere  it 
is  seen.  On  the  face  it  is  frequently  confluent^  and  often  appears  here 
as  large,  irregular  blotches  of  a  red  colour.  From  this  description  the 
rash  will  be  seen  to  resemble  that  of  measles  more  than  that  of  any  other 
disease.  Very  often,  however,  there  is  a  tolerably  uniform  red  blush 
which  bears  a  close  resemblance  to  the  rash  of  scarlet  fever;  bat  even  in 
such  cases  there  will  nearly  always  be  found  upon  some  part  of  the  body, 
usually  the  wrists,  fingers,  or  forehead,  some  typical  macolo-papales. 
Between  these  two  extremes  all  variations  are  seen.  The  colour  of  the 
eruption  is  sometimes  dark  red,  and  rarely  it  has  been  noted  to  be  haemor- 
rhagic.  The  degree  of  elevation  above  the  surface  is  also  variable ;  some- 
times this  is  so  marked  as  to  give  to  the  skin  a  "  sbotty  "  feel,  while  in 
others  the  elevation  is  scarcely  perceptible.  The  duration  of  the  erup- 
tion is  usually  three  days.  Occasionally  it  lasts  only  two  days,  and  it  may 
last  but  one ;  it  is  rare  for  it  to  remain  as  long  as  four  days.  It  fades 
in  the  order  of  its  appearance,  and  more  rapidly  than  the  eruption  of 
measles,  A  slight  brown  pigmentation  of  the  skin  sometimes  remains 
for  a  few  days  after  the  rash. 

The  highest  temperature  is  coincident  with  the  full  eruption;  this 
does  not  usually  exceed  101°,  and  often  it  is  only  100®  F,  As  a  rule, 
the  temperature  continues  but  two  days,  falling  as  the  eruption  fades. 
Very  often  the  fall  to  normal  is  abrupt.  Rarely  more  severe  cases  are 
seen  in  which  the  fever  lasts  for  two  or  three  days,  being  101®  or  102°  F. 
during  the  invasion,  and  rising  to  103°  F.  or  more  during  the  full  erup- 
tion. The  other  symptoms  are  in  most  cases  even  less  marked  than  the 
fever.  Occasionally  catarrhal  symptoms  resembling  a  mild  attack  of 
measles  are  present,  or  a  sore  throat  suggesting  mild  scarlet  fever;  bufe 
more  frequently  all  these  symptoms  are  absent.  The  eruption  is  usually 
out  of  all  proportion  to  the  other  signs  of  disease. 

Swelling  of  the  post-cervical  glands  is  one  of  the  most  constant  fea- 
tures of  rubella.  In  most  epidemics  it  is  seen  in  nearly  all  cases;  but 
as  a  symptom  for  dilTerential  diagnosis  it  is  not  of  great  importance,  as 
it  is  not  uncommon  in  measles.    The  glandular  swelling  is  most  marked 
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at  the  height  of  the  disease;  it  is  never  very  Rreat»  and  suhsides  slowly 
williout  sup]>uralir>n.  Von»iting  and  diarrhoea  are  rare.  Swelling  and 
itching  of  the  skin  are  iirtiially  present  and  nometimea  marked.  There  \s 
no  leukocytosis  in  this  disease. 

Forehheimer  *  lian  described  an  eruption  on  the  mucoua  membrane  of 
the  throat,  or  ''  enanthem/'  which  he  I>e]ieve8  to  he  characteristic.  It  con- 
Hists  of  minute,  bright,  rosy-red  points,  seen  on  the  uvula  and  soft  palftte, 
rarely  on  the  hard  palate.    It  in  prer^enl  only  in  the  lir8t  Iweuty-four  houra. 

Desquamation, — This  is  exceedingly  variable.  It  is  sometimeB  en- 
tirely wanting;  writern  who  have  observed  some  fairly  typical  epidemics 
have  stated  that  it  did  not  occur.  In  most  eases,  however,  some  des- 
quamation is  present,  though  it  may  be  so  Blight  as  to  be  disc^overed  only 
by  a  close  examination.  It  is  usually  in  the  form  of  fine  scales  over  the 
body  and  extremities.  In  a  few  cases  it  is  more  prououucedj  and  may 
be  in  larger  flakes  or  patches. 

Frognosia. — There  are  few  diseases  so  free  from  danger  as  rubella. 
Complications  and  sequclie  are  ver}'  seldom  seen,  and  when  present  are 
usually  of  the  mildest  character. 

Dia^otii. — The  principal  interest  attaching  to  rubella  is  in  its  diag- 
nosis. This  is  a  matter  of  extreme  dilHculty,  and  often  it  is  an  imjjossi- 
bility.  The  characteristic  thing  about  the  disease  is  a  well-marked  erup- 
tion with  very  few  other  symptoms.  Cases  so  closely  resemble  mild 
scarlet  fever  that  the  diffcrenliation  Iiy  symptoms  may  be  impossible;  it 
must  Ive  made  by  the  circumstances  nnd<T  wluHi  it  occurs,  especially  a 
prevailing  epidemic.  Scarlet  fever  with  a  low  temperature  and  abundant 
rash  should  always  be  regarded  with  suspicion;  also  an  abundant  rash 
with  little  or  no  desqunmntion.  The  longer  period  of  inmbation  in 
rubella  may  bo  of  assistance.  Koplik's  spots  furnish  a  valuable  nicana  of 
distinguishing  measles  from  rubella.  These  difficulties  in  diagnosis  can 
be  appreciated  only  by  one  who  has  seen  epidemics  of  measles  and  scarlet 
fever  in  institntionfi^  and  has  watched  the  mild  course  of  undoubted 
cases  of  these  diseases  which  have  there  occurrcfl. 

It  is  never  t^afe  to  make  the  diagnosis  of  rubella  unless  the  disease  is 
prevailing  epidemically.  Sporadic  cases  in  which  this  diagnosis  is  made 
arc,  I  believe,  almost  invariably  instances  of  mild  measles  or  scarlet  fever. 
The  first  cases  of  rubella  in  an  epidemic  are  usually  overlooked.  The 
continued  absence  in  succeeding  cases  of  the  characteristic  symptoms  and 
cnriiplications  of  measles  or  scarlet  fever  should  suggest  to  the  physician 
that  he  is  probably  dealing  with  rubella. 

Treatment. — None  whatever  is  required  for  the  disease  excepting  iso- 
lation, which  should  be  complete  until  the  diagnosis  is  positively  deter- 
mined. The  individual  symptoms  and  complications  are  to  be  treated  as 
they  arise. 

*  Archives  of  PoHliatrics,  1898,  721. 
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CHAPTEB  IV. 

VABICSLLA. 

STDonym:  Chioksii-pox, 

Varichlla  IB  an  acute,  contagious  disease,  cfaancteiized  br  a  c 
neons  eruption  of  papules  and  vesicles  and  by  mild  constitutiozial  &> 
toms,  serious  complications  and  sequels  being  Tery  rare.  Although  1 
confounded  with  varioloid,  its  existence  as  a  distinct  disease  has  1 
generally  admitted  for  many  years. 

Stiology. — It  is  well  established  that  the  contagium  of  the  diseaf 
contained  in  the  vesicles,  as  it  may  be  communicated  by  inoculation  ^ 
their  contents.  The  specific  poison,  however,  has  not  yet  been  isola 
Taricella  is  contracted  by  exposure  to  another  case  or  through  the 
dium  of  a  third  person.  It  affects  children  of  all  age?,  one  attack  hi 
as  a  rule  protective.  It  is  very  contagious,  resembling  measles  in 
respect.  The  period  of  incubation  is  quite  uniformly  from  fonrteei 
sixteen  days. 

Synptomi. — Slight  fever  and  general  indisposition  may  be  noti 
for  twenty-four  hours  before  the  appearance  of  the  eruption,  bat  in  n 
cases  the  eruption  is  the  first  symptom.  It  usually  appears  first  n 
the  face  or  trunk,  as  small,  red.  widely-scattered  papxdes.  The  papule 
most  cases  come  in  crops,  new  ones  continuing  to  appear  for  thre< 
four  days,  even  upon  the  same  part  of  the  body.  The  earlier  ones  b 
generally  begun  to  dry  up  by  the  time  the  later  ones  appear,  so  that 
stages  of  the  eruption  may  be  present  at  one  time  in  the  same  r^ 
this  being  one  of  its  diagnostic  features.  The  papxzles  are  at  first  v 
small,  but  gradually  increase  in  size,  aiid  are  scrroccced  by  an  ar« 
from  one  fourth  to  half  an  inch  in  wid;h.  Many  of  thera  go  no  fort 
than  this  stage,  but  the  majority  bei>:ise  vtsioiilar.  Tte  vesicles 
Bsually  fiat,  and  vary  a  good  deal  in  sii« — the  larches:  being  abk>ct  i 
four:h  of  an  inch  in  diameter.  The  rrw^ess  of  dTying  -p  geserally 
gins  a:  the  centre,  which  catises  a  sliirh:  ierr^essioc  giving  the  res 
a  some^ha:  Tiniri'icated  arpearance.  Tne  *r^=*xa  is  =riec  iSsdact  at 
time  of  :hr  :'^llj-f:Tn:r«i  vt>:cle,  ani  fiirs  as  ihe  laner  iriesw  Cna 
noT  fcrm.  which  fall  :f.  in  fr-.m  £ve  :o  twenty  iajK  d-*T«ding  bj 
the  drrth  ::  whi:h  :hr  jk:n  his  r^r-fn  invrlT-r*;.  In  the  ^a^r-riry  of  ca 
no  nLATi  is  irft.  ':_:  iftrr  :hr  m^st  scVrre  itta-:is^  wher*  th*  :rae  d 
has  --e^n  inTo'-Tr-f,  sca^s  r^rziiin.  an-i  .xv*s:  rnally  thez*  as  c^te  d< 
rittin^.    Snch  mirks  i-^r  frw  in  nnn::«=r.  in-i  ir«  =*."«  -iiety  ^o  ow 

nes,  efprciir.j  nrrn  hinis  tn-i  frft.  th-*  T««>rje  a^oaar^  wi 
Wee  r^rececec  bv  a  rartile;  :ften  th>c»  ^  ac  ama^jiL.  and  i 
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vehicle  rcBOinliles  a  flrnp  of  water  upon  hoalthy  skin.  In  most  oases  pns- 
tuliv  an*  imt  rtren.  hut  they  may  dt'vt'lop  in  conse<iupnco  of  irritntion  or 
infwtion,  the  rv^uU  of  sc-ratchiug,  or  in  children  who  are  poorly  nour- 
inhctl.  Under  these  cirfurnstancps  (lcN.?pi>r  uh'oration  may  occur,  histing 
for  weeks.  In  rare  cases  (here  inay  be  a  necrotic  inflannnalion  almut  the 
site  <tf  thii  [MK'k,  a  cimdilion  to  which  is  sometime-s  given  the  name  vari- 
cella gttnfjrenosa.  It  in  not  [wruiiar  to  varicella,  and  is  described  else- 
where under  the  head  of  Gangrenous  Dermatitis  (page  936). 

The  pocks  are  usually  niuj^t  abundant  over  the  back  and  shoulders. 
In  mild  cases  only  twenty  or  thirty  may  be  found  upon  the  entire  body, 
but  in  severe  cases  the  skin  in  certain  regions  may  be  nearly  covered. 
The  eruption  Is  never  confluent.  The  pocks  are  usually  seen  on  the 
hairy  sculps  and  often  on  the  mucous  membrane  of  the  mouth  or  pharynx 
— a  point  of  some  diagnostic  value.  In  the  latter  situation  the  appear- 
ance is  first  as  a  tiny  vesicle,  and  later  as  a  superficial  ulcer  resembling 
that  of  herpetic  stomatitis.  Marfan  and  llalle  have  described  cases  of 
varicclhi  of  the  larynx.  Croupy  symptoms  were  present,  and  in  one 
case  which  proved  fatal  from  pneumonia  a  tiny  ulcer  was  found  on  the 
vocal  cords. 

The  temperature  i^  Ui^heat  when  the  eruption  is  most  rapidly  appear- 
ing, this  usually  being  the  second  or  thin!  day.  In  an  average  ca.se  it 
reaches  only  101*  or  103**  F.,  and  lasts  but  two  days;  in  severe  cases  it 
may  rise  to  104^  or  105*  F.,  and  lasts  for  four  or  five  days.  It  falls  grad- 
ually to  normal  as  the  rash  fades.  The  other  symptoms  arc  mild  and 
not  characteristic. 

Complications. — The  most  important  complication  is  erysipelas, 
which  develops  about  the  pocks,  particularly  when  they  are  deep  and  at- 
tended with  some  ulceration.  I  have  known  of  three  fatal  cases  from  this 
cause.  Adenitis,  either  simple  or  suppurative^  and  abscesses  in  the  cel- 
lular tissue,  are  occasionally  seen.  Nephritis  is  very  infrequent,  but  a 
number  of  cases  are  recorded.  It  may  occur  at  the  height  of  the  dis- 
case»  but  more  often  at  a  later  period,  like  the  nephritis  of  scarlet  fever. 
Varit'idla  is  quite  frequently  complicated  by  other  infection.'*  disi^ases.  In 
the  New  York  Infant  Asylum  epidemics  of  varicella  and  scarlet  fever  at 
one  time  occurred  together,  and  in  at  least  a  dozen  children  twth  diseases 
were  seen  at  the  same  time. 

Diagnosis. — The  diagnosis  of  varicella  is  usually  easy,  provided  the 
following  puintii  are  kept  in  mind:  first,  that  the  eruption  comes  out 
slowly  and  in  crops,  so  that  papules,  vesicles,  and  crusts  may  be  seen  upon 
the  skin  in  close  proximity;  secondly,  that  the  umhilication  is  due  only 
to  the  mode  of  drying  up  of  the  vesicle,  which  begins  at  the  centre; 
thirdly,  the  appearance  of  the  pocks  upon  the  mucous  membranes,  and 
the  history  of  exposure.  It  is  distinguished  from  urticaria  and  other 
forms  of  skin  disease  by  the  presence  of  fever. 
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Fio.  !i01  .—Table  showing  the  protective  pow«r  of  vaoomation.    (Cuvtcn.) 

not  be  distriliutod  until  it  has  been  earofuUy  tested  for  pathogenic  organ- 
isms of  all  kinds,  particularly  the  tetanus  bacillus.  It  is  preserved  and 
dwtributcd  in  capillary  tubes  hermetically  sealed;  the,<ie  are  much  safer 

•  Reliable  gtrcerinated  Ijrmpb  is  prepared  by  the  Xew  York  Health  Department, 
Mulford  &  Co,,  and  Parke.  DaTis  &  Co.  For  an  excellent  paper  on  Clinical  AapectA 
of  Vaccination,  see  Fielder,  Meilical  News,  March  30,  ttM)l.  Un  Vaccination  Infa^ 
tioDa,  Me  Kubin.  Medical  Record,  April  C,  1001. 
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than  quills  or  ivory  points,  which  may  easily  become  contaminated  by 
handling.  After  the  lymph  has  been  taken,  the  calves  are  killed  in  order 
to  make  certain  that  they  are  free  from  disease.  The  practical  advan- 
tages of  glycerinated  lymph  are  so  great  that  it  has  been  officially 
adopted  by  the  Governments  of  the  United  States,  Great  Britain,  Ger- 
many, and  many  other  countries. 

Time  for  Vaccinating. — In  selecting  a  time  for  vaccination,  the  child's 
age  and  general  health  must  be  taken  into  consideration.  It  is  pretty 
well  established  that  the  constitutional  disturbance  is  much  less  in  in- 
fancy than  in  later  childhood,  and  less  in  very  young  infants  (under  one 
month)  than  in  those  of  five  or  six  months.  A  good  rule  for  general 
practice  is  to  vaccinate  every  healthy  infant  as  soon  as  its  nutrition  is 
established,  this  being  in  most  cases  during  the  first  three  months  of 
life.  In  delicate  infants  or  in  those  whose  nutrition  is  a  matter  of 
great  difficulty,  those  who  are  syphilitic,  those  suffering  from  eczema  or 
any  other  form  of  active  skin  disease,  vaccination  should  be  deferred 
until  the  child  is  in  good  condition,  unless  it  is  likely  to  be  exposed  to 
smallpox.    As  a  rule,  vaccination  should  be  avoided  during  dentition. 

Methods  of  Vaccinating'. — In  my  experience  it  is  better  to  vaccinate  in 
one  place  rather  than  to  make  two  or  three  inoculations.  If  more  than 
one  is  made  they  should  be  at  least  an  inch  apart.  Either  the  leg  or  the 
arm  may  be  chosen ;  in  young  infants  it  is  usually  easier  to  protect  the 
vaccine  sore  upon  the  leg  than  upon  the  arm;  in  children  old  enongh 
to  run  about,  the  arm  is  to  be  preferred,  as  being  more  easily  kept  at  rest. 
The  point  selected  for  inoculation  should  be  either  the  outer  aspect  of  the 
left  calf,  about  the  junction  of  the  middle  with  the  upper  third  of  the  1^, 
or,  if  the  arm  is  chosen,  the  insertion  of  the  left  deltoid.  The  skin  should 
be  washed  with  soap  and  water,  dried,  and  then  washed  with  alcohol. 

The  New  York  Health  Department  supplies  with  each  tube  of  lymph, 
a  needle,  a  bit  of  rubber  tubing,  and  a  tooth-pick  with  one  flat  end.  The 
needle  should  be  sterilised  in  an  alcohol  flame,  and  three  or  four  small 
scratches  made  not  more  than  one-eighth  of  an  inch  long,  just  deeply 
enough  to  draw  blood.  The  ends  of  the  capillary  tubes  are  broken  off, 
one  end  inserted  in  the  rubber  tube,  and  the  lymph  blown  out  of  the 
tube  upon  the  broad  end  of  the  tooth-pick,  then  applied  to  the  scratched 
surface  and  rubbed  in  for  a  full  minute.  The  wound  should  not  be 
covered  until  dry;  this  usually  requires  from  fifteen  to  twenty  minutes. 
It  may  then  be  covered  with  a  sterilised  bandage,  or  isinglass  plaster 
moistened  in  boiled  water.  If  thoroughly  dried  no  dressing  is  neces- 
sary.   The  limb  should  not  be  washed  for  twenty-four  hours. 

The  Normal  Course  of  Vaccinia. — The  course  of  a  proper  vaccination- 
pock  is  quite  uniform,  and  one  which  does  not  follow  this  course  should 
not  be  considered  protective.  The  w^ound  heals  and  nothing  is  noticed 
until  the  third  or  fourth  day,  when  a  red  papule  makes  its  appearance. 
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Usually  in  twenty-four  hours  more  a  small  vesicle  appears  which  enlarges 
until  the  sixth  or  seventh  day,  reaching  its  full  development  about  the 
ninth  day.  Its  shape  and  size  depend  somewhat  upon  the  inoculation 
(Fig.  202),  The  vesicle  is  usually  from  one- fourth  to  one-half  inch 
in  diameter;  it  is  of  a  pearly-gray  colour  and  has  a  depressed  centre. 
During  the  next  two  days  an  areola  forms  about  the  vesicle  extending 
from  it  a  variable  distance,  usually  one  or  two  inches  into  the  healthy 
skin.  Its  size  depends  upon  the  intensity  of  the  infection.  This  areola 
is  normally  of  a  bright  red  colour  and  accompanied  by  some  induration. 
It  is  generally  at  its  height  on  the  ninth  or  tenth  day.  The  vesicle  usu- 
ally dries  down  to  a  firm,  dark  crust  which  remains  from  one  to  three 
weeks  and  falls  off,  leaving  a  bluish  scar  which  fades  to  white,  becoming 
somewhat  honey-combed.  When  the  process  is  at  its  height  some  consti- 
tutional disturbance  is  usually  p^el^ent;  there  may  be  loss  of  appetite, 
fretfulness,  and  general  indisposition,  and  the  temperature  is  usually  ele- 
vated from  one  to  three  degrees.  The  lymph  nodes  in  the  groin  or  axilla 
may  be  tender  and  swollen.  These  symptoms  generally  last  for  three  or 
four  days. 

If  in  a  young  infant  the  first  inoculation  is  unsuccessful,  at  least 
three  trials  should  be  made  with  good  virus,  and  in  the  event  of  further 
failure,  after  a  year  vaccination  should  be  repeated.  A  failure  to  inocu- 
late does  not  mean  insusceptibility  to  smallpox,  as  is  often  popularly  be- 
lieved, but  most  frequently  arises  from  the  fact  that  the  virus  is  inert. 
I  have  known  one  case  in  which  the  seventh,  and  another  in  which  the  thir- 
teenth, inoculation  was  successful  after  previous  failures;  occasionally 
there  are  seen  children  who  can  not  be  inoculated  at  all. 

Constitutional  symptoms,  as  previously  stated,  may  be  absent  in  very 
young  infants;  but  in  others  there  is  quite  constantly  present  a  fever 
which  runs  a  fairly  regular  course.  It  usually  begins  on  the  fourth  or 
fifth  day,  is  remittent  in  type,  and  rises  gradually,  reaching  its  high- 
est point  with  the  full  development  of  the  vesicle.  At  this  time  it  varies 
from  101**  to  104°  F.,  falling  gradually  to  normal.  The  duration  of  the 
fever  in  cases  running  the  usual  course  is  four  or  five  days.  Accompany- 
ing the  fever  there  may  be  anorexia,  restlessness,  loss  of  sleep,  slight  in- 
digestion, and  other  symptoms  of  a  general  indisposition. 

Both  the  local  and  the  genial  symptoms  are  sometimes  more  severe. 
This  may  depend  upon  the  susceptibility  of  the  child,  the  lymph  being 
pure  and  the  vaccination  properly  done.  The  original  vesicle  may  be 
much  larger  than  usual,  and  small  secondary  vesicles  may  form  in  the 
neighbourhood  (Fig.  202).  In  very  rare  instances  a  generalized  erup- 
tion of  true  vaccine  vesicles  occurs  with  marked  fever  and  other  general 
symptoms  of  corresponding  severity.  Single  vesicles  may  be  produced 
on  distant  parts  of  the  body  as  a  result  of  auto-inoculation,  usually  by 
scratching.   Where  eczema  of  the  face  is  present,  inoculation  is  not  infre* 
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quently  carried  thither.  Most  of  the  von'  son?  arms  and  legs,  however, 
are  due  to  infection  from  pyogenic  bacteria  contained  in  the  lyraph,  or 
to  thi'ir  accuh^utal  iutroductiou  at  the  time  of  vaccination  or  subse- 
quently. Ill  the  milder  cases,  the  swelling  and  other  evidences  of  local  in- 
fiamniation  are  more  marked  than  in  a  normal  vaccination;  a  drop  or 
two  of  fius  fonns  beneath  the  scab,  and  when  the  latter  comes  away  an 
excavation  i^  left  which  heals  in  two  or  three  weeks.  Or,  the  inflamma- 
tion may  extend  more  deeply  into  the  connective  tissue,  to  be  followed  by 
more  extensive  su]>puration  or  sloughing,  leaving  an  ugly  ulcer  an  inch 
or  more  in  diameter  which  slowly  fills  by  granulation  in  from  five  to  eight 
weeks.  Sometimes  the  period  of  incubation  is  unduly  prolonged,  so  that 
the  vesicle  does  not  form  until  the  twelfth  or  fourteentli  day,  although 
its  subsequent  course  may  1)0  normal.  In  other  cases,  the  incubation  is 
shorter  than  usual,  and  the  vesicle  may  appear  as  early  as  the  third  or 
fourth  day. 

Much  has  been  written  about  the  so-called  "  raspberry  excrescence" 
which  not  very  infrequently  takes  the  place  of  a  proper  vesicle.  It  is  of 
a  dark-red  colour,  elevated,  smooth  or  slightly  granular,  not  sensitive, 
having  no  areola  and  no  constitutional  symptoms.  It  generally  per- 
sists for  two  or  three  weeks,  and  slowly  disappears,  leaving  no  scar.  It  is 
usually  the  result  of  virus  of  feeble  activity,  and  if  it  gives  any  protection 
it  is  very  slight.  Such  eases  should  always  be  re-vaccinated,  and  in  my 
experienoo  rc-vaecinati<>n  is  usually  successful. 

Complications  and  Seqnela. — Post-vaccine  eruptions  are  many  and 
of  great  variety.  The  most  frequent  is  a  general  roseola,  sometimes 
resembling  scarlet  fever,  but  much  oftener  measles,  and  usually  occurring 
at  the  height  of  the  local  process.  Other  eniptions  seen  are  urticaria, 
various  forms  of  erj'thema,  and,  rarely,  purpura.  Other  complications 
are  chiefly  from  mixed  infection.  Syphilis  and  tuberculosis  are  practi- 
cally excluded  by  modern  methods  of  procuring  the  lymph.  Tetanus  can 
result  only  from  carelessness  or  neglect  of  suitable  precautions  iu  pre- 
paring the  lymph;  proper  legal  restrictions  regarding  its  production 
should  in  the  future  make  this  impossible.  The  most  common  form  of 
local  infection  is  cellulitis,  which  niav  terminate  in  suppuration  or 
sloughing  at  the  site  of  vaccination,  and  sometimes  may  cause  suppura- 
tion of  the  neighbouring  lymph  nodes.  In  rare  eases,  general  septiciemia 
or  pvffimia  may  follow.  Impetigo  contagiosa  sometimes  occurs.  Ery- 
si[)clas  may  develop  at  any  time  before  the  vaccine  sore  is  entirely  healed  ; 
I  saw  it  once  as  late  as  the  sixth  week.  Pneumonia  and  nephritis  may  be 
associated  with  any  of  the  more  serious  complications.  Latent  tubercu- 
losis may  become  active  after  vaccinia,  and  a  child  who  is  subject  to 
eczema  is  liable  to  a  recurrence.  In  a  delicate  child  a  condition  of  mal- 
nutrition is  often  intensified  if  the  vaccinia  is  at  all  severe. 

The  mortality  of  vaccination  is  stated  by  Yoigt,  from  careful  statis- 
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PzSToeis  i«  a  «>iruz:':'C«  difea^  -wzlzh  preTiils  e^iieaEcallT  atkd  in 
most  lar^  dries  ead-tini^allj.  AItr:ii^  ::  ^aj  afeet  rKr««>2»  of  anj 
a|f*.  K  » ar^seTallT  «^*n  12.  jv^n^  i:tilir^z-  i^-i  as  a  rzl^  zz  occurs  b«rt  ooee 
in  the  $asi«  icdLTidzAL  While  ir.  liT^r  chil  il.-:*>i  Tuert^jta?  wax  }»  raakied 
as  one  of  c5»  E::Id*T  infectiv:!*  di^«ra.T*s-  'J1  irfarej  ii  i*  ooe  *f  the  mc^ 
fataL  I:?  trisi?:!*!  cr^^ipIicariciL^  4r»?  cr:=«±->pD«KS-:-nia  azad  toaral- 
ffion*.  Perr::.*':!^  i*  charact^riiiefi  bj  caurr^I  az-i  a»rr>ffis  sriKpcoiBS. 
The  catarrh  a*eot?  th*  zz.zy:-:is  iri-riii^ra:!*  of  'h-r  r5^iraii>rT  tract,  axid  is 
pn?bahlT  du-e  zo  a  *r*<:!:c  forr::  of  \zf^*.i:^.  I:  i*  aoc^snpftrSed  br  a  hj- 
peraesrhetic  c^^-ndftion  of  th:^  mucou*  mrn'":  r^-r.  Th^  E:*»t  pcv>ciLizt«ot 
DETvon-  nianif**ta::oc  i=  a  p^-i'.iar  5pa.*=:-:c::  cr-zzh  wh>.^  ccwrs  in 
paniiT-TE*.  and  fron:  vhioK  rh^  d:*«?a«e  uke?  i:^  niiz-?.  Tbe  o*>a£h  is  no 
doubt  of  ref^i  or  gin,  from  an  irritation  wh::h  hi*  berz  I-xated  bj  dif- 
fi&r*rnt  writers  in  Tariooi  parts  of  the  respiratcrj  trac^-    Iz  a^dioon  to 
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these  OOfiditJons,  tlicre  ia  presort  in  pertussis  a  marked  irritability  of  the 
nerroufi  system,  which  in  infaiu-y  often  shows  itself  bv  convulsions. 

Etiology. — Everything  that  is  known  of  pertussis  euggeste  a  micro- 
organism as  its  cause.  Present  evidence,  moroover,  points  strongly  to  a 
bacillus,  first  described  by  Eppondorf,  aftens'nrd  more  fully  by  .foch- 
mann  and  Krause.  An  imiHirlant  recent  contribution  lo  this  subject 
has  been  nmde  by  Dr.  Martha  Wollstein  from  the  laboratory  of  the 
Babies'  Hospital.  Sho  not  only  continncHl  previous  oliscrvations  as  to 
the  constant  presence  of  this  organism  from  a  study  of  thirty  cases  of 
pertussis,  but  obtained  characteristic  agglutination  reactions  with  the 
blood  of  children  suffering  from  the  disease.  The  bacillus  l>elongs  to  the 
intiucnza  group,  and  in  many  points  resembles  PfeifTer's  bacillus.* 

Proximity  to  a  patient  is  all  that  is  required  to  communicate  the 
disease,  and  even  close  proximity  is  not  necessary.  There  seems  to  be  no 
doubt  that  the  disease  may  he  contracted  in  the  open  air. 

Prv disposition. — Fully  one  half  the  cases  of  pertussis  occur  during  the 
first  two  years  of  life.  The  following  are  the  statistics  of  Szabo  (Buda- 
PeBth)j  showing  the  age^  at  which  the  disease  was  met  willi  in  4,591 
cases,  comprising  the  records  of  one  clinic  for  thirty-fmir  years: 


Under  one  jear 1,038  cases. 

One  to  two  yeare 1,008     " 

Two  to  three  years 600     •• 


Three  to  four  years 904  caaca. 

Four  to  seven  years 803     *' 

Over  seven  years 189    " 


Pertussis  thus  shows  a  stronger  tendency  to  affect  young  infants  than 
docs  any  other  contagious  discuse.  A  numtier  of  cases  are  on  record  in 
which  it  has  occurred  during  the  first  month,  and  one  has  recently  come 
to  my  notice  wliere  a  child  twelve  days  old  was  attacked,  whose  motlier 
was  suffering  from  the  disease.  The  disease  is  nearly  twice  as  frequent  in 
the  winter  and  spring  as  in  the  summer  and  autumn.  Epidemics  of  per- 
tussis often  occur  at  the  same  time  with  or  follow  those  of.measles. 

The  susceptibility  to  pertussis  is  very  great,  and  is  e<]naIU*d  only  by 
that  to  measles.  Biedert  reports  that  of  401  children  exposed  during  an 
epidemic  in  a  certain  village,  dGQ,  or  ninety-one  per  cent,  took  the  disease. 

*  The  bacillus  is  found  in  the  mucus  expelled  after  the  typical  paroxysm.  This 
should  ho  receive<l  in  a  sterile  dish  and  WAjthed  several  times  in  sterile  or  i>eptono 
water.  Examined  in  smean.  the  organism  apficars  as  a  short,  plump,  ovoid  bacillus 
lying  singly  or  in  clumps  between  the  pus  and  epithelial  ceils.  It  decolourizes  when 
stained  by  Grant's  method.  It  grows  best  on  blood-agar  plates.  It  is  non-motile. 
Acoonling  to  WolUtein  the  bacillus  agglutinates  with  the  blu<>«l  of  pertussis  patii>nts 
iu  dilutions  as  high  as  1-200,  and  occasionally  1-500.  This  reaction  wom  nut  found 
until  the  third  week  of  the  attack  and  was  present  as  latu  as  thrms  moutlis.  The 
bacilli  were  present  in  gre-atest  numbers  after  the  cough  htwl  continued  for  about  two 
weeks,  hut  were  very  numerous  throughout  the  ]»roxyBmal  stage,  beiug  found  as  late 
as  the  eighth  week  of  the  disease. 
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THE  SPECIFIC  INFECTIOUS  DISEASI 


Infective  period, — Pertussis  may  be  communicated 
ginning  of  the  catarrhal  stage;  it  is  more  contagious  i 
later.  There  seems  little  doubt  that  it  is  contagioi 
spasmodic  stage  and  possibly  longer.  Quarantine  is 
for  two  months,  and  in  many  cases  for  a  longer  time, 
of  the  contagion  is  the  patient,  rarely  the  room  or  tb 
pertussis  may  be  carried  by  a  third  person,  this  is  ve 
one  has  been  in  very  close  contact  with  the  patient, 
without  change  of  clothing  to  another  child. 

Incubation. — The  very  gradual  onset  of  pertussis 
sible  in  the  majority  of  cases  to  fix  the  exact  date,  and 
the  definite  duration  of  the  period  of  incubation.  Ii 
could  best  be  determined  it  has  usually  been  from 
days,  or  about  the  same  as  in  measles.  If,  after  an 
days  pass  without  the  development  of  a  cough,  the  pre 
strong  that  the  disease  has  not  been  contracted. 

Lesions. — The  only  constant  lesion  of  pertussis  con; 
inflammation  of  varying  intensity,  which  affects  the  : 
of  the  larynx,  trachea,  and  bronchi,  and  sometimes  th 
pharynx.  If  the  child  dies  during  a  paroxysm,  eithe 
convulsions,  the  brain  is  found  intensely  congested  an 
of  punctate  haemorrhages,  or  even  larger  extravasa' 
always  show  emphysema  if  the  attack  has  been  sev 
The  other  pulmonary  lesions  are  due  to  complicatio 
quent  of  which  is  broncho-pneumonia.  Catarrhal  er 
are  not  infrequent. 

Symptoms. — The  symptoms  of  pertussis  are  usually 
stages — the  catarrhal,  the  spasmodic,  and  the  stage  ot 

The  catarrhal  stage  continues  on  the  average  for  a 
though  cases  show  considerable  variation  on  this  poir 
whoop  almost  from  the  very  beginning  of  the  disease, 
cough  for  three  or  four  weeks  before  a  typical  whoo] 
symptoms  in  the  beginning  are  indistinguishable  fron 
nary  attack  of  subacute  tracheo-bronchitis,  and  unless 
exposure  to  pertussis  no  suspicion  is  excited.  After  fiv 
ever,  the  cough,  instead  of  abating  as  in  an  ordinary  < 
creases  in  severity  and  occurs  in  paroxysms.  At  fin 
and  there  are  only  two  or  three  a  day,  but  they  gra 
frequency  and  severity  until  the  typical  whoop  is  h< 
the  beginning  of  the  spasmodic  stage.  During  the  first 
symptoms  of  a  mild  grade  of  catarrhal  inflammation  of 
and  larynx,  and  often  there  is  a  slight  elevation  of  tei 

71ie  spasmodic  stage. — In  a  typical  paroxysm  of  a^ 
child,  who  can  usually  foretell  it,  will  often  run  for  sui 
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the  mother  or  the  nurse,  or  seize  a  chair  with  both  hands,  There  now 
occurs  a  t^eries  of  explosive  coughs,  from  ten  to  twenty  in  numlxr,  com- 
ing in  such  rapid  succession  that  the  child  can  not  get  its  breath  between 
them;  the  face  becomes  of  a  deep  red  or  purple  colour,  sometimes  almost 
black;  the  veins  of  the  face  and  scalp  stand  out  prominently;  the  eye§ 
are  Buffused,  and  seem  almost  to  start  from  their  sockets ;  there  follows 
a  long-drawn  inspiration  through  the  nnrrowed  glottis,  producing  the 
crowing  sound  known  as  the  whoop;  and  then  another  succession  of 
FHpid  coughs  follows  and  another  whoop.  In  a  single  severe  paroxysm, 
which  lasts  two  or  three  minutes,  the  child  may  whoop  half  a  dozen 
times;  with  the  final  paroxysm  a  mass  of  tenacious  raueus  is  usually 
brought  up.  In  a  young  child  vomiting  is  almost  certain  to  follow,  if 
food  has  been  recently  taken.  Kpistaxis  sometimes  occurs  with  nearly 
every  severe  paroxysm,  but  in  most  cases  the  bleeding  is  slight.  After 
a  Feverc*  attack  the  child  is  at  times  so  exhausted  as  to  be  hardly  able  to 
stand;  there  is  profuse  perspiration;  his  mind  is  confused,  and  he  may 
be  completely  dazed.  In  infants  the  attack  may  result  in  a  degree  of 
asphyxia  requiring  artificial  respiration.  Those  old  enough  to  describe 
their  sensations  tell  of  a  sense  of  impending  suffocation,  the  suffering 
from  which  is  almost  indescribable. 

The  number  of  severe  paroxysms  or  "  kinks  "  in  twenty-four  hours 
Taries,  according  to  the  severity  of  the  case,  from  half  a  dozen  to  forty 
or  fifty.  There  are  always  many  more  of  a  milder  form.  Paroxysms 
are  often  excited  by  eating  or  drinking  anything  cold,  by  a  draught  of  air, 
or  by  imitation ;  they  are  usually  more  frequent  during  the  night  than 
tlie  day,  and  in  a  close  room  than  in  the  open  air. 

In  Ic.^s  severe  cases  no  paroxysms  of  the  grade  above  described  may 
occur,  and  no  typical  whoop  may  be  heard  throughout  the  attack;  but 
the  paroxysmal  nature  of  the  cough  whith  continues  until  the  plug  of 
mucus  is  expelled,  the  watery  eyes,  and  the  vomiting  which  follows  a 
paroxysm,  stamp  the  disease  as  pertussis.  In  young  infants  the  whoop 
is  frequently  not  marked.  The  child  sometimes  coughs  until  it  is  as- 
phyxiated, and  yet  no  whoop  occurs.  The  paroxysms  are  also  modified 
by  intercurrent  disease,  especially  by  attacks  of  pneumonia  or  severe 
bronchitis.  At  such  times  they  usually  become  less  frequent  and  less 
typical,  and  may  bu  absent  for  several  days,  returning  as  the  complica- 
tion subsides. 

The  seat  of  the  irritation  which  produces  the  cough  has  been  various- 
ly located  by  ditferent  observers:  some  have  thought  it  to  be  in  the  nose, 
others  in  the  trachea,  the  bronchi,  or  the  larynx.  It  is  very  probable  that 
it  may  not  always  be  in  the  same  place  and  that  the  infectious  catarrh, 
which  is  really  the  most  important  element  in  the  disease,  may  vary  in 
its  intensity  and  location  in  different  cases.  The  weight  of  evidence  seems 
to  be  that  in  the  great  majority  of  cases  the  source  of  irritation  is  in 
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the  ]armx  or  trachea.  From  larrngoscopic  examinations  made  during 
the  diHrase,  Von  Herff  found  the  mucous  membrane  of  the  larrnx  to  be 
swollen  and  congested,  and  occasionally  the  seat  of  small  haemorriuges 
or  superficial  ulcers.  He  states  that  the  freqnencj  and  severity  of  the 
paroxysms  corresponded  with  the  degree  of  laryngitis,  and  he  found  that 
a  paroxysm  could  always  be  excited  by  irritating  the  mucous  membrane 
between  the  arytenoid  cartilages.  During  a  paroxysm  he  observed  that 
there  was  a  collection  of  mucus  on  the  posterior  laryngeal  wall^  the  re- 
moval of  which  had  the  effect  of  shortening  the  paroxysm. 

Rossbach  made  laryngoscopic  examinations,  with  negative  results  so 
far  as  the  larynx  was  concerned,  but  he  states  that  a  plug  of  mucus  could 
always  be  seen  in  the  lower  trachea  for  one  or  two  minutes  before  the 
paroxysm  occurred.  There  is  little  doubt  that  this  collection  of  mucus  is 
the  exciting  cause  of  the  paroxysm,  as  it  is  a  familiar  clinical  fact  that 
the  paroxysm  always  continues  until  this  is  dislodged. 

The  average  duration  of  the  spasmodic  stage  is  about  one  month.  It 
increases  in  intensity  for  the  first  two  weeks,  remains  stationary  for 
about  a  week,  and  then  gradually  diminishes  in  severity.  The  course  and 
duration  of  this  stage  are,  however,  subject  to  wide  variations.  In  mild 
cases  it  may  last  only  a  week;  in  severe  cases,  especially  in  the  winter 
season,  it  may  continue  for  three  months,  at  times  almost  subsiding,  but 
lighting  up  again  with  all  its  previous  severity  with  every  fresh  attack  of 
cold.  After  it  has  entirely  ceased  the  whoop  may  return  with  an  attack 
of  bronchitis,  and  continue  for  a  month  or  more.  This  is  not  to  be  re- 
garded as  a  true  relapse  of  pertussis.  The  habit  of  the  paroxysmal  cough 
once  established,  it  tends  to  recur  with  every  slight  bronchitis,  often  for 
months  afterward. 

The  stage  of  decline. — Gradually  the  severity  of  the  paroxysms  abates, 
the  whoop  ceases,  and  the  cough  resembles  more  and  more  that  of  ordi- 
nary bronchitis.  This  stage  usually  continues  about  three  weeks,  but 
may  be  prolonged  indefinitely  in  the  winter  months. 

Complications. — HcBmorrhages. — The  haemorrhages  of  pertussis  are 
mechanical,  and  depend  upon  the  intense  venous  congestion  which  accom- 
panies the  paroxysm.  Epistaxis  is  the  most  frequent  variety,  and  occurs 
in  a  considerable  proportion  of  the  severe  cases,  in  a  few  with  almost 
every  severe  paroxysm,  but  it  is  rarely  severe  enough  to  require  local 
treatment.  Haemorrhages  from  the  mouth  may  have  their  origin  either 
in  the  pharynx  or  the  bronchi,  the  blood  being  brought  up  by  the  cough; 
such  haemorrhages  are  usually  small.  Conjunctival  haemorrhages  are  less 
frequent,  and  are  usually  slight,  although  I  have  seen  the  entire  con- 
junctiva covered.  In  a  case  under  my  observation  there  was  bleeding 
from  both  oars  witli  every  severe  paroxysm,  for  more  than  a  week.  This 
child  had  previously  suffered  from  scarlatinal  otitis,  with  perforation  of 
the  drum  membrane.    Small  extravasations  into  the  cellular  tissue  be- 
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neatli  the  vye&  flre  occasionally  seen,  giving  an  appearance  somewhat 
likt!  tin  {)rdiiiary  *'  black  eye."  liiimcraiiinl  hauimrrliagcs  arc  nol  fre- 
quent, but  many  exaTiiplf^s  have  been  recorded,  and  they  may  be  severe 
enough  to  produce  death.  They  are  usually  meningeal,  very  rarely 
cerebral;  according  to  their  extent  and  location  they  may  produce 
hemiplegia,  monoplegia,  aphasia,  facial  paralysis,  or  disturbances  of 
sights  hearing,  or  sensation;  in  addition,  there  may  be  convulsions  or 
rigidity,  but  rarely  complete  coma.  The  extravasations  are  usually 
small,  and  the  symptoms  which  they  produce  disappear  at  the  end  of  a 
few  weeks.  Fatal  cases  with  autopsies  have  been  reported  by  Cazin, 
Marshall,  and  others.  In  almost  every  instance  these  hiemorrhages  have 
k  occurred  as  a  direct  result  of  the  severe  paroxysms.  Purpura  ha?mor- 
rhagica  as  a  sequel  of  pertussis  was  twice  seen  at  the  New  York  Infant 
Asylum. 

Respiraiorif  stjsfem. — Tlie  most  serious  complications  of  pertussis  are 
connected  with  the  lungs.  By  far  the  largest  proportion  of  deaths  is  due 
to  pulmonary  complications,  usually  broncho-pneumonia.  This  is  more 
frequent  in  winter  and  spring  than  in  the  summer  months,  and  is  espe- 
cially to  be  dreaded  during  infancy.  In  later  childhood  lobar  pneumonia 
is  occasionally  seen.  Pneumonia  rarely  begins  before  the  second  week 
of  the  disease,  and  most  frequently  develops  at  the  height  or  toward  the 
close  of  the  spasmodic  stage.  The  physical  signs  present  no  peculiarities ; 
the  cough  changes  somewhat  in  character  during  the  pneumonia,  and 
the  whoop  may  not  be  heard.  The  prognosis  of  the  pneumonia  is  bad, 
because  of  the  debilitated  condition  of  the  children  at  the  time  of  its  oc- 
currence. A  great  danger  is  from  the  supervention  of  convulsions,  this 
being  a  frequent  mode  of  termination.  As  there  is  always  considerable 
emphysema  the  rapidity  of  breathing  is  frequently  out  of  proportion  to 
the  temperature,  which  often  is  only  moderately  elevated.  If  the  child 
escapes  the  dangers  of  the  acute  stage,  death  may  still  occur  from  ex- 
haustion, owing  to  the  protracted  course  which  the  diaease  frequently 
runs  (see  page  551). 

Bronchitis  of  the  large  tubes  is  present  in  almost  ail  the  severe 
cases,  and  is  not  of  itself  serious.  Bronchitis  of  the  small  tubes  has 
the  same  dangers  and  the  same  complications  as  broncho-pneumonia. 

Vesicular  emphysema  has  been  present.  I  think,  in  every  cut-e  which 
I  have  seen  upon  the  post-mortem  table ;  a  certain  amount  of  it,  no  doubt, 
occurs  in  every  severe  case.  It  is  produced  by  the  forcible  cough  of  the 
paroxysm.  In  very  severe  cases  interstitial  emphysema  is  also  found. 
Northrup  has  reported  a  remarkable  instance  of  this  complication.  Rup- 
ture of  the  air-blebs  which  form  on  the  surface  of  the  lung  may  lead  to 
emphysema  of  the  cellular  tissue  of  the  mediastinum,  and  the  air  may 
find  its  way  along  the  great  vessels  into  the  neck,  and  finally  into  the 
subcutaneous  cellular  tissue  of  the  entire  body.    Cases  of  general  sub- 
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cutaneous  emphysema  have  been  reported  by  Croker  and  by  Hodge, 
both  of  which  ended  fatally,  one  in  three  and  one  in  eight  days  from 
the  beginning  of  the  emphysema.  In  the  great  majority  of  the  cases 
vesicular  emphysema  is  not  permanent. 

Digestive  syaiem. — During  the  summer,  infants  with  pertussis  are 
almost  certain  to  suffer  from  diarrhoea;  it  may  be  only  an  occasional 
symptom,  or  the  attack  may  be  severe  and  prolonged,  resulting  in  the  de- 
velopment of  ileo-colitis.  The  intestinal  complications  may  be  almost 
as  serious  in  summer  as  are  those  of  the  respiratory  tract  in  winter. 
Vomiting  is  even  more  frequent  than  diarrhoea,  and  while  it  may  be  dis- 
tressing at  any  age,  it  is  especially  so  in  infancy.  So  frequently  does  the 
taking  of  food  excite  vomiting,  that  the  nutrition  of  these  patients  often 
2>ecomes  a  matter  of  the  greatest  difficulty,  and  in  fact  the  most  serious 
problem  in  the  management  of  a  case.  Malnutrition  and  even  marasmus 
may  follow,  or  the  general  resistance  of  the  child  may  become  so  reduced 
by  lack  of  food  that  it  falls  a  ready  prey  to  pneumonia. 

Nervous  system. — There  may  be  convulsions,  coma,  paralysis,  aphasia, 
disturbances  of  sight  or  hearing,  and  in  rare  cases  even  of  the  mental  con- 
dition. The  most  serious  of  these  complications  are  convulsions.  They 
are  much  more  frequent  in  infancy  than  later,  and  particularly  in  those 
who  are  rachitic,  in  whom  they  are  often  fatal.  Convulsions  are  of 
course  more  common  in  severe  attacks,  but  they  may  occur  suddenly  where 
there  has  previously  been  no  cause  for  anxiety.  They  are  especially  to  be 
dreaded  if  pneumonia  is  present.  The  attack  of  convulsions  may  be  the 
culmination  of  the  extreme  degree  of  nervous  irritability  which  accom- 
panies the  paroxysm,  it  may  be  due  to  asphyxia,  or  to  an  intracranial 
lesion;  if  the  latter,  there  is  usually  meningeal  haemorrhage.  This  is  to 
be  suspected  if  there  are  continued  convulsions  for  several  hours,  with 
general  rigidity  or  hemiplegia. 

Disturbances  of  sight  are  not  infrequent  in  severe  cases;  usually 
these  are  transient,  but  there  may  be  blindness  lasting  two  or  three 
days  or  even  weeks.  The  transient  symptoms  depend  most  likely  upon 
circulatory  changes  that  occur  in  the  brain  during  the  paroxysm, 
while  those  which  last  for  two  or  three  weeks  are  probably  due  to 
meningeal  haemorrhage.  Disturbances  of  hearing  are  rare.  The  dif- 
ferent forms  of  paralysis  occurring  with  pertussis  may  likewise  be 
transient  or  permanent.  They  are  to  be  explained  in  the  same  way 
as  the  disturbances  of  the  special  senses.  The  most  common  form  is 
hemiplegia. 

Albuminuria  is  not  infrequent,  being  found  in  66  of  86  examinations 
by  Knight.  The  quantity  of  albumin  is  rarely  large,  and  it  may  be  ac- 
companied by  a  few  hyaline  casts.  Both  are  probably  the  result  of  circu- 
latory disturbances  in  the  kidney.  Other  complications  of  pertussis  are 
hernia,  prolapsus  ani,  and  ulcer  of  the  frenum  linguae. 
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Diftj^noais. — The  only  constant  features  of  pertussis  arc  the  course  of 
the  diseuHf  aud  iU  cojumunicability.  In  many  cases  tlie  typical  whoop  is 
never  heard.  There  are  no  symptoms  by  which  a  positive  diagnosis  can 
be  made  in  the  catarrhal  stage;  but  a  cough  not  accompanied  by  fever  or 
physical  yigus,  which  steadily  increases  in  severity  for  two  weeks,  in  spite 
of  treatment,  and  wliich  occurs  chiefly  at  night,  is  always  auspicious. 
When,  in  addition,  the  cough  begins  to  come  in  paroxysms,  accompanied 
by  sutTuHion  of  the  face  and  occasionally  by  vomiting,  there  can  be  little 
doubt  even  though  no  whoop  is  heard.  If  the  disease  is  prevalent  the 
diagnosis  is  practically  certain.  Mild  cases  which  do  not  go  even  as  far 
as  the  symptoms  mentioned  are  most  puzzling.  But  if  there  is  a  history 
of  exposure,  if  the  cougli  continues  from  four  to  &ijt  weeks,  little  influ- 
enced by  treatment,  and  if  other  cases  follow,  the  disease  must  be  per- 
tussis. Without  evidence  of  communicabiiity,  however,  one  may  be  in 
doubt  even  after  the  disease  is  over.  In  early  infancy  any  cough  may 
have  more  or  less  of  a  spasmodic  character,  and  a  fairly  typical  whoop  ia 
often  beard  in  the  course  of  an  ordinary  bronchitis.  I  have  several 
times  seen  abortive  or  very  short  attacks  in  one  member  of  a  family  of 
children,  the  others  having  the  disease  in  a  typical  form.  Occurring  by 
themselves  such  cases  cannot  be  recognised. 

Irritation  of  the  pneumogastricor  recurrent  laryngeal  nerve  from  en- 
larged tracheal  or  bronchial  lymph  nodes,  whether  of  a  t^implc  or  tuber- 
culous character,  may  give  rise  to  a  spasmodic  cough,  which  in  certain 
cases  may  be  indistinguishable  from  pertussis.  The  prolonged  duration 
of  these  cases  is  soroetiroes  the  only  diagnostic  point;  but  the  paroxysms 
are  usually  not  bo  severe  as  in  true  pertussis,  and  the  course  is  generally 
less  typical. 

The  presence  of  leucocytosis  may  be  an  aid  to  diagnosis  in  some 
doubtful  cases.* 

Prognosis. — The  most  important  factor  in  the  prognosis  of  the  dis- 
ease is  the  age  of  the  patient.  After  the  fourth  year  it  is  indeed  rare 
that  either  a  fatal  result  or  serioua  complications  are  seen;  but  during  in- 
fancy, and  particularly  during  the  first  year,  there  are  few  diseases  more 
to  be  dreaded.  This  is  especially  true  on  account  of  the  connection  of 
whooping-cough  with  the  three  most  fatal  conditions  of  infantile  life — 
broncho-pneumonia,  diarrha^al  diseases,  and  convulsions.  Fully  tvro 
thirds  of  the  deaths  from  whooping-cough  occur  during  the  first  year  of 


*  Frohlioh  and  Meuoier  first  called  attention  to  the  leucooytosis  arconipanjing 
pertussis,  fur  cxoeodiug  that  of  any  other  afebrile  disenso  of  the  respiratory  tract.  It 
appears  in  the  early  port  of  the  convulsive  stage,  ami  tlisap|>eAn)  slowly  with  iniprore- 
mont.  The  count  is  usually  between  15,000  and  iW.OOO,  nllhough  51.(»0()  has  been 
recorded.  The  differential  count  shows  an  increase  in  the  lyniphooytes  at  the  ex|ien8e 
ot  tlie  neutrophileA.  The  leucocytosis  is  little  influenced  by  eouiplicatioos,  and  eren 
during  broncho-pneuuionia  the  lymphocytes  may  continue  to  be  in  excess. 
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life.  The  prognosis  is  very  much  worse  in  infants  under  three  months 
than  in  those  who  are  older  and  consequently  have  more  resistance.  It  is 
better  in  the  summer  than  in  the  winter,  because  broncho-pneumonia  is 
then  less  frequent.  It  is  particularly  bad  in  delicate  infants,  in  those 
who  are  rachitic,  in  those  who  are  prone  to  attacks  of  bronchitis,  in 
those  who  have  suffered  previously  from  pneumonia,  and  in  those  with 
a  strong  tendency  to  tuberculosis. 

The  exact  mortality  of  whooping-cough  it  is  di£Bcalt  to  state  in  fig- 
ures. During  the  first  year  of  life  it  is  probably  not  far  from  twenty-fire 
per  cent,  although  it  diminishes  rapidly  after  this  time.  In  foundling 
asylums  and  hospitals  for  infants  it  is  to  be  ranked  among  the  most  fatal 
diseases,  and  in  some  epidemics  the  mortality  in  such  institutions  is  as 
high  as  fifty  per  cent. 

Fully  two  thirds  of  the  deaths  during  whooping-cough  are  from 
broncho-pneumonia ;  the  next  most  frequent  cause  is  diarrhoea]  diseases. 
Convulsions  may  be  the  mode  of  death  in  either  of  the  above  conditions, 
or  may  occur  apart  from  them.  During  the  first  year,  death  often  results 
from  marasmus,  the  child  having  been  reduced  by  the  prolonged  disease. 
Occasionally  death  is  due  to  asphyxia  following  a  severe  paroxysm,  to 
intracranial  haemorrhage,  or  to  general  emphysema. 

As  a  predisposing  cause  of  tuberculosis,  pertussis  is  second  only  to 
measles.  In  both  diseases  tuberculosis  develops  in  much  the  same  way 
and  from  practically  the  same  causes. 

Prophylaxis. — Pertussis  is  a  contagious  disease,  and  a  child  suffering 
from  it  should  be  isolated  from  other  children  whenever  this  is  possible. 
Children  with  pertussis  should  never  be  allowed  to  attend  school,  and 
needless  exposure  should  always  be  avoided. 

Young  infants,  delicate  children,  and  those  with  a  predisposition  to 
tuberculosis,  should  be  most  carefully  protected  against  exposure,  since  it 
is  in  them  chiefly  that  the  disease  is  likely  to  be  serious.  As  it  is  from 
the  patient  that  the  disease  is  nearly  always  contracted,  there  does  not 
exist  the  same  necessity  for  the  fumigation  and  disinfection  of  apart- 
ments as  after  other  contagious  diseases.  In  institutions,  however,  this 
should  always  be  practised,  and  in  private  houses  if  the  room  is  subse- 
quently to  be  occupied  by  an  infant. 

It  is  as  undesirable  as  it  is  impossible  to  confine  a  child  with  pertus- 
sis to  a  single  room  during  the  attack;  all  those  persons  for  whom  expo- 
sure would  be  dangerous  should  therefore  be  sent  away  from  the  house. 
Quarantine  should  continue  for  at  least  six  weeks,  or  until  the  spas- 
modic stage  is  over. 

Treatment. — We  have  as  yet  no  specific  remedy  for  pertussis.  The 
important  thing  in  most  cases  is  the  hygiene  or  general  management  of 
the  case;  fully  half  of  the  cases  seen  in  practice  require  nothing  more. 
Much  harm  is  done  by  indiscriminate  drugging. 
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General  measures. — Fresh  air  is  important  throughout  the  attack.  It 
is  almost  invariable  that  the  paroxysms  are  fewer  while  patients  are  out 
of  doors,  and  more  frequent  when  they  are  in  close  rooms.  Older  chil- 
dren with  pertussifi  may  go  out  even  in  winter  except  on  stormy,  raw,  or 
windy  days.  With  infants  and  delicate  children,  the  outdoor  treat- 
ment in  cold  weather  so  entliusiastically  advocated  by  some  writers 
should  be  used  with  the  greatest  caution.  It  should  certainly  not  be  per- 
mitted if  the  patient  has  even  the  slightest  amount  of  bronchitis.  My 
own  experience  is  that  during  the  winter  in  a  climate  like  that  of  New 
York  or  New  England,  the  class  of  patients  just  referred  to  are  better 
off  indoors,  taking  their  airing,  if  at  all,  in  their  rooms.  In  warm 
weather  or  in  a  mild  climate  all  children  should  be  kept  in  the  open  air 
as  much  as  putiisible. 

A  change  of  climate  is  desirable  when  the  cough  is  unduly  prolonged, 
also  for  delicate  children  in  winter.  A  warm  place  at  the  seashore  is 
one  which  is  most  likely  to  be  beneficial.  The  improvement  following  a 
sea  voyage  is  often  very  marked,  surpassing  even  a  residence  at  the  sea- 
shore. 

The  rooms  occupied  by  children  suffering  from  pertussis  should  be 
frequently  changed,  thoroughly  aired,  and  occasionally  fumigated.  The 
daily  use  in  the  room  of  one  of  the  small  forinalin  lamps  is  of  decided 
benefit.  A  change  of  rooms,  clothing,  bedding,  etc.,  sometimes  exerts  a 
marked  influence  on  the  course  of  very  prolonged  attacks,  the  inference 
being  that  continued  re-infection  takes  place.  Such  a  change  should  be 
made  twice  a  week,  and  it  is  of  special  importance  in  hospitals,  where 
many  children  quarantined  in  a  ward  seem  to  cough  interminably. 

Careful  feeding  and  attention  to  the  bowels  are  matters  of  the  great- 
est importance;  with  infants  particularly,  chronic  indigestion  and  ab- 
dominal distention  have  a  very  marked  effect  in  increasing  the  frequency 
of  the  parox3'sms.  Feeding  is  dilKcult  since  vomiting  occurs  so  easily. 
In  moat  cases  it  is  necessary  to  repeat  the  meal  in  a  short  time,  if 
the  first  one  has  been  vomited.  Children  over  two  years  old  should  in 
all  such  cases  be  kept  upon  a  fluid  diet,  chiefly  of  milk.  For  infants,  milk 
ehould  lye  diluted,  and  in  many  instances  it  should  also  be  partially  pep- 
tonized. Any  medication  which  causes  disturbance  of  the  stomach 
should  be  omitted.  In  severe  cases  the  child's  strength  should  be  kept 
up  by  the  judicious  use  of  alcoholic  stimulants. 

Local  Ireaimeni, — This  may  be  effected  by  insufflations  of  powder  into 
the  nose,  by  local  applications  to  the  larynx,  or  by  inhalations. 

The  first  two  methods  have  been  advocated,  in  the  belief  that  the 
cough  is  due  to  an  infectious  catarrh  having  its  seat  in  the  nose  or 
larvnx.  For  insufflation,  quinine  or  benzoic  acid  is  preferred,  mixed 
with  some  finely  divided,  inert  powder,  such  as  bicarbonate  of  sodium, 
talcum,  or  coffee;  these  are  used  with  the  powder  insufflator  once  or 
05 
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twice  daily.  Local  applications  to  the  larynx  may  be  made  by  means 
of  a  spray  or  swab.  Resorcin  and  carbolic  acid,  each  in  a  one-per-cent 
aolution,  are  most  used.  These  applications  are  made  once  or  twice 
daOy.  I  have  never  seen  from  any  of  the  above  methods  the  beneficial 
results  claimed,  and  I  believe 'them  to  have  been  exaggerated.  The 
application  of  cocaine  to  the  larynx  should  never  be  employed  in  young 
children  on  account  of  the  danger  of  poisoning. 

Inhalations  are  of  much  more  value.  They  are  useful  to  modify  the 
catarrh  by  allaying  irritation,  facilitating  the  expulsion  of  the  mucus,  and 
possibly  as  antiseptics.  Those  most  employed  are  carbolic  acid,  creosote, 
and  cresolene.  In  my  experience  creosote  is  the  best.  These  sub- 
stances may  be  used  upon  cotton  in  a  respirator,  or  vapourized  over  an 
alcohol  lamp  (page  60).  The  possibility  of  absorption  should  not  be 
forgotten,  and  the  urine  should  be  watched.  Where  the  paroxysms  are 
frequent  and  of  great  severity,  chloroform  may  be  used  to  ward  off  con- 
vulsions or  prevent  dangerous  asphyxia.  In  such  conditions  O'Dwyer 
used  intubation  with  striking  benefit.  The  tube  entirely  overcomes  the 
glottic  spasm  which  is  the  chief  cause  of  suffering  and  danger.  O'Dwyer^s 
plan  was  to  have  the  tube  worn  constantly  until  the  severity  of  the  dis- 
ease had  passed.  With  the  rubber  tubes  now  in  use  the  difficulty  in  get- 
ting rid  of  the  tube  subsequently  is  not  great. 

Internal  medication,-r-Ot  the  innumerable  drugs  which  have  been  rec- 
ommended for  this  disease,  four  possess  undoubted  advantages  over  all 
others — viz.,  quinine,  belladonna,  bromoform,  and  antipyrine.  Quinine 
should  not  be  used  for  infants  and  seldom  for  young  children  on  ac- 
count of  its  tendency  to  upset  the  stomach.  For  older  children  full 
doses  are  required  to  be  of  much  benefit — i.  e.,  twelve  to  fifteen  grains 
\  daily  to  a  child  of  five  years.    In  giving  belladonna  it  is  important  to 

'  begin  with  a  small  dose  and  gradually  increase  both  its  frequency  and 

!  size  until  the  physiological  effects  of  the  drug  are  produced.     To  an 

i  infant  two  years  old,  one  fourth  of  a  minim  of  the  fluid  extract  may  be 

given  every  four  hours  as  an  initial  dose,  gradually  increasing  to  every 
two  hours ;  if  atropine  is  used,  gr.  ^Jtt  niay  be  given  in  the  same  way.  Al- 
though belladonna  usually  has  a  decided  influence  in  reducing  both  the 
frequency  and  the  severity  of  the  paroxysms,  it  causes  many  unpleasant 
symptoms,  and  its  effects  must  be  closely  watched. 

Bromoform  has  considerable  value,  but  it  is  by  no  means  a  specific. 
A  convenient  method  of  administration  is  to  drop  it  upon  sugar.  When 
prescribed  iu  emulsions  or  mixtures  these  should  be  carefully  shaken 
before  each  dose,  or  the  patient  may  be  poisoned  by  getting  the  greater 
part  of  the  drug  in  the  last  few  doses.  The  dose  at  two  years  is  from 
one  to  three  drops,  at  five  years  two  to  four  drops  from  three  to  five 
times  a  day.    In  full  doses  it  must  be  used  with  caution. 

Antipyrine  has  been  in  my  experience  more  generally  useful  than 
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any  other  Bingle  drug.  It  may  be  given  with  safety,  even  to  yonng  in- 
fanta, in  considerably  larger  doses  than  are  ordinarily  employed.  For  a 
child  six  months  old  the  initial  dose  may  be  one  grain  every  three  hours; 
later  this  may  be  given  every  two  hours.  For  a  child  two  years  old  the 
initial  dose  may  be  two  grains  repeated  every  four  to  six  hours,  gradually 
increasing  up  to  two  grains  every  two  hours.  Should  pneumonia  de- 
velop, the  antipyrine  should  be  discontinued. 

Nearly  aH  drugs  which  allay  nervous  irritability  have  a  certain  amount 
of  effect  in  controlling  the  paroxysms  of  pertussis;  codeine,  chloral,  and 
triona!  are  useful  where  the  night  attacks  are  so  severe  as  to  prevent 
sleep.  A  combination  of  the  bromide  of  sodium  with  antipyrine  is  often 
better  than  the  latter  given  alone.  Heroin,  although  in  use  but  a  short 
time,  promises  to  be  a  valuable  addition  to  our  therapeutics.  I  do  not 
believe  that  any  form  of  internal  medication  or  local  treatment  shortena 
pcrtuBsis;  but,  inasinuoh  as  the  disease  is  self-limited,  great  benefit  to 
the  f>atient  results  from  the  reduction  of  the  number  and  the  diminu- 
tion of  the  severity  of  the  paroxysms. 

In  establishing  the  value  of  any  method  of  treatment,  it  should  be 
remembered  that  the  number  of  cases  in  which  the  disease  is  considerably 
shorter  than  the  average  is  large,  and  also  that  almost  any  method  of 
treatment  if  employed  after  the  attack  has  reached  its  height  will  be 
thought  beneficial,  as  the  natural  tendency  is  then  to  improve.  The  value 
of  any  particular  line  of  treatment  is  to  be  judged  in  a  given  case  only 
by  its  effect  in  reducing  the  number  and  severity  of  the  paroxysms.  This 
ought  to  be  evident  in  the  cane  of  drugs  within  two  or  three  days,  and  can 
only  be  determined  by  keeping  a  careful  record  of  the  number  of  severe 
paroxysms  day  and  night.    No  drug  succeeds  equally  well  in  all  cases. 

In  a  mild  case,  where  the  number  of  paroxysms  does  not  exceed 
eight  or  ten  during  the  day,  where  there  is  no  vomiting  and  the  gen- 
eral health  is  not  affected,  it  is  not  usually  advisable  to  continue  the 
administration  t)(  any  drugs  throughout  the  disease.  A  single  dose  of 
antip>Tinc  or  codeine  at  night  may  be  all  that  is  necessary.  All  cases 
in  infants  must  be  watched  with  great  care  and  the  parents  warned  of 
the  possible  dangers  which  may  supervene  suddenly,  even  in  the  course 
of  mild  attacks.  For  severe  cases  antipyrine  should  be  given  to  diminish 
the  frequency  and  the  severity  of  the  paroxysms,  and  inhalations  of 
creosote  used  if  much  catarrh  is  present.  All  the  fresh  air  possible 
should  be  allowed.  For  older  children  the  same  plan  of  treatment  may  be 
followed,  or  quinine  or  belladonna  may  be  substituted  for  the  antipyrine. 

As  these  drugs  are  given  solely  for  the  purpose  of  diminishing  the 
frequency  and  severity  of  the  paroxysms,  their  continuous  use  should  be 
deferred  until  the  symptoms  are  sufficiently  severe  to  greatly  disturb  the 
child,  the  benefit  at  this  period  being  more  striking  than  if  they  are 
begun  early  and  used  continuously. 
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extremely  difBcult,  pressure  on  the  jugular  veina  inl( 
hypersemia  of  the  braio,  causing  headache  and  sometime 
is  sometimes  great  prostration  and  the  symptoms  of  tl 
tion.  These  severe  attacks  are  nearly  always  in  chili 
years  old.  ■ 

The  constitutional  symptoms  of  mumps  usually  n 
five  days ;  the  swelling  continues  on  an  average  a  li 
week.  If  the  case  has  been  a  severe  one,  slight  swell! 
for  two  weeks  or  even  longer.  Relapses,  in  which  the  o] 
the  one  first  affected  is  involved,  are  quite  frequent,  oc 
ten  per  cent  of  the  cases.  M 

Complioations  and  Sequelae. — la  childhood  the  coiiq 
and  usually  unimportant;  but  in  adolescence  they  are 
ous.  Orchitis  is  exceedingly  rare  in  childhood;  of  830  i 
BilLiet  and  Barthez,  this  was  seen  in  but  10,  and  only 
were  under  fi.fteen  years,  and  no  case  under  twelve  year 
chitis  occurs  it  is  generally  toward  the  end  of  the  second 
of  the  third  week;  it  is  usually  marked  by  an  accession  of 
by  a  chill;  if  severe,  nervous  symptoms  may  be  prcsei 
the  testicle  and  not  the  epididjTnis  is  generally  affec 
symptoms  continue  for  three  or  four  days,  and  the  entir 
attack  is  about  a  week;  although  the  testicle  is  often  e 
time  afterward,  and  atrophy  of  the  organ  may  follow. 

In  females,  congestion  and  swelling  of  the  breasts^ 
majora  may  occur;  and,  although  these  complications  i 
most  of  them  have  been  observed  even  in  j'oung  childi 

Nephritis  has  in  a  few  instances  followed  mumps,  8< 
on  as  late  as  four  or  five  weeks  after  the  attack.  Singh 
reported  by  Croner,  Isham,  Henoch,  and  others.  Ner 
more  frequent,  but  even  these  are  rare.  Jaflfrey  has  u 
multiple  neuritis  with  typical  symptoms,  occurring  thrc 
attack.  Facial  paralysis  three  weeks  after  mumps  has 
HiUier,  apparently  "due  to  an  extension  of  infiammatioi 
to  the  seventh  nerve. 

Pearce  *  has  collected  an  interesting  series  of  forty 
following  mumps,  in  which  there  was  no  sign  of  otiti 
coming  on  suddenly  with  vertigo,  a  staggering  gait,  and  i 
ing.  In  most  of  the  cases  the  deafness  was  unilateral 
hearing  was  permanent.  The  cause  assigned  was  discas 
nerve,  the  seat  of  the  trouble  being  in  the  labyrinth. 
ported  an  instance  of  haemorrhage  into  the  labyrinth, 
rarely  seen, 

*  lUDobwUr  Chronicle,  1886. 
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Incuhaium. — In  forty-eight  collected  cases  in  which  the  incubation 
was  definitely  determiDed,  it  varied  between  three  and  twenty-five  days. 
It  wae  less  than  fourteen  days  in  only  four  cases,  and  in  twenty-six  of 
the  forty-eight  eases  it  was  between  seventeen  and  twenty  days.  In  three 
casaa  of  my  own  in  wliich  it  could  be  definitely  fixed,  the  incubation  was 
nineteen  days  in  one  case  and  twenty  days  in  two  cases.  The  average 
period  of  incubation,  then,  may  be  stated  to  be  from  seventeen  to 
twenty  days. 

Symptoms. — In  the  milder  cases  the  local  symptoms  are  the  first  to 
attract  attention ;  in  those  which  are  more  severe  there  are  frequently 
prodromal  symptoms  of  from  twelve  to  forty-eight  houra'  duration — ■ 
anorexia,  headache,  vomiting,  pains  in  the  back  and  limbs,  and  fever. 
Soltmann  has  reported  a  case  ushered  in  by  convulsions.  The  initial 
temperature  in  a  mild  attack  is  100°  to  101°  F. ;  in  a  severe  one,  from 
102°  to  104°  F. 

Of  the  local  symptoms,  the  pain  usually  precedes  the  swelling;  it  is 
increased  by  movement  of  the  jaws,  by  pressure,  and  Bometimes  by  the 
presence  of  acid  siihstancos  in  the  mouth.  It  is  usually  referred  to  the 
posterior  part  of  the  jaw  just  below  the  ear.  The  swelling  may  begin 
simultaneously  in  both  parotids,  but  more  frequently  one  side  is  involved 
a  day  or  two  in  advance  of  the  other.  It  usually  reaches  its  maximum  on 
the  third  day,  often  on  the  second,  remains  stationary  for  two  or  three 
days,  and  then  subsides  gradually.  The  degree  of  swelling  varies  with 
the  severity  of  the  attack.  When  it  is  marked,  the  patient  may  be  so 
changed  in  appearance  as  scarcely  to  be  recognisable;  it  fills  the  lateral 
region  of  the  neck  between  the  jaw  and  the  stemo-mastoid  muscle  and 
extends  forward  upon  the  face  to  the  zygomatic  areh,  bo  that  the  centre 
of  the  tumour  is  usually  the  lobe  of  the  ear.  The  other  salivary  glands 
may  swell  simultaneously  with  the  parotids,  or  several  days  later,  even 
after  the  parotid  tumour  has  disappeared.  Occasionally  swelling  of  the 
submaxillary  or  the  sublingual  glands  occurs  before  that  of  the  parotid, 
and  in  rare  instances  those  may  be  the  only  glands  affected. 

As  a  rule,  the  parotid  of  both  sides  is  involved..  Of  282  cases  both, 
sides  were  affected  in  215.  When  one  side  alone  is  involved,  it  is  the 
left  a  little  more  frequently  than  the  right.  The  interval  between  the 
swelling  of  the  two  sides  may  be  a  week,  or  even  five  or  six  weeks,  but 
usually  it  is  only  two  or  three  days. 

The  salivar}'  secretion  is  usually  very  much  diminished,  and  the  dry 
mouth  causes  great  discomfort.  An  exceptional  instance  has  been  re- 
ported by  Simon,  in  which  a  distressing  salivation  occurred,  the  secre- 
tion amounting  to  six  or  eight  ounces  daily. 

Although  as  a  rule  the  patient  is  not  seriously  ill,  mumps  may  in  rare 
cases  produce  most  alarming  and  even  dangerous  symptoms.  The  tem- 
perature may  for  several  days  reach  104*'  F.  or  more,  deglutition  may  be 
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extremely  difficult,  pressure  on  tlie  jugular  veins  may  lead  to  venous 
hypencmia  of  tfie  brain,  causing  headache  and  sometimes  delirium ;  there 
is  sometimes  great  prostration  and  the  symptoms  of  the  typhoid  condi- 
tion. These  severe  attacks  are  nearly  always  in  children  over  twelve 
years  old. 

The  constitutional  symptoms  of  mumps  usually  last  from  throe  to 
five  days;  the  swelUng  continues  on  an  average  a  little  less  than  a 
week.  If  the  case  has  been  a  severe  one,  slight  swelling  may  continue 
for  two  weeks  or  even  longer.  Kelapses,  in  which  the  opposite  side  from 
the  one  first  affected  is  involved,  are  quite  frequent,  occurring  in  about 
ten  per  cent  of  the  cases. 

Complioationi  and  Seqnelee. — In  childhood  the  complications  are  few 
and  usually  unimportant ;  but  in  adolescence  they  are  occasionally  seri- 
ous. Orchitis  is  exceedingly  rare  in  childhood;  of  230  cases  observed  by 
Eilliet  and  Barthez,  this  was  seen  in  but  10,  and  only  3  of  these  cases 
were  under  fifteen  years,  and  no  case  under  twelve  years  old.  When  or- 
chitis occurs  it  is  generally  toward  the  end  of  the  second  or  the  beginning 
of  the  third  week;  it  is  usually  marked  by  an  accession  of  fever,  sometimes 
by  a  chill;  if  severe,  nervous  symptoms  may  be  present.  The  body  of 
the  testicle  and  not  the  epididymis  is  generally  affected.  The  acute 
symptoms  continue  for  three  or  four  days,  and  the  entire  duration  of  the 
attack  is  about  a  week;  although  the  testicle  is  often  enlarged  for  some 
time  afterward,  and  atrophy  of  the  organ  may  follow. 

In  females,  congestion  and  swelling  of  the  breasts,  ovaries,  or  labia 
majora  may  occur;  and,  although  these  complications  are  all  very  rare, 
most  of  them  have  been  observed  even  in  young  children. 

Nephritis  has  in  a  few  instances  followed  mumps,  sometimes  coming 
CD  as  late  as  four  or  five  weeks  after  the  attack.  Single  cases  Imvc  been 
reported  by  Croner,  Isham,  Ilenoch,  and  others.  Nervous  sequelae  are 
more  frequent,  but  even  these  are  rare.  Jaffrey  has  reported  a  case  of 
multiple  neuritis  with  typical  symptoms,  occurring  three  weeks  after  an 
attack.  Facial  paralysis  three  weeks  after  mump.**  has  been  reported  by 
Hillier,  apparently -due  to  an  extension  of  inflammation  from  the  gland 
to  the  seventh  nerve. 

Pearce  *  has  collected  an  interesting  series  of  forty  cases  of  deafnesa 
following  mumps,  in  which  there  was  no  sign  of  otitis,  the  symptoms 
coming  on  suddenly  with  vertigo,  a  staggering  gait,  and  often  with  vomit- 
ing. In  most  of  the  cases  the  deafness  was  unilateral  and  the  loss  of 
hearing  was  permanent.  The  cause  assigned  was  disease  of  the  auditorf 
nerve,  the  seat  of  the  trouble  being  in  the  labyrinth.  TojTibee  has  re- 
ported an  instance  of  luemorrhage  into  the  labyrinth.  Otitis  media  ia 
rarely  seen. 


*  MAiicbM(t«r  Chronicle,  188a. 
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Suppuration  of  the  parotid  gland  occurs  in  about  one  per  cent  of 
the  ca^es,  and  is  probably  due  to  accidental  infection.  Gangrene  and 
sloughing  of  the  parotid  were  observed  twice  by  Demme  in  117  case^; 
both  of  these  proved  fatal.  Pneumonia,  meningitis,  endocarditis,  and 
pericarditis  have  been  observed  as  complications  of  mumps,  although 
all  are  extremely  rare. 

Fto^obib. — In  the  great  proportion  of  cases  mumps  is  a  mild  dis- 
ease, and  terminates  in  complete  recovery  in  a  few  days.  In  young  chil- 
dren complications  are  infrequent,  and  those  which  occur  are  rarely 
severe. 

Diagnosia. — Mumps  is  most  likely  to  t>e  confounded  with  acute  swell- 
ing of  the  cervical  lymph  noden.  In  a  parotid  swelling,  the  lobe  of  the 
ear  is  near  the  centre  of  the  tumour,  which  extends  backward  to  the 
stcrno-mastoid  muscle  and  forward  upon  the  face  as  far  as  the  zygomatic 
arch,  embracing  the  angle  and  ramus  of  the  jaw. 

A  swollen  lymph  node  is  usually  entirely  below  the  ear  and  behind 
the  jaw,  not  extending  upon  the  face.  The  tumour  is  generally  smaller 
and  more  circumscribwl  if  only  a  single  node  is  involvei!,  and  it  comes  on 
much  more  slowly  than  does  mumps.  When  only  the  submaxillary  or  sub- 
liugual  glands  are  aflectod,  the  diagnosis  from  swollen  lymph  nodes  ia 
sometimes  impossible  except  by  the  course  of  the  disease.  Mumps  is 
characterised  by  the  rapidity  with  which  the  swelling  occurs,  and  by  its 
relatively  short  duration. 

Treatment. — The  disease  is  self-limited  and  the  individual  symptoms 
rarely  distressing,  so  that  in  most  CAses  very  little  treatment  is  required. 
If  constitutional  symptoms  are  present  the  patient  should  be  kept  in 
bed,  and  if  there  are  none  he  should  be  confined  to  the  house.  The  gland 
should  be  protected  by  cotton  or  spongio-piline,  and  if  the  pain  is  severe 
heat  should  be  applied  or  the  gland  painted  with  belladonna.  The  diet 
should  be  liquid,  on  account  of  the  pain  produced  by  mastication.  The 
mouth  should  be  kept  clean  by  the  use  of  some  antiseptic  mouth-wash. 
The  general  symptoms  and  complications  are  to  be  treated  aeeording  to 
the  indications  presented.  Cases  of  mumps  occurring  in  schools  or  insti- 
tutions should  be  quarantined  for  three  weeks,  and  in  private  practice 
where  there  are  susceptible  persona.  Fumigation  and  disinfection  after 
an  attack  are  unnecessary. 


CHAPTER   VIII. 
DIPUTUERIA. 

Until  within  the  last  few  years  it  was  customary  to  class  as  diph- 
theria all  diseases  characterised  by  the  production  of  a  false  membrane 
upon  the  mucous  membranes  of  the  throat  or  air  passages.    In  the  fol- 
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lowing  pages  the  term  diphtheria  will  be  limited  to  those  cases  in  which 
the  Klebs-Loeffler  bacillus  is  present,  the  others  being  grouped  under  the 
head  of  false  or  pseudo-diphtheria. 

Diphtheria  may  then  be  defined  as  an  aculc,  specific,  communicable 
diseaf^e  due  to  the  bacillus  of  Klebs  and  Loeffler.  It  is  usually  charac- 
terisetl  by  tlie  fonimtiou  of  a  falfie  membrane  upon  certain  mucous  mem- 
branes, e.s]>ecially  those  of  the  tonsils,  pliurynx,  nose,  or  larynx.  Like 
other  pathogenic  organisms,  however,  this  germ  acts  with  varying  in- 
tensify, fiud  may  cause  inflammation  of  all  degrees  of  severity,  from 
a  mild  eatiirrhal  angina  to  the  most  serious  membranous  inflammation; 
but  to  all  alike  the  term  diphtheria  should  be  applied.  In  its  mild  form 
it  may  be  almost  without  constitutional  symptoms:  but  in  its  severe  form 
it  is  atiomled  by  great  general  prostration,  cardiac  depression,  and 
anaemia,  it  is  frequently  complicated  by  pneumonia  and  nephritis,  and 
it  may  be  followed  by  localiseti  or  general  paralysis;  it  then  constitutes 
one  of  the  diR<?ases  most  to  he  dreaded  in  ehildhood. 

Etiolog;y. — The  Bacillus  Diphlhvrice. — This  was  first  described  by 
Klebs  in  1883,  and  during  the  following  year  it  was  isolated  by  Loeffler 
and  shown  to  be  pathogenic.  It  varies  considerably  in  size  and  shape 
even  in  the  same  culture.  In  a  specimen  it  occurs  singly  or  in  pairs, 
sometimes  in  chains  of  three  or  four;  the  bacilli  may  lie  parallel,  but 
frequently  two  form  an  acute  or  an  obtuse  angle  (Plate  XIX,  3,  4,  and 
5)»  They  are  straight  or  slightly  curved,  and  sometimes  branching;  they 
may  be  swollen  or  club-shai^ed  at  their  ends. 

Disiribuium  and  mode  of  communication. — In  most  large  cities  diph- 
theria prevails  endemically,  with  periods  in  which  outbreaks  of  con- 
siderable severity  are  observed.  In  the  country  it  prevails  chiefly  as 
an  epidemic.  The  disease  Ls  often  intrcHlueed  into  remote  districts  in 
some  inexplicable  manner,  and  before  its  nature  is  recognised  a  large 
number  of  persons  may  be  exposed,  and  an  epidemic  results.* 

Diphtheria  docs  not  arise  de  novo.  Every  case  has  its  origin  in  a 
previous  case  either  directly  or  remotely.  The  bacilli  may  enter  the 
body  through  the  inspire*!  air;  they  may  be  taken  into  the  mouth  with 
toys  or  other  articles  upon  which  they  have  lodged,  or  by  kissing,  and 


•  The  following  is  an  example  of  the  way  in  which  diphtheria  may  be  introduofd  : 
In  the  country  branch  of  the  New  Yoiic  Infant  Asjrlum,  consistinK  of  a  somewhat 
isolated  coiumunily  of  about  Ave  hundred  persons,  chiefly  children,  there  had  been 
DO  case  of  diphtheria  for  several  years.  The  first  case  was  one  of  membranous  laryn- 
gitis, rapidly  proving  fatal  in  two  days.  The  ca^  was  regarded  at  that  time  as 
evidence  of  the  existence  of  a  primary  non-diphtheritic  membranous  croup.  Id  the 
course  of  the  next  few  weeks  there  developeil  a  number  of  casos  of  typical  diphtheria. 
On  investigation,  it  was  discovered  that  the  nurse  who  had  charge  of  the  child  first 
affected  had  been  a  few  weeks  before  in  attendance  upon  a  rose  of  diphtheria.  During 
the  five  years  following,  cases  of  diphtheria  occurred  in  the  iostitutiou  every  year. 
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sometimes  by  accidental  inoculation.  As  a  rule,  the  bacilli  first  gain  a 
foothold  upon  the  mucous  membrane  of  the  tonsils,  nose,  or  larynx. 

Direct  infection  is  the  cause  in  the  ^rtMit  tnajority  of  the  casefl. 
There  is  no  proof  that  the  bacilli  are  contained  in  the  breath  of  a  person 
suffering  from  the  disease.  They  arc  present  in  great  numbers  in  the 
saliva  and  mucus  from  the  mouth  and  nose,  often  being  distributed  by 
sneezing  and  c;oughing,  and  also  in  pieces  of  membrane  whieh  are  dis- 
charged ;  they  are  not  present  in  the  urine  or  fa'ces.  Tlie  most  contagions 
cases  are  fhose  of  pharyngeal  diphtheria  on  areonnt  of  the  amount  of  dis- 
charge which  accompanies  them.  The  least  contagious  are  those  in  which 
the  membrane  is  limited  to  the  larynx  and  lower  air  passages. 

Direct  infection  may  occur  from  pers*3ns  eonvalcseent  from  diph- 
theria, whose  throats  stUl  contain  virulent  bacilli,  or  from  persons  suf- 
fering from  a  mild  form  of  the  disease,  which  is  not  recognised  as  diph- 
theria. In  the  latter  way  it  is  often  spread  in  schools.  It  has  l>een 
repeatedly  shown  that  a  person  may  harbour  virulent  bacilli  in  his  nose 
or  throat,  and  may  even  communit-ate  the  disease  to  others,  without  him- 
self suffering  from  diphtheria  at  any  time. 

The  length  of  time  during  which  a  patient  with  diphtheria  may  con- 
vey the  disease  to  others  is  somewhat  nncertain.  Transmission  is  possi- 
ble HO  long  as  virulent  bacilli  remain  in  the  throat;  these  are  frequently 
found  two  weeks  after  the  membrane  has  disappeared  and  the  patient  i» 
regarded  as  entirely  well,  and  in  a  few  cases  they  are  found  five  or  six 
weeks  or  longer  after  recovery. 

Indirect  infection  is  not  uncommon,  and  may  occur  from  the  bod  or 
clothing  of  the  patient,  from  the  carpet,  furniture,  wall-paper  or  hang- 
ings of  the  rrM»m,  from  toys  or  pieture-lmoks,  tnnu  dishes,  fi_^^ling  bottles, 
or  drinking-cupa,  from  swabs  and  brushes  used  for  lr>cal  applications 
to  the  throat,  from  spoons  and  tongue-depressors,  and  from  surgical 
instruments  with  which  tracheotomy  or  intubation  has  been  done. 
Diphtheria  may  be  carried  by  a  third  person,  but  rarely  except  by  one 
who  has  been  in  close  contact  with  the  patient— either  the  physician  or 
nurse.  The  frequency  of  diphtheria  in  physicians'  families  bears  wit- 
ness to  the  great  danger  of  infection  in  this  manner. 

Bacilli  may  retain  their  virulence  for  an  indefinite  period.  Both 
Park  and  LoetHer  found  cultures  in  blood-serum  to  be  virulent  after 
seven  months;  Roux  and  Yersin,  bacilli  in  dried  membrane  to  be  viru- 
lent after  twenty  weeks;  and  Abel,  upon  a  child's  toy  after  five  months. 

Domestic  animals  may  in  rare  instiinces  Ihb  carriers  of  infection,  and 
in  the  case  of  pigeons,  at  least,  they  may  themselves  suffer  from  the  dis- 
ease. Diphtheria  has  been  repeatedly  spread  by  milk,  but  verj'  rarely 
through  the  contamination  of  a  water  supply. 

Predisposing  causes. — Local  conditions  in  the  throat  influence  very 
largely  the  occurrence  of  diphtheria.    An  important  predisposing  cause 
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ia  the  existence  of  a  chronic  catarrhal  inflammation  of  the  mucous  mem- 
bnines  of  the  nose  and  throat,  so  frequently  found  in  children  suffering 
froui  adenoid  growthB  of  the  pliarjTix  or  from  Liilarged  tonsils.  These 
adenoid  growths,  the  tonsillar  crypto,  and  the  cavities  of  carious  teeth, 
may  harbour  the  bacilli  for  a  considerable  time  botli  before  and  after 
an  attack.  The  condition  of  the  mucous  membraues  of  the  nose  and 
pharynx  in  other  acute  infectious  diseases  furnishes  a  marked  pre<lis- 
position  to  diphtheria.  This  is  most  striking  in  the  case  of  measles; 
and  scarlet  fever ;  it  is  seen  less  frequently  in  typhoid  fever  and 
influenza. 

The  two  sexes  are  about  ecjually  liable  to  the  disease.  Children 
under  ten  are  much  more  often  affected  than  tliose  who  are  older,  the 
greatest  susceptibility  as  regards  age  being  between  the  second  and  iiftb 
years. 

While  diphtheria  is  seen  throughout  the  year,  it  is  more  frequent 
during  the  cold  than  the  warm  mouths. 

The  incubation  of  diphtheria  is  short.  In  most  of  the  cases  in  which 
it  could  be  definitely  traced  it  has  been  between  two  and  five  days.  The 
virulence  of  the  bacillus  varies  much  in  different  cases  and  in  different 
eeasons,  and  while  it  is  frequently  true  that  persons  infected  from  a 
mild  type  of  the  disease  have  a  mild  attack,  and  those  infected  from  a 
malignant  one  a  severe  attack,  there  is  no  certainty  that  such  will  be  the 
sequence.  Dr.  W.  II,  Park  informs  me  that,  out  of  many  hundreds  tested 
in  the  laboratory  of  the  New  York  Health  DopartmeJit,  by  far  the  most 
virulent  bacillus  was  obtained  from  the  throat  of  a  boy  who  had  what 
was  clJuieally  a  very  mild  form  of  tonsillar  diphtheria. 

The  ininuiuily  couferred  iiy  one  attack  of  diphtlieria  is  of  compara- 
tively short  duration^  amounting  probably  to  a  few  months  only.  In- 
stances have  recently  been  reported  where  a  second  attack  occurred  within 
two  months  of  the  first,  although  antitoxin  was  used. 

Leiions. — The  essential  lesions  of  diphtheria  consist  not  in  the  pro- 
duction of  a  membrane,  but,  as  long  ago  pointed  out  by  Oertel,  and  more 
recently  by  Babes,  Sidney  Martin,  and  others,  in  certain  acute  degenera- 
tive changes  in  the  cells  of  the  body  caused  by  the  diphtheria  toxins. 
These  changes  are  seen  particularly  in  the  epithelial  cells  of  the  affected 
mucous  membranej?,  the  heart  muscle,  the  kidney,  the  liver,  the  central 
and  peripheral  nervous  system,  the  spleen,  and  the  lymph  glands;  the 
most  characteristic  being  those  of  the  nerves  and  the  liver.  There  are 
other  lesions  which  are  the  result  of  the  action  of  other  organisms,  cape*. 
cially  the  streptococcus  pyogenes  and  the  pneumococcus,  either  aloni^^ 
together,  or  in  conjunction  with  the  diphtheria  bacillus.  The  most  im- 
portant lesions  due  to  these  organisms  are  broncho-pneumonia  and  n^-^ 
phritis;  but  there  may  be  found  in  the  blood,  and  in  many  of  the  oi 
of  the  body,  the  evidences  of  the  invasion  of  these  bacteria — 1.  e.,  a 
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streptococcus  septicflemia,  less  frequently  a  general  pneumococcus  in- 
fection. 

Distribution  of  the  diphtheria  hadlhts  in  the  body, — Unlike  many 
other  pathogenic  organ  isms*  the  diphtheria  bacillus  is  not  in  most  cases 
widely  distributed  throughout  the  body.  It  is  found  in  grt-at  munhcrs 
on  the  surface  of  the?  affected  mucous  membranes  and  in  the  false  mem- 
brane itself,  particularly  in  its  superficial  portion,  but  it  does  not  invade 
deeply  the  tiubjaceut  structures. 

The  frequency  wHth  which  the  diphtheria  bacillus  and  other  organ- 
isms are  found  in  the  blood  and  viscera  is  shown  in  a  series  of  209  autop- 
sies studied  by  Councilman,  Mallory,  and  Pearce,  of  Boston,  in  1901. 
The  following  table  shows  the  percentage  of  cases  in  which  the  different 
bacteria  were  found  by  culture ; 


HcNut'M  blood. 

UTer. 

Bptoen. 

Kidiu^s. 

Diphtheria  bacillns. 

6  per  cent 
20        - 
2*5     " 
1-5     " 

20  per  cent. 
30 

4 

2-5     " 

12  per  cent. 
27 

3 

1-5      " 

19  per  cent. 
28 

StreptocoocuB 

Stapnylococcus  aureus. 

Pneumoooocns 

8        " 
5 

In  this  series,  153  cases  were  pure  diphtheria;  5(J  were  complicated 
by  raeai^lea  or  scarlet  fever  or  both.  The  Btreptococcus  was  much  nftener 
found  in  the  viscera  in  the  complicated  cases;  otherwise  there  was  little 
dilfercnce  in  the  two  groups  of  cases. 

The  diphtheria  toxina. — The  wide-spread  effects  seen  in  diphtheria 
are  due  to  the  action  of  certain  substances  called  toxins  which  the  diph- 
theria bacillus  produces  during  its  growth  on  mucous  membraneH.  They 
are  very  diffusible,  readily  entering  the  lymphatic  circulation  and  the 
blood,  and  through  these  channels  may  affect  the  entire  body.  In  sus- 
ceptible anima!8  there  may  be  produced  by  the  injection  of  these  toxins 
all  the  characteristic  lesions  of  diphtheria  except  the  membrane,  as  well 
as  the  essential  s^inptoms  of  the  disease,  even  including  paralysis.  For 
the  production  of  the  membrane  living  bacilli  are  re<|uired. 

'^  Catarrhal "  diphUwrui. — The  routine  pnictiee  of  making  cultures 
from  diseased  throats  has  established  the  fact  that  catarrhal  inflamma- 
ticm  may  often  be  the  only  result  of  diphtheritic  infection.  Although 
to  the  naked  eye  there  were  only  the  ordinary  ehimgeti  of  a  simple  in- 
flammation, Oertel  found  the  characteristic  degenerative  changes  in  the 
epitliclial  cells,  varying  in  degree  with  the  severity'  of  the  process. 

77^*^  diphthfrifir  mfmhranr.—The  memlirane  in  diplitheria  i«  most 
fre(iuently  seen  upon  the  mucous  membrane  of  the  tonsils,  soft  palate, 
uvula,  pharynx,  nose,  larynx,  trachea,  and  bronchi ;  less  frequently  upon 
the  mouth,  Hps,  cesophagus,  conjunctiva?,  middle  ear,  stomach,  and  geni- 
tal organs.  It  may  also  affect  fresh  woimds,  notably  a  tracheotomy 
wound,  or  any  abraded  cutaneous  surface.    The  grosa  appearance  of  the 
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membrane  varies  greatly  (Plate  XVIII).  It  is  most  frequently  of  a  gray 
or  mouse-colour,  but  it  may  be  pearly  white,  yellow,  green,  and  sometimes 
almost  black.  It  is  composed  of  fibrin,  cells,  granular  matter,  and  bac- 
teria. Its  consistency  varies  with  the  relative  proportions  of  the  differ- 
ent elements.  When  made  up  chiefly  of  fibrin  it  is  firm  and  retains  its 
form,  often  being  discharged  as  a  complete  cast  of  the  nose,  larynx,  or 
trachea.  When  the  amount  of  fibrin  is  small  the  membrane  is  soft, 
friable,  and  sometimes  granular.  It  is  more  closely  adherent  upon  the 
mucous  membranes  covered  with  squamous  epithelium,  as  in  the  phar- 
ynx and  upper  air  passages,  than  upon  those  covered  with  columnar  and 
ciliated  epithelium,  as  in  the  lower  air  passages. 

The  microscopical  examination  shows  the  fibrin  to  be  sometimes 
granular,  but  usually  in  the  form  of  a  network,  inclosing  in  its  meshes 
small  round  cells  and  epithelial  cells  in  various  stages  of  degeneration 
On  the  surface  and  in  the  superficial  layer  there  is  usually  found  quite  a 
variety  of  bacteria  including  diphtheria  bacilli.  Beneath  this  is  a  cdlu- 
lar  layer  containing  little  or  no  fibrin,  in  which  also  the  diphtheria  ba- 
cilli are  usually  found.  In  the  deepest  parts  of  the  false  membrane  and 
in  the  mucous  membrane  itself  they  are  few  in  number  or  absent. 

Characteristic  changes,  which  are  similar  in  all  the  affected  mucous 
membranes,  are  found  in  the  epithelial  cells,  which  undergo  marked 
degeneration  with  fragmentation  of  their  nuclei;  the  mucosa  is  infil- 
trated with  leucocytes.  The  infiltration  with  small  round  cells  is  vari- 
able in  degree  in  the  different  mucous  membranes;  in  some  it  extends 
deeply  into  the  submucous  and  even  the  muscular  layers,  while  in  others 
it  is  very  superficial.  Marked  evidences  of  degeneration  are  seen  also 
in  the  cells  infiltrating  the  deeper  layers.  In  places  the  epithelium  is 
detached,  in  others  the  line  between  the  false  membrane  and  the  gran- 
ular mucous  membrane  is  scarcely  distinguishable. 

The  seat  and  the  distribution  of  the  membrane. — ^This  varies  some- 
what with  the  age  of  the  patient,  the  season,  and  the  peculiarity  of  the 
epidemic. 

My  own  records  show  that  the  larynx  is  involved  in  about  40  per  cent 
of  the  cases  in  children  under  three  years.  In  general  the  statement  may 
be  made  that  the  younger  the  child  the  greater  the  liability  of  the  disease 
to  attack  the  larynx;  also  when  the  larynx  is  affected,  the  greater  the 
tendency  to  spread  to  the  trachea  and  bronchi.  The  larynx  and  lower 
air  passages  are  rather  more  frequently  attacked  in  winter  than  in 
summer. 

The  tonsils  are  the  most  frequent  and  usually  the  earliest  seat  of  the 
diphtheritic  membrane;  it  may  form  here  a  tough,  leathery  patch,  par- 
tially or  completely  covering  and  very  adherent  to  them ;  or  the  disease 
may  affect  only  the  tonsillar  crypts,  so  that  the  gross  lesion  may  resem- 
ble that  of  ordinary  follicular  tonsillitis.    There  is  in  jnpst  ca^es  only 
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moderate  fiwelHng^  but  it  iiiBy  be  bo  ^eat  that  the  tonsils  are  in  contact. 
The  surrounding  cellular  tissue  in  infiltrated  with  inflammatory  products. 

The  membrane  covering  the  pliarynx  and  uvula  is  also  usually  very 
adherent  and  intimately  blendini  with  the  mucous  membrane.  The 
uvula  is  swollen  and  ledematous.  Membrane  may  l>e  seen  only  upon  the 
fauces  and  uvula,  or  Uie  posterior  and  lateral  pharyngeal  walls  may  be 
covered  down  to  the  level  of  the  cricoid  cartilage,  but  generally  not 
below  this  point  If  the  posterior  pharyngeal  wall  is  covered,  the  mem- 
brane is  apt  to  extend  into  the  rhino-pharynx,  and  may  till  the  entire 
pharyngeal  vault,  covering  the  posterior  jwrtion  of  the  velum  and  ex- 
tending into  the  posterior  narea.  The  adenoid  tissue  of  the  vault  is  fre- 
quently the  part  most  afTecte<L 

The  nose  may  be  involved  secondarily  to  the  rhino-pharynx,  or  infec- 
tion may  be  through  the  anterior  nares;  if  the  latter,  it  is  not  infre- 
quently the  only  part  involved.  Many  cases  classed  as  nasal  are  really 
rhino-pbar>'ngeal.  The  membrane  in  the  pure  nasal  cases  is  usually 
thick  and  tough  and  often  separates  en  masse.  Both  sides  are  generally 
involvtHlj  hut  it  may  be  unilateral. 

The  observations  of  Councilman,  Mallory,  and  Pearce  have  shown 
that  it  is  very  common  for  the  accessory  sinuses  of  the  nose,  especially 
the  antrum  of  Highniore,  to  lje  in\'olve<l  in  fatal  cases.  It  seems  highly 
probable  that  infection  of  these  parts  explains  the  remarkable  persist- 
ence of  diphtheria  bacilli  in  the  nose  which  is  occasionally  seen. 

The  epiglottis  is  swollen  to  three  or  four  times  its  normal  thickness, 
and  the  aryteno-epiglottic  folds  are  ocdematous.  The  anterior  surface 
of  the  epiglottis  is  rarely  covered  by  membrane;  but  itjj  lateral  borders 
and  posterior  surface,  and  the  aryteno-epiglottic  folds  are  involved  in 
most  of  the  severe  pharyngeal  cases  (Plate  XVIII,  C).  This  lesion  is 
associated  with  pharyngeal  rather  than  with  laryngeal  diphtheria. 

The  lesions  which  extend  most  deeply  are  thus  seen  in  the  tonsils, 
urnla,  phar}Tix,  and  epiglottis.  But  even  here  there  is  very  rarely  deep 
or  extensive  sloughing. 

The  lesions  of  the  larynx,  trachea,  and  bronchi  are  similar  to  the 
above,  although  much  more  superficial.  The  interior  of  the  larynx  may 
be  complcloly  covered,  the  membrane  coating  the  true  and  false  vocal 
cords  and  lining  the  ventricles  of  the  larynx.  The  membrane  in  the 
larvTix  is  not  usually  very  adherent,  and  it  frequently  separates  and  is 
coughoil  up  in  large  pieces  or  even  as  a  cast.  That  covering  the  epiglot- 
tis and  the  arjieno-epiglottic  folds  is  very  adherent,  like  that  in  the 
pharjTix.  Catarrhal  laryngitis  is  not  an  uncommon  complication  of 
pFiaryngeal  diphtheria. 

In  a  considerable  number  of  cases  the  membrane  stops  abruptly  at 
the  lower  border  of  the  larynx.  In  the  trachea  it  is  generally  loosely 
attached,  and  often  it  is  found  at  autopsy  entirely  separated  from  the 
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mucous  meinbrana  It  is  aimo8t  invariably  associaU<d  with  membrane  in 
(lie  laryax.  Usually  the  membrane  in  the  bronehi  is  continuous  with 
that  in  the  trachea.  Occasionally  I  have  seen  the  trachea  and  larger 
bronchi  passed  over  and  found  membrane  only  in  the  larynx  and  ^mailer 
bronchi.  Aa  a  rule,  the  bronchi  of  both  sides  are  affected,  and  to  the 
same  degree.  I  onfc  saw  a  case  of  larragcal  diphtheria  in  which  mem- 
brane was  found  only  in  the  bronchi  of  one  lung.  The  above  exceptions 
are  to  be  explained  aa  accidents  in  the  mechanical  transportation  of 
bacilli. 

The  extent  of  the  membrane  varies  greatly  in  different  casce.  It 
may  stop  at  the  bifurcation  of  the  trachea  or  at  the  bifurcation  of  the 
primary  bronchi;  but  if  it  goes  l>eyond  this  point  it  is  likely  to  ext4:!ad 
to  the  minutest  subdivisions.  Exceptionally  a  very  tough  fibrinous 
membrane  forms  in  the  trachea  and  bronchi,  of  sufhcient  thickness  and 
connisteucy  to  be  expelled  as  a  cast,  reproducing  almost  the  entire  bron- 
chial true. 

The  inflammation  of  the  mucous  membrane  of  the  larynx,  trachea, 
and  bronchi  is  very  much  less  severe  and  more  superficial  in  character 
than  that  of  the  phar3aix,  tonsils,  and  upper  air  passages. 

The  buccal  cavity  is  very  seldom  covered  by  the  membrane;  but 
in  the  worst  cases  of  phar^mgeal  disease  it  may  line  the  cheeks,  cover 
the  lips^  gums,  and  more  or  less  of  the  bard  palate,  but  rarely  the 
tongue.  It  usually  occurs  in  patches  rather  than  as  a  continuous  mem- 
brane. In  one  case  I  saw  the  membrane  on  the  lower  lip,  extending 
on  to  the  face,  though  the  buccal  cavity  was  free.  It  is  not  common 
for  the  diphtheritic  membrane  to  spread  down  the  digestive  tract.  In 
127  autopsies  studied  by  Councilman,  Mallory,  and  Pearce,  in  which 
the  extent  of  the  membrane  was  carefully  noted,  it  was  found  twelve 
times  in  the  ccsophagus,  live  times  in  the  stomach,  and  once  in  the 
duodenum.  The  amount  of  membrane  varied  from  small  striations  on 
the  folds  of  the  stomach  or  oesophagus  to  a  complete  covering.  The 
accompany iu^  changes  consist  in  iniiltration,  hipmorrhage,  and  coll 
degeneration.  In  the  intestines  there  is  often  found  a  hyperplasia  of 
the  lymphoid  elements — solitary  follicles  and  Peyer's  patches — with 
changes  similar  to  thoB(>  in  the  lymph  nodes  elsewhere  in  the  body,  hut 
nothing  eln?  that  is  characteristic. 

The  writers  just  referred  to  found  otitis,  usually  double,  in  60 
cent  of  144  autopsies;  although  in  less  than  one  third  of  the  number  wa*' 
the  complication  recognised  during  life.    Mastoid  disease  is  infrequent. 
Otitis  is  usually  the  result  of  direct  extension  from  the  pharynx.     It  maj, 
be  due  to  the  diphtheria  bacillus  alone,  to  the  streptococcus  alone,  or  morO' 
frequently  to  both  combined;  occasionally  the  pneumococcus  is  found. 
Conjunctival  diphtheria  is  rare  and  probablv  due  to  accidental  '• 
rather  than  extension  through  the  lachrymal  duct.    Before  the  ji  .  f 
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antitosin,  it  almost  invariably  resuUfid  in  destruction  of  the  eye;  but  a 
number  of  cases  successfully  treated  have  now  been  reported,  and  one  has 
recently  come  under  my  own  observation.  Diphtheria  may  attack  any 
muco-cutaneous  surface,  especially  the  anus,  prepuce,  or  female  genitals; 
any  abraded  cutaneous  surface,  or  recent  wound,  most  frequently  the 
tracheotomy  wound  of  the  neck.  The  diphtheria  bacilli  have  been  found 
in  pure  culture  in  superficial  abscesses. 

Visceral  lesifina. — The  visceral  lesions  *  of  diphtheria  are  due  partly 
to  the  action  of  the  diphtheria  toxins  and  partly  to  the  invasion  of  the 
body  with  other  organisms,  especially  the  streptococcus.  It  is  to  experi- 
mental diphtheria  that  we  owe  our  most  accurate  knowledge  of  the  for- 
mer changes,  for  in  human  diphtheria  the  large  proportion  of  all  the 
fatal  cases  show  infet^tion  with  other  organisms,  particularly  the  strepto- 
cocetis,  to  a  less  degree  the  pncumococcus  or  ^staphylococcus.  The  fre- 
quency with  which  these  bacteria  are  found  at  autopsy  in  different 
organs  has  been  already  stated. 

The  visceral  lesions  of  diphtheria  consist  in  wide-spread  areas  of  cell 
degeneration  similar  to  those  which  have  already  been  described  as  oc- 
curring in  the  epithelial  cells  of  tlie  affected  mucous  membranes,  to- 
gether with  haMunrrhrtges  due  to  changes  in  the  blood-vessels  and  pos- 
sibly in  (he  blood  itself. 

The  lyniph  nodes  of  the  cervical  region  are  the  most  constantly  and 
the  most  seriously  affected.  Similar  but  less  marked  changes  are  seen 
in  the  tracheo-branchial  and  the  mesenteric  groups,  and  in  the  lymph 
nodules  of  the  mucous  membrane  of  the  stomach  and  intestine.  There 
are  degenerative  changes  in  the  cells  of  the  nodes  most  affected,  with 
marked  infiltration  with  leucocytes  and  frequently  small  hieujorrhages. 
The  cellular  tissue  in  the  neighbourhood  of  Llic  cervical  node:*  is  often 
extensively  infiltrated  with  cells.  The  process  in  the  lymph  nodes  usu- 
ally terminates  in  resolution,  rarely  in  suppuration. 

The  changes  in  the  sfileen  are  quite  constant.  The  organ  is  swollen, 
sometimes  very  much  so,  and  deeply  congested.  Hiemorrhages  are  often 
seen  beneath  the  capsule;  the  spleen  pulp  is  soft,  the  follicles  are  large, 
and  cell  degeneration  is  quite  constantly  observed  similar  to  that  which 
takes  place  in  the  lymph  nodes. 

There  are  frequently  small  haemorrhages  t)eneath  the  capsule  of  the 
liver,  and  sometimes  thasc  are  seen  throughout  the  organ.  There  are 
found  scatteretl  through  the  liver,  areas  of  necrotic  hepatic  cells  which 
are  peculiar  to  this  disease;  some  of  these  areas  are  infiltrated  with 
leucocytes. 


*  For  an  exhaustive  «tu»1y  of  the  pathologiwil  anatomy  of  (liphthorift.  seo  mono- 
gniph  of  CouDcilmozi,  Mollory,  and  Pe&roe  (Bustuu,  1901);  being  a  study  of  220  faUl 
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The  kidnevs  are  involved  in  almost  all  fatal  cases  except  where  death 
occurs  early  from  laryngeal  stenosis,  also  in  nearly  every  severe  cai^e 
which  terminates  in  recovery.  Acute  degeneration  of  the  epithelium 
of  the  tubes  and  the  tufts  is  seen  in  less  severe  cases  and  those  of 
shorter  duration,  and  is  the  direct  result  of  the  action  of  I  he  toxins  in 
the  blood.  In  the  more  severe  and  protracted  cases  there  is  acute  dif- 
fuse nephritis  of  variable  tyipe  and  intensity.  There  is  no  form  of  in- 
flammation which  is  peculiar  to  <iiphthpria;  in  some  cases  the  intersti- 
tial changes  predominate,  in  others  the  glomerular  changes.  Welch 
mentinns  hyaline  changes  in  the  glomerular  capillaries  and  small  arter- 
ies as  the  characteristic  feature  of  the  nephritis  of  diphtheria. 

In  children  dying  suddenly  in  the  early  stage  of  the  disease,  cardiac 
thromia  are  occasionally  found.  They  may  form  rapidly  only  a  short 
time  before  death,  or  slowly  during  several  days  when  the  circulation 
b  very  feeble.  Portions  of  these  tlirombi  may  be  carried  into  the  pul- 
monary or  tiytjtemic  circulation,  causing  embolism  in  any  of  the  arter- 
ies of  the  extremitiea,  the  lungs,  or  other  viscera.  Even  in  the  early 
fatal  cases  the  heart  muscle  may  be  seriously  aifected ;  in  the  later  ones 
ttiis  is  ahnost  constant  The  changes  consist  in  a  toric  myocarditis,  the 
left  ventricle  being  most  involved. 

Degeneration  of  the  arteries,  especially  of  the  endothelial  layer,  is 
occasionally  seen,  ami  there  may  be  infdtration  of  the  adventitia.  The 
arteries  of  any  of  the  viscera  may  be  the  seat  of  hyaline  degeneration. 

Legions  of  the  brain  are  rare;  both  haemorrhage  and  embolism  may 
be  met  with.  In  the  spinal  cord  and  memliraiies  miiltijile  hiemorrhages 
occasionaHy  occur.  The  characteristic  lesion,  however,  consists  in  de- 
generative changes  which  are  found  to  some  degree  in  nearly  all  the 
more  severe  ca.ses  which  have  been  examined.  These  affect  the  ganglion 
cells  of  the  anterior  horns,  the  anterior  and  posterior  nerve-roots,  and 
sometimes  the  pyramidal  tracts  and  columns  of  Goll.  In  some  cases  of 
paralysis  induceil  in  animals,  lesions  practically  identical  with  those  of 
ordinary  poliomyelitis  have  been  seen.  Some  recent  writers  (Kat2  and 
Crosz)  are  of  the  opinion  that  the  cord  lesions  are  primary  and  the 
degeneration  of  the  spinal  nerves  secondary.  However,  the  general  opin- 
ion still  prevails  that  certainly  the  less  severe  cases  of  diphtheritic 
paralysis  are  due  to  peripheral  rather  than  to  central  lesions,  Degpnera- 
tive  changes  have  been  found  also  in  the  pneumogastric,  spinal  acces- 
sory, hypoglossal,  motor-oculi.  and  in  the  cardiac  nerves.  These  nerve 
degenerations  produced  by  the  diphtheria  toxin  constitute  one  of  the 
most  striking  lesions  of  diphtheria.    (See  Multiple  Neuritis.) 

In  infants  and  young  children  broncho-pneumonia  is  found  at  au- 
topsy in  fully  three  fourths  of  the  cases,  and  in  a  large  proportion  of 
these  it  is  the  cause  of  death.  It  is  well-nigh  constant  in  cases  of  diph- 
theritic bronchitis  of  the  finer  tubes,  and  is  usually  present  where  the 


BIPHTHERIA. 


1029 


membrane  haa  extended  to  the  bifurcation  of  the  trachea.  The  largest 
factor  in  the  production  of  pneumonia  is  the  aspiration  of  diphtheria 
bacilli  and  streptococci  from  the  upper  air  passages;  an  important  part 
is  also  played  by  the  pneumococcus  and  the  influenza  bacillus.  These 
organisms  may  be  present  in  many  combinations. 

With  laryngeal  stenosis,  some  emphysema  is  invariably  present,  and 
usually  it  is  of  the  vesicular  variety.  In  extreme  or  protracted  cases  of 
stenosis  there  may  be  interstitial  emphysema.  Rupture  of  some  of 
these  blebs  may  lead  to  the  escape  of  air  into  the  cellular  tissue  of  the 
mediastinum  or  of  the  neck,  which  may  result  in  the  production  of  a 
general  emphysema  of  the  subcutaneous  cellular  tissue. 

Blood. — According  to  the  studies  of  Ewing,  Morse,  Billings,  and 
others,  there  is  found  in  all  severe  cases  of  diphtheria  a  reduction  in  the 
number  of  red  cells  to  the  extent  of  500,000  to  3,000,000.  There  is  a 
nearly  proportionate  reduction  in  the  haemoglobin,  this  amounting  to 
from  r^  to  28  per  cent.  Wliile  the  haemoglobin  falls  coincidently  with 
the  number  of  red 'cells,  it  is  regained  much  more  slowl}-.  Leucocy- 
toais  is  generally  present,  and  usually  proportionate  to  the  severity  of 
the  attack,  but  is  occasionally  wanting  in  the  most  severe  as  well  as  in 
some  of  the  very  mildest  cases.  The  incruane  in  the  leucocytes  is  in  the 
polynuclear  forms.  Engel  lias  noted  the  frequent  presence  of  myelo- 
cytes, especially  in  fatal  cases,  the  proportion  of  these  in  .some  instances 
reaching  10  per  cent  of  the  white  cella.  In  his  observations,  every  case 
in  which  the  myelocytes  exceeded  2  per  cent,  proved  fatal. 

STinptomi. — The  clinical  picture  of  diphtheria  is  one  which  presents 
wide  variations,  depending  upon  the  principal  location  of  the  disease,  its 
Bcverity,  and  its  complications.  For  practical  purposes  the  following 
seems  the  simplest  grouping  that  can  be  made; 

1.  The  mild  cases,  in  which  then;  ih  either  no  membrane,  or  the 
amount  of  membrane  is  small  and  limited  to  the  tonsils  or  to  the  nose, 
with  few  or  none  of  the  constitutional  symptoms  which  follow  absorp- 
tion of  the  diphtheria  poison.  These  cases  partake  efisentially  of  the 
character  of  a  local  disease. 

2.  The  severe  cases,  which  are  of  two  kinds:  first,  those  in  which 
there  are  marked  evidences  of  constitutional  poisoning  from  diphtheria 
toxins;  and,  secondly,  those  with  laryngeal  stenosis.  The  first  form 
is  usually  accompanie<l  by  an  extensive  formation  of  membrane  in  the 
pharynx  and  eomotimes  in  the  nose.  The  laryni  may  be  involved 
secondarily  to  disease  in  the  pharynx  or  nose,  or  it  may  be  primarily 
affected. 

3.  The  cases  of  mixed  infection  or  the  septic  cases.  In  very  many 
of  the  cases  of  the  two  precetling  groups  streptococci  are  found  in  the 
throat,  but  they  are  not  in  sufficient  numbers  or  of  sufficient  virulence 
to  modify  the  course  of  the  disease.    In  the  cases  to  which  the  term 
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mixed  infection  is  applied,  in  addition  to  the  constitntional  symptoms  of 
dii^tberitic  touemift  end  the  local  otrnditions  wiudi  uruIIt  attend  it. 
there  are  marked  eridenoes  of  a  general  septicemia,  usaaUj  doe  to  the 
atreptococciu.  In  these  cases  the  symptoms  of  inflammation  are  espe- 
cially prominent,  not  only  in  the  pharynx  bnt  sometimes  in  the  lymph 
^ands  and  ceUolar  tissue  of  the  neck,  which  may  be  followed  by  ?np- 
pnration  or  slooghing.  This  form  is  frequently  complicated  by  bron- 
cho-pneamonia  even  without  laryngeal  dis^^e,  and  sometimes  by  severe 
nephritis. 

Cases  without  membrane. — During  an  epidemic  of  diphtheria  in  a 
family  or  an  institution,  cases  are  ^lequently  seen  which  present  the 
clinical  evidences  of  only  a  catarrhal  inflammation  of  the  nose  or  phar- 
ynx, and  yet  cultures  show  the  presence  of  the  diphtheria  bacillus. 
Such  cases  may  be  examples  of  simple  catarrhal  inflammation  with  the 
accidental  presence  of  the  diphtheria  bacillus;  or  the  infianunatioif  may 
be  caused  by  infection  with  the  diphtheria  bacillus,  but  not  of  sufficient 
intensity  to  lead  to  the  production  of  a  membrane.  The  latter  is  the 
view  of  pathologists,  and  the  one  to  which  clinicians  must,  it  seems, 
inevitably  come.  However,  a  membrane  has  so  long  been  regarded  as  a 
iine  qua  non  of  this  disease  that  the  existence  of  diphtheria  without  it, 
is  something  which  the  clinician  finds  it  hard  to  grasp. 

Catarrhal  diphtheria  may  be  either  pharyngeal  or  nasal.     In  the 
j'  pharyngeal  cases  there  are  present  the  usual  appearances  belonging  to 

;'  a  catarrhal  inflammation  of  moderate  severity,  often  accompanied  by 

I'  swelling  and  tenderness  of  the  cervical  lymph  glands. 

\\  The  nasal  cases,  in  my  experience,  have  been  most  frequent  in  in- 

:  fants  or  very  young  children.     Constitutional  symptoms  may  be  want- 

ji  ing  or  so  slight  as  to  be  overlooked.    The  only  striking  thing  is  a  per- 

j"  sistent  nasal  discharge  which  may  be  serous  and  frothy,  purulent  or 

[  bloody.     It   is  usually  copious,  often  excoriating  the  upper  lip  and 

sometimes  continuing  for  three  or  four  weeks  before  any  other  syrap- 
!  tornH  arc  observed.     I  have  known  it  to  be  mistaken  for  a  syphilitic 

coryza.  Such  cases  can  be  recognised  with  certainty  only  by  cultures, 
('Iini<!al  evidence  of  their  true  character  is  sometimes  afforded  by  the  ap- 
pearance of  visible  membrane  in  the  nose  or  pharynx,  by  the  development 
of  croup,  or  by  the  fact  that  they  cause  diphtheria  in  other  children. 

('atarrhal  diphtheria  is  not  in  itself  serious,  but  it  may  be  followed, 
particularly  in  young  children,  by  laryngeal  diphtheria,  or,  after  it  has 
exlHtcrl  for  a  time,  pharyngeal  diphtheria  may  develop  in  its  tisual  form. 
(IJaHCH  like  those  just  described  are  to  be  distinguished  from  others  in 
which  bacilli,  either  of  the  virulent  or  the  non-virulent  variety,  are 
found  without  any  evidence  of  inflammation. 

Cattrs  with  a  small  amount  of  membrane. — Tonsillar  diphtheria. — 
The  exudation  is  usually  limited  to  the  tonsils  (Plate  XVIII,  A),  and 
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A.  Typical  tonsillar  dipluheria. 

B.  Seven;  pharyngeal  ilinhtheri&  (fatal  cii«>).  

C.  PscuiifMliphthurio.  The  specimen  is  seen  from  behind,  tl 
having  been  laid  ri(H;n,  ami  shuws  an  I'Xtensive  membrane  iiivolv 
the  entire  lower  phurynx,  hilt  extending  into  the  larynx  only  a 
also  seen  upon  the  posterior  surfaee  of  tin.'  uvulu  umi  s^ift  t>aluie. 
[lartifllly  covoreij.  Tlio  colour  of  ihp  membrane  is  nnt  cimrwt* 
iheria,  aa  the  same  appcuranco  is  often  seen  la  true  diphlhcri 
septic  tyjro. 
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may  partakp  *>f  tht!  eharflpi*:r  of  oitliLT  follicular  or  croupous  tousillitiB; 
sometimes  Uiore  is  a  slight  exk^nsion  to  the  faucial  piHariJ  or  to  the  pliar- 
ynx.  Those  eases  are  quite  common,  and  in  some  epidemics  most  of  those 
seeiT  are  of  this  variety.  They  are  more  frequent  in  older  children  and 
adults  than  in  infants  and  young  children. 

The  onset  is  accompanied  by  a  little  soreness  of  the  throat;  the  ini- 
tial temperature  is  from  101°  to  104°  F. ;  but  the  smptoras  are  often  not 
severe  enough  to  keep  the  patient  in  bed.  If  seen  early,  the  throat 
shows  slight  redness,  followetl  by  a  gray  film,  ami  later  by  a  gray  or 
white  deposit  upon  the  tonsils.  It  may  start  as  a  smalt  patch  which  en- 
larges, or  as  small,  isolated  spots  which  coalesce  or  remain  separate. 
Until  it  disappears  (he  membrane  generally  remains  of  its  original 
colour.  It  is  generally  quite  adherent,  and  can  not  easily  be  removed 
with  a  swab;  usually  it  is  sharply  defined,  but  with  a  somewhat  irregular 
outline.  In  many  cases  the  patch  is  not  larger  than  the  finger  nail. 
The  inflammatory  changes  in  the  pharyru  are  slight;  a  faint  red  areola 
is  frequently  present  at  the  border  of  the  patch.  The  lymph  glands 
behind  the  jaw  may  be  slightly  Bwollen.  There  is  no  nasal  discharge 
and  very  little  increase  in  the  saliva  or  mucus  from  the  pharynx.  Some 
constitutional  sjnnptoms  are  present^  but  they  are  never  severe.  The  tera- 
pernture  commonly  contimies  nljove  the  normal  while  the  membrane 
lasts,  its  usual  range  being  from  100°  to  102"  F.  The  membrane  re- 
mains from  three  to  seven  days — a  shorter  time  if  antitoxin  is  u&ed.  It  is 
very  often  a  matter  of  surprise  that  so  small  an  exudate  is  so  persistent 
The  urine  is  generally  normal.  The  parents  are  loath  to  believe  that 
strict  quarantine  is  necessary  in  so  mild  an  illness ;  and  where  the  mem- 
brane is  only  upon  the  tonsils,  even  after  the  disease  has  nm  its  course, 
the  physician  may  be  lead  to  doubt  the  diagnosis  of  diphtheria. 

In  many  cases  one  with  experience  can  usually  make  an  accurate  diag- 
nosis from  the  clinical  symptoms  alone;  but  there  are  many  others  in 
which  the  diagnosis  from  ordinary  tonsillitis  is  impoiisible,  even  by  the 
most  practised  observers,  except  by  cultures.  When  diphtheria  bacilli 
are  found  in  these  mild  cases  the  question  often  arises  whether  they  may 
not  be  the  non-virulent  form.  Park  tested  forty  such  cases,  and  found 
the  bacilli  to  be  virulent  in  thirty-five  and  non-virulent  in  five.  In 
twenty  of  the  forty  cases  the  clinical  diagnosis  was  follicular  tonsillitis.* 

Severe  ca^^t's, — The  clinical  picture  of  diphtheria  is  so  modified  by 
the  nso  of  antitoxin  that  those  who  sec  it  given  regularly  and  early  can 
have  but  little  conception  of  the  horrors  of  this  disease  when  not  thus 
influenced.     The  onset  in  severe  castas  may  l>e  gradual,  even  insidious. 

*  From  one  of  these  mild  ewes  wm  obtained  a  bftciUus  whose  virulence  ao  greatly 
exceeded  that  obtained  from  any  other  case  of  diphtheria,  that  its  cultures  were  used 
for  the  pref»&ration  of  toxins  for  injecting  horses.  It  was  by  meaoa  of  these  powerful 
toxins  that  the  strongest  antitoxin  was  produced. 
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There  is  then  ft  slight  indirfpoRition  for  a  day  or  two,  ai 
soreness  of  tlie  throat ;  the  temperature  may  be  but  litth 
times  les.s  than  100°  F.  The  symptoms  raay  steadily  inci 
for  four  or  Gve  days,  until  tlie  tuaxiniuui  is  rwiehetl.  Ai 
disease  begins  abruptly  with  voniiting,  headache,  chilly  i 
temi)erature  of  103°  or  104"  F.  Occasionally,  the  first 
attention  is  the  swelling  of  the  cervical  lymph  glands,  i 
great  (hat  mumps  is  suspected.  The  ahnipt  onset  is  mc 
young  children  (lian  in  those  who  are  older. 

The  membrane  upon  the  tonsils  resembles  that  of  the 
vioualy  described,  but,  instead  of  remaining  limited  to  tl 
spreads  (o  the  fauces,  the  lateral  wall  of  the  pharynx 
rhino-pharynx,  and  the  posterior  nares.  The  rapidity 
membrane  extends  is  in  direct  proportion  to  tlie  severit 
In  some  cases  it  may  ci:)ver  all  Ihe  [larts  mentioned  in  t\ 
from  ita  first  appearance;  in  others  this  may  ref^uire  sevc 
the  nose  is  first  affected  there  is  an  abundant  discharj 
mucus,  occasionally  tinged  with  blood,  wliich  may  con 
before  any  membrane  is  visible. 

When  a  severe  case  is  fully  developed  there  is  a  vei 
charge  of  luucus  from  the  mouth  and  noee.  The  tonsile 
cial  ring,  and  the  pharynx  ure  covereii  with  membrane  (I 
which  is  at  first  gray  and  gradually  becomes  darker^  < 
dirty  olive-green  colour.  Membrane  is  sometimes  seen  i 
in  patches  in  the  mouth.  There  is  obstruction  to  nasal 
tlie  swelling  of  the  palate,  the  tonsils,  and  the  tissues  ol 
ynx;  the  mouth  is  half  open,  the  breathing  noisy,  the 
the  lips  are  fissured  and  bleed  readily.  Occasionally  h 
orrhages  occur  which  may  necessitate  plugging  the  nar© 
are  generally  blocked  by  the  sw**lling  and  tJie  false  mei 
charge  excoriates  the  up{>er  lip.  and  frequently  has  a  fei 
ing  the  second  week  there  may  be  regurgitation  of  fit 
nose,  owing  to  j>aralysi8  of  the  palate.  The  lymph  glai 
of  the  jaw  swell  rapidly;  in  severe  cases  they  are  very 
there  may  also  be  extensive  infiltration  of  the  cellul 
them,  although  this  is  more  characteristic  of  the  caa 
fection. 

The  constitutional  symptoms  usually  increase  stead 
tension  of  the  membrane.  In  the  most  severe  cases  the 
whelmed  with  the  poison,  and  all  the  evidences  of  inte 
present  by  the  third  day  of  the  disease.  Tliis  is  shown 
lar  weakness  and  prostration,  by  a  feeble,  rapid  pulse,  an 
of  complete  apathy  or  stupor,  sometimes  alternating 
lessness.    It  is  more  frequent  for  the  constitutional  sym] 
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gradually,  and  not  to  reach  their  height  before  the  fourth  or  fifth  day. 
The  pulse  becomes  rapid,  weak,  and  compressible,  sometimes  irregular; 
and  there  is  a  great  and  8teadily  increasing  anaemia.  The  course  of 
tlic  temperature  in  irrug^jlfir,  and  hears  no  constant  relation  to  the 
severity  of  the  other  8}'niptoma.  lis  usual  range  is  from  lUl**  to  103*, 
but  in  some  of  the  worst  cases  it  may  never  go  above  101°  F.  It 
fluctuates  irregularly  with  (he  development  of  complications,  and  some- 
times without  apparent  cause.  By  the  second  or  third  day  the  urine 
regularly  shows  the  presence  of  albumin,  and  by  the  end  of  the  first 
week  the  quantity  is  often  large.  Granular  and  hyaline  cas(i<,  and  occa- 
sionally blood  in  small  quantities,  are  also  found.  The  amount  of  urine 
secreted  is  not  noticeably  diminished,  and  dropsy  is  rare.  There  is  com- 
plete anorexia,  and  often  vomiting  and  diarrhoea  are  present;  in  some 
of  the  cases  they  are  prominent.  Nervous  symptoms  are  seen  in  all  the 
very  severe  cases.  There  rnay  be  dulnesa  and  apathy,  but  more  fre- 
quently, owing  to  the  discomfort  arising  from  local  symptoms,  there  is 
extreme  restlessness  and  excitement,  sometimes  followed  by  delirium. 

At  any  time  during  the  first  week,  but  not  often  after  that  time, 
symptoms  may  arise  indicating  that  the  disease  has  extended  to  the 
larynx.  The  first  signs  of  laryngeal  invasion  usually  appear  from  the 
second  to  the  fifth  day  of  the  disease.  These  are  at  first  hoarseness,  a 
croupy  cough,  and  slight  dyspncca.  In  the  severe  cases  these  symptoms 
steadily  increase  until  all  the  signs  of  laryngeal  stenosis  are  present. 
The  symptoms  of  diphtheria  of  the  larynx,  whether  it  begins  there  or 
follows  disease  of  the  pharjmx,  have  already  been  described  in  the  chap- 
ter on  Diseases  of  the  Larynx. 

The  local  process  in  the  pharynx  seems  to  be  a  self-limited  one, 
even  when  no  antitoxin  is  used.  It  usually  reaches  its  height  by  the  fifth 
or  sixth  day,  and  after  that  the  appearances  do  not  change  materially 
for  two  or  three  days.  From  the  seventh  to  the  tenth  day.  in  favourable 
cases,  the  diphtheritic  membrane  begins  to  loosen  and  separate  from  ita 
attAchment.  It  hangs  loosely  from  the  palate  or  uvula,  and  can  often  be 
pulled  away  in  large  masses.  The  delacliment  is  frequently  rapid,  and 
in  two  or  three  days  from  the  time  when  the  first  improvement  is  seen, 
the  tonsils  and  pharynx  may  be  almost  free  from  membrane.  The  mu- 
cous surface  left  behind  is  of  a  bright  red  tMjJour  and  hlewla  cai»ily.  The 
separation  of  the  membrane  in  the  nose  and  rhino-pharynx  takes  place 
more  slowly.  From  the  former  it  may  disintegrate  gradually  or  come 
away  en  manse..  With  the  disappearance  of  the  membrane  the  local  symj»- 
toms  abate  rapidly — the  discharge  ceases,  the  swelling  of  the  lymph 
glands  subsides,  deglutition  becomes  easy  and  natural,  and  nasal  breath- 
ing is  re-cstablishod.  When  antitoxin  is  given  Uie  local  process  passes 
through  similar  stages,  but  much  more  rapidly. 

Simultaneously  with  these  changes  in  the  throat  the  constitutiooal 
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aymptoms  improve,  but  much  more  slowly.  Convalescence  is  often  pro 
tracted.  The  ansemia  and  muscular  weakness,  and,  most  of  all,  the  feeble 
heart  action,  may  persist  for  weeks. 

Instead  of  the  usual  course  just  described,  the  diphtheritic  mem- 
brane may  persist  for  two  or  three  weeks.  In  rare  cases  relapses  occur, 
the  membrane  forming  again  after  it  has  entirely  or  partially  disap- 
peared. 

The  early  course  of  the  disease  in  the  fatal  cases  often  does  not  dif- 
fer from  that  of  the  severe  cases  which  end  in  recovery,  except  in  the 
malignant  form,  which  kills  in  twenty-four  or  forty-eight  hours,  and 
which  is  very  rare.  In  very  young  children  death  is  most  frequently  due 
to  broncho-pneumonia,  usually  accompanying  diphtheria  of  the  larynx 
and  bronchi.  It  may  also  be  due  to  progressive  asthenia  the  result  of 
diphtheritic  toxa-mia,  or  to  heart  failure,  which  may  come  early  or  late; 
rarely  to  nephritis. 

Pnevmogastric  paralysis. — This  usually  follows  severe  types  of  infec- 
tion, and  is  seen  not  only  in  eases  in  which  no  antitoxin  is  given,  but 
also  when  it  is  administered  late  or  in  too  small  doses.  In  such  circum- 
stances the  eurty  t'»\a']iiia  may  be  neutralised  and  the  local  disease  in  the 
larynx  and  trachea  controlled;  yet  so  susceplible  are  the  nervous  tissues 
to  the  action  of  the  diphtheria  toxin,  that  injury  sufficient  ultimately 
to  produce  death  may  etill  have  been  done.  This  is  most  frequently 
through  the  action  of  the  toxin  upon  the  pneumogastric  nerves, 

I^neumogasitric  paralysis  may  come  on  at  any  time  in  the  coun^e 
of  the  disease,  but  seldom  earlier  than  the  end  of  the  second  week.  By 
this  time  the  throat  has  usually  cleared  off  entirely,  and  the  patient  is 
considered  convalescent.  The  physician  has  ceased  his  frequent  visits 
and  looks  in  only  once  a  day  to  satisfy  himself  that  all  is  going  well. 
The  symptoms  relate  to  the  stomach,  the  heart  and  the  respiration. 
Usually  the  first  thing  to  attract  notice  is  that  the  patient  refuses  food 
and  vomita  occasionally,  afterward  persistently,  without  apparent  cause. 
If  the  pulse  is  carefully  observed  it  is  found  to  be  much  slower  than 
previously,  l>eing  only  80  or  !>0  when  it  was  formerly  120  or  more.  It 
is  also  weaker,  compressible,  and  often  somewhat  irregular.  The  face 
is  pale,  often  slightly  cyanotic,  and  moderate  dyspnoea  may  be  noticed. 
There  are  frequent  attacks  of  severe  nMominal  pain  which  comeci  in 
pan)xyt<m8,  and  is  usually  referred  to  the  epigastrium.  These  s3rmptonis 
in  most  cases  gradually  increase  in  severity  for  two  or  three  days,  but 
sometimes  develop  with  such  intensity  that  death  occurs  within  twelve 
or  twenty- four  hours.  The  later  symptoms  are  a  continuance  of  the 
abdominal  pain  and  vomiting;  there  is  a  feeling  of  great  precordial 
oppression  and  distress  accompanied  by  dyspncea ;  tlie  respiration  is  shal- 
low and  often  rapid;  the  face  is  either  pale  or  cyanotic;  the  extremities, 
cold;  the  pulse,  slow,  irregular  and  intermittent,  becoming  rapid  oo 


the  slightest  exertion.  The  heart  sounds  are  weak,  the  muscular  quality 
ie  absent,  and  the  rhythm  much  disturbed.  Tliere  may  \iQ  n<»  uiurmure. 
There  is  great  reijitletiKness,  hut  the  mind  in  entirely  clear.  Death  uaualiy 
results  from  uyneope,  which  may  come  quite  KuddeiiJy,  often  from  so 
slight  exertion  as  turning  over  in  bed  or  attempting  to  take  food. 

Not  all  the  cases  are  eo  Hcvcre.  lu  the  milder  forms  of  the  eemdition 
there  is  some  palpitation,  an  irregular  pulse,  slight  dyspnoea,  and  occa- 
sional syncopal  attacks,  but  of  no  great  Beverity.  Such  symptoms  may 
come  and  go  for  several  days  and  then  diaappe^r;  hut  more  frtHjuently 
tliey  prove  to  be  the  beginning  of  the  more  serious  form  of  the  com- 
plication. 

The  time  of  occurrence  of  pneumogastric  paralysis  varies  consid- 
erably. It  may  be  as  late  as  the  third  or  fourth  week.  The  late  cases 
are  generally  associated  with  some  other  form  of  post-diphtheritic  par- 
alysis. 

Sudden  heart  failure  may  be  seen  late  in  diphtheria  quite  apart  from 
the  symptoms  just  described.  It  may  occur  with  few  or  no  premonitory 
aympttHus;  ai;  when  a  child  falls  dead  after  walking  across  a  room,  or 
suddenly  sitting  up  in  bed,  or  from  some  other  muscular  etTort,  or  pos- 
sibly as  a  consequence  of  passion  or  excitement.  1  knew  of  one  little 
girl  who  was  considered  well  enough  to  go  coasting  and  who  died  suddenly 
after  the  effort. 

The  explanation  of  heart  failure  during  or  after  diphtheria  is  there- 
fore not  always  the  same.  When  it  occurs  at  the  height  of  the  disease 
it  is  sometimes  due  to  cardiac  thrombosis,  probably  always  associated 
with  changes  in  the  muscular  walls.  When  it  occurs  late  and  follows 
some  sudden  muscular  effort  or  excitement  without  premonitory  symp- 
toms of  any  sort,  it  is  probably  the  result  of  changes  in  the  muscular 
walls — a  toxic  myocarditis.  When  prodromal  symptoms  are  present,  and 
particularly  when  accompanied  by  vomiting,  abdominal  pain,  and  di.s- 
turbed  respiration,  it  is  probably  the  result  of  a  toxic  neuritis  affecting 
either  the  pneumogastric  or  the  cardiac  nerves,  and  is  to  be  regarded  as 
a  form  of  post-diphtheritic  paralysis.  In  many  ca-ses,  no  doubt,  changes 
are  present  both  in  the  nerves  and  in  the  myocardium.  The  other  forms 
of  diphtheritic  paralysis  which  may  result  fatally,  are  discussed  in  the 
chapter  on  Diseases  of  the  Peripheral  Ner\*e8. 

Cases  of  mixed  infection  or  septic  diphtheria, — The  symptoms  are 
usually  severe  from  the  outset.  The  exudation  in  these  cases  may  be 
of  a  yellow,  or  dirty-gray,  or  olive  colour,  sometimes  Inking  almost  black 
from  the  presence  of  blood.  The  membrane  is  usually  extensive,  cover- 
ing the  entire  phar\Tix.  often  extending  to  the  nose  and  the  middle  ear, 
and  occasionally  spreading  to  the  buccal  cavity.  There  is  great  swelling 
of  the  tonsils  and  uvula,  and  it  is  often  impossible  to  obtain  a  view  of 
the  pharynx;  all  the  evidences  of  intlammation  are  usually  more  marked 
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than  in  the  severe  uncomplicated  cases.  Sometimes  the  inflammation  is 
of  a  necrotic  character,  and  there  may  be  extensive  sloughing  of  tho 
tonnilp,  Ihe  uvula,  nr  the  soft  palate.  The  nasal  discharge  is  generally 
abundant,  and  often  very  offensive.  There  is  marked  swelling  of  tlic 
cervical  lymph  glands,  and  frequently  extensive  infiltration  of  the  cellu- 
lar tissue  of  the  neck,  so  that  the  head  ia  thrown  back  to  relieve  the 
pressure  upon  the  larynx  and  trachea.  The  swelling  sometimes  formic  a 
distinct  collar,  reaching  from  ear  to  ear  and  tilling  out  the  whole  s] 
beneath  the  jaw.  The  pressure  upon  the  jugular  veins  leads  to  coi 
tion  and  swelling  of  the  face  and  congestion  of  the  brain. 

The  general  symptoms  are  those  of  a  severe  septicaemia.  The  tem- 
perature is  usually  higher  than  in  simple  diphtheria ;  it  follows  no  regular 
course,  but  is  generally  high  and  sometimes  fluctuates  widely  from  102* 
to  106°  F.  In  the  cases  characterised  by  such  high  temperature  there  ia 
frequently  found  a  general  streptococcus  or  pneumococcus  infection,  usu- 
ally the  former.  The  pulse  is  weak,  rapid,  and  compressible.  The  periph- 
eral circulation  is  poor,  the  extremities  are  often  cold,  there  is  extreme 
muscular  prostration,  and  both  vomiting  and  diarrhoea  are  frequent. 
There  may  be  excitement,  restlessness,  and  active  delirium,  or  dulnes^, 
apathy,  and  stupor.  Nejjhritis  is  very  frequent  and  is  often  severe;  the 
urine  contains  a  large  amount  of  albumin  and  casts  of  all  varieties,  bul 
rarely  blood.  In  a  large  proportion  of  the  children  under  three  yeftts 
old  broncho-pneumonia  develops.  Severe  symptoms  continue  for  from 
two  days  to  a  week;  tlie  patient  may  die  from  the  sudden  invasion  of  ihe 
larynx,  or  there  may  l>e  suppression  of  urine  and  ursemic  convulsion*; 
but  more  fre<iuently  the  cause  of  death  is  asthenia  or  broncho-pneu- 
monia. Death  usually  occurs  while  the  local  disease  is  at  its  height. 
Occasionally  it  conies  later  from  heart  failure,  after  the  signs  of  local 
improvement  have  begun. 

Those  who  manage  to  escape  the  dangers  of  the  acute  period  haTO 
still  others  to  encounter.  Among  the  latter  may  be  mentioned :  ex- 
tensive sloughing  in  the  throat  or  of  the  cellular  tissue  of  the  neck, 
which  may  l>e  followed  by  severe  or  even  fatal  hemorrhage,  diflfuse  sup- 
puration of  the  same  region,  late  nephritis,  pneumonia,  or  pleorisj,  and 
finally  paralysis  of  the  heart  or  respiration. 

Complications  and  Sequela. — Most  of  the  complications  of  diph- 
theria have  alrt^ady  l>een  mentioned  either  under  the  head  of  Lesious  or 
Symptoms,     It  only  remains  to  consider  their  clinical  association. 

Otitis  occurs  particularly  in  the  rhino-pharyngeal  cases,  and  is  some- 
tunes  due  to  the  diphtheria  bacillus  alone,  but  more  often  to  mixed  in- 
fection. The  type  of  inflammation  is  often  a  severe  one,  and  it  may  be 
accompanied  by  necrotic  changes  in  the  drum  membrane  which  resem* 
ble  those  of  scarlet  fever. 

Broncho-pneumonia  is  the  most  frequent  complication  in  young  chil- 
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dren.  It  occurs  especially  in  laryngeal  cases,  and  in  those  of  a  septic 
type  whether  the  larynx  is  involved  or  not.  Other  pulmonary  compli- 
cations are  infrequent.  Pleurisy  with  a  serous  effusion  may  occur  in 
connection  with  severe  nephritis,  and  empyema  in  septic  cases.  Emphy- 
sema is  a  complication  of  laryngeal  diphtheria;  it  is  nearly  always  vesic- 
ular, sometimes  interstitial,  and  may  become  general,  extending  into 
the  cellular  tissue  of  the  neck  and  afterward  that  of  the  entire  body. 
Pericarditis,  endocarditis,  and  meningitis  arc  all  very  rare  and  are  seen 
chiefly  in  septic  cases  of  the  most  severe  type.  Myocarditis  is  much 
more  frequent,  and  is  present  to  a  greater  or  less  degree  in  nearly  all 
severe  cases,  although  in  but  a  small  proportion  of  thc^e  docs  it  give 
rise  to  distinct  syniptonis.  It  is  closely  connected  pathologically  with 
degeneration  of  the  cardiac  nerves,  and  it  may  be  a  cause  of  sudden 
death  at  any  time  during  the  acute  period  of  the  disease  or  during  con- 
valescence. 

Thrombosis  and  embolism  are  among  the  less  frequent  complica- 
tioOB.  If  cerebral,  they  may  cause  hemiplegia,  aphasia,  and  sometimea 
convulsions;  if  peripheral,  they  usually  affect  one  of  the  lower  extrem- 
ities, where  they  may  cause  sudden  pain,  numbness,  and  coldness  of  the 
limb,  followed  by  partial  paralysis,  cedema,  and  sometimes  even  by  gan- 
grene. Thrombosis  of  the  pulmonary  artery  or  of  the  heart  may  be  a 
cause  of  sudden  death,  the  f^ymplonis  being  dyspmjea  and  precordial  dis- 
tress, with  pallor  or  cyanosis.  Both  thrombosis  and  embolism  are  asso- 
ciated with  a  ver}-  feeble  action  of  the  heart,  and  generally  they  are  pre- 
coded  by  degenerative  changes  in  its  muscular  walls. 

Ha.'morrhagcs  are  usually  nasal,  and  while  in  most  cases  they  arc  not 
serious,  they  may  necessitate  plugging  of  the  posterior  nares.  Bleeding 
from  any  other  mucous  moiiibnuK*  riuiy  tK*cur,  liut  it  is  rare  except  from 
the  mouth.  Subcutaneous  lueniorrhages  are  infroquent,  and  are  evi- 
dence of  a  very  high  degree  of  diphtheritic  toxiemia.  They  usually 
occur  as  small  {wtcehial  spots,  but  are  sometimes  extensive.  They  may 
be  seen  upon  almost  any  part  of  the  body,  most  frequently  upon  the 
abdomen  and  lower  extremities;  but  the  most  extensive  extravasation 
I  have  ever  seen  was  in  the  neck,  reaching  from  the  clavicle  almost 
to  the  ear  and  covering  nearly  one  lateral  half  of  the  neck. 

Albumin  is  present  in  the  urine  of  almost  every  case  of  moderate 
severity,  usually  depending  upon  ncute  degeneration  of  the  kidneys. 
Acute  nephritis  is  most  frequently  seen  in  septic  cases.  It  then  usually 
develops  at  the  height  of  the  local  disease,  but  may  come  during  con- 
valescence. Albumin  and  casts  are  found  in  the  urine,  but  rarely  is 
there  dropsy  or  signs  of  ursemia.  Less  frequently  a  more  severe  form 
*>f  iriflarnination  occurs,  with  dropsy,  scanty  urine,  or  even  suppression, 
vomiting,  and  all  the  usual  symptoms  of  acute  urcemia.  This  complica- 
tion may  be  a  cause  of  death. 
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Functional  disturbances  of  the  Btcmacb  are  present  in  most  of  the 
severe  cases,  but  lesions  of  the  mucous  membrane  are  rare.  While  diar- 
rhcea  is  often  seen  without  intestinal  lesions,  the  latter  are  of  frequent 
occurrence.  The  most  characteristic  form  of  inflammation  is  a  fulUcu- 
lar  ilco-colitis,  which,  however^  seldom  goes  on  to  ulceration.  It  Ib  ex- 
tremely rare  that  the  membranous  form  is  seen,  and  then  it  is  almost 
always  associated  with  the  presence  of  other  bacteria^  not  with  diph- 
theria bacilli. 

Diphtheria  is  usually  followed  by  a  severe  and  often  persistent  aiUB- 
mia  which  may  continue  for  weeks.  Pneumonia^  nephritis,  and  cardiac 
disease  may  first  show  themselves  during  convalescence,  and  so  be  ranked 
as  sequelBD.  The  most  important  sequel  of  diphtheria,  however,  is  post- 
diphtheritic paralysis,  already  discussed  in  the  chapter  on  Multiple 
Neuritis. 

Diagnosis. — The  diagnosis  of  diphtheria  rests  upon  two  kinds  of  evi- 
dence— clinical  and  bacteriological.  In  mild  cases  and  in  the  early  stage 
only  bacteriological  evidence  can  be  relie<l  upon.  However,  the  clinical 
manifestations  of  the  disease  are  important  and  should  not  be  ignored. 
It  is  in  most  cases  possible  to  say  from  clinical  symptoms  that  a  ase 
is  one  of  diphtheria;  but  it  is  never  possible  to  say  from  symptoma  alone 
that  a  case  is  not  diphtheria.  Cultures,  therefore,  arc  of  the  greatest 
assistance,  and  should  if  possible  be  made  in  every  case.  They  are  necea- 
sary  in  the  mild  case^  in  order  that  u  correct  diagnosis  may  be  made  and 
pro[)cr  quarantine  regulations  enforced;  otherwise  a  case  might  be  dis- 
missed as  simple  tonsilhtis  and  no  precautions  taken. 

The  mere  presence  of  diphtheria  bacilli  in  the  throat  does  not  prove 
that  a  person  has  diphtheria  any  more  than  the  presence  of  the  pneuuio- 
coccus  in  his  saliva  proves  that  he  has  pneumonia ;  but  where  diphtlieria 
bacilli  arc  associated  with  clinical  evidences  of  intiammation  of  the 
throat  or  nose  tlie  diagnosis  may  be  regarded  as  established.  Again, 
the  case  may  be  one  of  diphtheria  and  the  bacilli  not  found  at  the 
first  examination,  although  found  subsequently.  In  using  antitoxin 
one  must,  in  perhaps  the  majority  of  cases,  be  giiided  by  clinical 
symptoms  alone,  not  waiting  for  the  result  of  the  bacteriological  exami- 
nation. It  is  therefore  important  that  both  methods  of  diagnosis  should 
be  employed- 

1.  The  Clinical  Diagnosis. — Not  much  importance  can  be  attached  to 
the  mode  of  onset ;  for  diphtheria  may  begin  in  many  different  ways. 
The  presence  of  a  nasal  discharge,  especially  if  abundant,  ichortms 
and  tingwl  with  blood,  the  early  development  of  the  symptoms  of  croup, 
the  rapid  enlargement  of  the  cervical  lyraph  glands,  and  the  early  appear- 
ance of  albumin  in  the  urine — ^all  point  strongly  to  diphtheria.  Later 
symptoms  which  are  especially  diagnostic  are  marked  ana'mia. 
gressive  asthenia^  intense  toiffimia  often  with  a  low  temperature. 
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feeble  pulse  which  is  sometimes  slow,  sometimes  rapid,  sudden  attacks 
of  Byncope,  nasal  hsemorrliages,  nasal  regurgitatiori  from  paralysia  of 
the  soft  palate,  contagion,  and>  Unally,  the  developtiifiit  of  paralysiH  of 
the  mupcles  of  the  throaty  eye,  or  extremities,  with  paralysis  of  the  heart 
or  respiration. 

The  membrane  of  diplitheria  generally  appears  first  upon  the  tonsils, 
usually  as  a  gray  film  which  gradually  becomes  more  dense  and  white, 
and  often  has  the  look  of  being  plaj-tered  on.  The  colour  of  older  niem- 
brane  is  gray,  greenish-yellow,  browu,  eouiL'times  black.  BegLuning  as 
a  small  patch,  it  soon  covers  the  tonsils.  It  frequently  affects  one  tonsil 
twenty-four  or  thirty-six  hours  before  the  otfaer,  and  occasionally  it  is 
confined  to  one  side.  In  exceptional  cases  it  begins  in  the  crypts  of  the 
tonsil  and  appears  as  iaolated  dots^  which  may  coalesce  to  form  a  con- 
tinuous patch  like  that  already  described,  or  it  may  remain  isolated  like 
the  exudate  of  an  ordinary  follicular  tonsillitis.  More  important  la 
the  fact  that  the  membrane  spreads  from  the  original  seat,  and  also  the 
manner  of  its  spreading.  If  it  extends  beyond  the  tonsils  to  the  walls  of 
the  pharynx,  the  fuuciol  pillars,  and  the  uvula,  it  is  almost  surely  diph- 
theria. The  same  is  true  of  doubtful  patches  on  the  tonsils  or  fauces 
followed  by  symptoms  of  croup.  The  rapidity  of  the  spreading  variea 
much  in  the  dilFurent  cases,  depending  upon  the  intensity  of  the  infec- 
tion ;  but  the  gradual  extension,  as  shown  by  observations  made  at  in- 
tervals of  six  or  eight  hours,  usually  settles  the  diagnosis  in  the  primary 
cases.  However,  if  the  throat  symptoms  complicate  measles  or  scarlet 
fever  the  above  rules  do  not  apply.  Most  of  the  membranous  inflam- 
mations of  the  throat  seen  in  these  diseases  are  not  due  to  diphtheria. 
This  is  particularly  true  of  those  which  occur  at  the  height  of  thn  primary 
disease.  Those  which  develop  at  a  later  period  are  often  due  lo  diph- 
theria. 

In  pure  diphtheria  there  in  a  notable  absence  of  oedema  of  the  fau- 
cial  pillars  and  uvula,  so  common  in  throat  intiammations  due  to  cocci. 
In  fact,  whenever  there  are  seen  in  the  throat  e\ridence8  of  a  very  high 
degree  of  inflammation,  it  usually  points  either  to  mixed  infection  or  to 
false  diphtheria. 

Primary  membranous  inflammation  of  the  larynx  may  always  be 
safely  regarded  as  diphtheria;  but  if  there  is  no  visible  membrane,  the 
diagnosis  is  rendered  positive  only  by  a  bacteriological  examination. 
This  may  be  true  of  many  nasal  cases  where  the  only  symptoms  are  a 
discharge  of  the  character  previously  described.  Such  cases  may  con- 
tinue for  weeks  with  no  symptoms  other  than  the  discharge,  especially 
in  infants. 

The  most  characteristic  clinical  differences  between  diphtheria  and 
other  inflammations  accompanied  by  an  exudation  upon  the  throat  or  in 
the  nose — i.  e.,  pseudo-diphtheria — are  shown  in  the  following  table: 
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p^'Jhm  on  the  UtnniU  followed  by  croap 
atmodt  invariatjly  diphtheria. 

It  In  Meldom  difficult  to  distingnish  diphtheria  from  any  other  dis- 
tmmi;  hut  the  exudation  upon  the  pharynx  or  tonsils  may  be  confounded 
with  thruMh  or  herjxw.  The  appearance  of  the  tonsils  on  the  second 
or  third  day  after  tomfillotomy  has  been  performed,  may  easily  be  mis- 
taken for  diphtheria  by  one  who  is  unfamiliar  with  the  appearance  of 
the  wound. 

Diphtheria  of  the  mouth  may  be  mistaken  for  herpetic  or  nlcerative 
NtotnatitiH;  but,  aw  a  rule,  it  is  seen  only  in  the  worst  cases  of  pharyngeal 
diphtheria.  Diphtheria  of  the  mouth  alone  is  so  rare  that  it  may  be 
ignored. 

It  is  Homctimcs  difficult  to  distinguish  cases  of  scarlet  fever  in  which 
tho  throat  Hymptoms  are  severe  and  appear  early,  from  cases  of  primary 
diphtheria.    In  many  of  these  cases  the  eruption  appears  late^  and  is 
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OlPHTIIEBIA    DiriLLI   AND   THEIR    ASSOCIATES. 

1  and  2,  colonies  of  ili^hthcria  tMn-illi  under  &  low  an<l  ft  high  j>uwer;  3.  4,  5.  chtf- 
ftcteristii^  tliphtheria  Iwn'illi  x  l.OOO;  5,  !thuwitig  the  short  ev^'n-stained  diphtlirrm 
bacilli;  6.  pseiidf^-diplitheriA  bacilli;  7,  alrcpttwocoi  frt>iii  a  seruiu  culture:  H,  6trej>. 
tocooci  from  a  smear  directly  from  the  tlir\)at.  (After  Park.) 
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lot  characteristic.  Much  importance  is  to  be  attached,  as  pointing 
(ward  scarlet  fever,  to  a  prevailing  epidemic,  a  historj'  of  exposure,  a 
idden  onset  with  severe  symptoms,  vomiting,  prostration,  very  high 

iperature,  and  to  a  very  active  inflammation  in  the  pharynx.  In  all 
with  a  sudden  onset,  in  which  from  the  throat  symptoms  one  ia 
iclined  to  make  a  diagnosis  of  diphtheria,  the  possibility  of  scarlet 
fever  should  not  be  forgotten;  and  one  should  never  omit" to  examine 
the  patient  thoroughly  for  an  eruption.  The  diagnosis  of  primary  diph- 
theria of  the  larynx  has  already  been  considered  (page  495). 

2.  The  Bacteriological  Diagnosis. — TVir*  terhnufue, — In  many  cases 
an  imnit'diate  diagnosis  nuiy  k^  reiiclKfl  by  the  examination  of  a  cover- 
glass  smear  from  the  throat.  This  method,  although  often  valuable,  is 
not  adapted  for  general  use,  as  bacilli  directly  from  the  throat  are  much 
less  typical  than  those  from  cultures,  and  the  chances  of  contamination 
are  much  increased.  Furthermore,  the  mouth  often  contains  bacilli  which 
somewhat  resemble  the  diphtheria  bacillus. 

In  taking  a  culture  from  the  throat,  the  tongue  should  be  depressed 
and  the  tonsils,  pharynx,  or  other  seat  of  visible  membrane  rubbed  firmly 
with  a  swab,  which  is  then  rubbed  over  the  surface  of  the  culture-aiodium 
in  the  tube  or  on  the  plate.  In  laryngeal  cases  the  culture  should  be 
taken  from  the  posterior  wall  of  the  pharvnx,  and  in  nasal  cases  from 
the  nostrd.  The  tube  or  plate  is  then  placed  in  an  incubator  for  twelve 
or  fourteen  hours  *  and  kept  at  a  temperature  of  about  100"  F.  (37°  C), 
at  the  end  of  which  time  the  colonies  (Plate  XIX,  1  and  2)  may  be 
examined.  Examination,  in  the  great  majority  of  cases,  shows  either  a 
great  number  of  diphtheria  bacilli  (Plate  XIX,  3,  4,  and  6)  and  a 
few  cocci,  or  only  citeci  in  piiirs  or  short  chains  (7  and  8) ;  exception- 
ally, the  cocci  and  bacilli  may  bo  prtwent  in  nearly  equal  numbers. 
A  definite  opinion  should  not  be  given  without  examining  several 
colonies. 

The  reliance  to  be  placed  upon  bacteriological  diatjnosut. — The  diph- 
theria bacillus  will  almost  invariably  be  found:  (1)  if  there  is  visible 
membrane  in  the  phar>nix ;  (2)  if  tJie  culture  is  made  during  the  period 
in  which  the  membrane  is  forming;  (3)  if  no  antiseptics  have  been 
applied  shortly  before  using  the  swab;  (4)  if  the  culture  has  been  made 
with  suflicient  care  to  avoid  contamination. 

The  diphtheria  bacillus  sometimes  disappears  early;  hence  cultures 
made  while  the  membrane  is  loosening  may  be  negative.    If  the  mem- 


*  In  the  labcrntory  of  the  Babies*  Ilospitid  we  hiire  found  that  the  rapid  mcthoil 
of  staining  cultures  at  the  end  of  ftvo  or  six  hours  can  usually  be  depended  upon,  but 
that  it  is  not  always  reliable  where  the  result  is  negative.  In  erery  case  it  is  wi»o  for 
control  to  make  an  examination  of  individual  colonics  at  the  expiration  of  the  usual 
time.  However,  the  rapid  method  is  of  great  advantage,  as  the  saving  of  time  is  of  so 
much  importance  in  the  administrmllon  of  antitoxin. 
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brane  has  disappeared,  or  if  none  has  been  present,  it  is  not  infrequently 
necessary  to  go  into  the  tonsillar  crypts  with  a  probe  or  spoon  to  discover 
bacilli.  It  is  therefore  important  in  all  cases  to  consider  the  duration 
of  the  disease  before  drawing  a  conclusion  from  a  negative  culture.  If 
the  case  is  one  of  laryngeal  disease  without  pharyngeal  exudation,  an 
early  culture  is  negative  in  nearly  half  the  cases;  although  a  little  later 
bacilli  may  i)e  coughed  up  and  found  in  the  phar3Tix  in  abundance,  A 
single  negative  culture  should  never  be  taken  as  conclusive. 

For  diagnostic  purposes,  all  bacilli  present  in  suspicious  throata,  bar- 
ing the  morphological  and  cultural  characteristics  of  diphtheria  bacilli, 
are  to  be  regarded  as  virulent. 

Non-virulent  bacilli  resembling  the  diphtheria  bacillus. — There  mar 
be  found  in  throats  a  form  which  corresponds  in  every  other  character- 
istic with  the  diphtheria  bacillus^  but  which  lacks  virulence  as  shown  bj 
animal  tests.  Also,  another  form,  which,  though  in  many  particulars 
resembling  the  di[ihthoria  bacillus^  differs  from  it  in  being  shorter, 
plumper,  and  more  uniform  in  size,  and  in  prn<lucing  an  alkali  in  broth 
cultures;  to  this  the  term  pseu do- diphtheria  baciUus*  (Plate  XIX,  6) 
has  been  given.  It  is  more  frequently  seen  tlian  the  form  just  described 
and  like  it  is  non-rirulent.  Both  these  forma  are  rare  in  throats  where  a 
suspicion  of  diphtheria  exists. 

The  prestnce  of  virulent  bacilli  in  the  throats  of  healthy  persona, — 
That  virulent  bacilli  may  be  harboured  for  an  indefinite  period  in  the 
throat  or  nose  of  a  healthy  person  is  prove<l  by  many  observations.  In 
Escherichia  well-known  case,  the  throat  of  an  apparently  healthy  nurse, 
imder  whose  care  a  number  of  cases  of  diphtheria  had  developed,  was 
found  to  contain  numerous  virulent  bacilli  which  remained  for  weeks. 
In  a  ease  observed  by  Park,  virulent  bacilli  were  found  for  months  in  the 
nose  of  an  apparently  healthy  infant,  and  this  child  comraunicatcsl  diph- 
theria,.it  was  believed,  to  two  other  members  of  the  family,  without  itself 
ever  suffering  from  the  disease.  These  cases  are  to  be  regarded  as  very 
exceptional.  However,  tho  presence  of  bacilli  in  the  nose  or  throat  of  a 
child  who  has  recently  l)een  exjwsed  to  diphtheria  is  very  common.  The 
New  York  Health  Department  made  observations  upon  forty-eight  chil- 
dren in  fourteen  families  in  which  one  or  more  cases  of  diphtheria  had 
occurred,  and  where  no  attempt  at  isolation  had  been  made.  In  one 
half  these  cases  bacilli  were  found,  and  animal  tests  showed  them  to  be 
virulent  in  every  one  of  six  cases  tested,  although  four  of  the  children 
did  not  develop  diphtheria.  Of  the  entire  number,  forty  per  cent  subse- 
quently developed  diphtheria.  My  own  experience  in  two  institutions 
where  diphtheria  has  been  endemic,  fully  confirms  the  oKservation  that 


*  An  unfortunate  term,  as  this  bacillus  has  nothing  to  do  with  tbc  form  of  an^tm 
I  pMudo-diphtheria,  which  is  ^eaerally  duo  to  the  streptoooocio. 
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bacilli  of  all  degrees  of  virulence  are  very  frequently  found  in  the  noses 
or  throats  of  such  exposed  children^  althougl\  a  large  proportion  of  them 
never  develop  the  disease.  Outside  of  institutioiu  and  infected  tene- 
ment houses,  however,  such  a  condition  is  extremely  rare. 

Summary. — I.  The  discovery  in  the  throat  of  a  case  of  suspected 
diphtheria,  of  bacilli  having  the  appearance  of  the  Klebs-Ijoeffler  bacillus, 
may  be  regarded  as  conclusive  evidence  of  diphtheria. 

2.  Cultures  may  yield  negative  reuult^  late  in  pharyngeal  cases,  and 
often  do  CArly  in  lar^iigeiil  QSiiies> ;  but  in  no  instance  is  a  single  negative 
culture  to  \>e  regardeil  as  conclusive. 

3.  Both  the  appearance  of  the  throat  and  the  stage  of  the  disease 
should  ho  considered  in  connection  with  the  bacteriological  report 

4.  Virulent  bacilli  are  frequently  found  in  the  noses  or  throata  of 
children  exposed  to  diphtheria^  apart  from  all  Uiroat  lesions.  Such  a 
findin;^  18  not  in  itself  evidence  that  these  persons  have  diphtheria,  but, 
inasmuch  a3  they  may  infect  others  and  as  a  considerable  proportion 
of  them  subsequently  develop  diphtheria  themselves,  they  should  be 
regarded  with  suspicion  and  if  possible  kept  under  ohttervation. 

5.  Non-virulent  bacilli  are  occasionally,  and  virulent  bacilli  ore  very 
rarely,  found  in  the  throats  of  healthy  {x^rsons  when  there  is  no  history 
of  exposure  to  diphtheria. 

6.  The  presence  of  diphtheria  bacilli,  associated  with  marked  evi- 
dences of  catarrhal  inflammation  of  the  muoous  membrane,  is  evidence 
of  diphtheritic  infection. 

Prognotit. — Many  possibilities  exist,  and  even  the  mildest  case  must 
be  regarded  as  serious  and  carefully  watched,  since  we  can  never  know 
when  unfavourable  symptoms  may  develop. 

The  factors  to  be  considered  in  the  prognosis  of  any  given  case  are: 
the  age  and  previous  condition  of  the  patient;  the  extent  of  the  mem- 
brane and  the  rapidity  with  which  it  is  spreading;  the  degree  of  diph- 
theritic toxsmia  as  shown  by  the  condition  of  the  pulse  and  the  nervous 
symptoms;  whether  or  not  the  membrane  ha*  invaded  the  lar}'nx;  and 
tJie  presence  or  absence  of  complications,  especially  nephritis  and  bron- 
cho-pneumonia; but  of  more  importance  than  any  or  all  these  things  is 
whether  antitoxin  is  used  and  when  it  is  administered. 

The  following  figures  are  from  the  Report  of  the  Health  Depart- 
ment of  Chicago  of  cases  treated  from  October  5,  1896,  to  February  28, 
1899: 

PM.  KorUiity, 

Injected  1st  dftf 85S 1 0  37  per  con t, 

3dd»y 1,018 17 1*67       •• 

Sdday 1,500 67 8-77       " 

4thdAy 720 80 11-80       - 

"       UUr 400 m 86*87       " 


ToUls 4,071 


276 


6-77 
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In  all  these  cases  the  diagnosis  of  diphtheria  was   confirmed 
cultures. 

Diphtheria  mortality  is  highest  during  the  first  two  years  of  lifev 
from  its  strong  tendency  to  inviide  the  larynx  and  lower  air  passage), 
and  from  the  frequency  with  which  broncho-pncunionia  occurs  as  a  com- 
plication. Those  whose  oxperienee  with  this  disease  does  not  antedate 
the  introduction  of  antitoxin  can  scarcely  appreciate  the  results  previ- 
ously obtained.  Of  eighty-five  consecutive  cases  under  twentj-six 
months  of  age  observed  in  the  New  York  Infant  Asylum,  in  a  period 
extending  over  two  years,  the  mortality  was  68  per  cent;  in  over  two 
thirds  of  the  fatal  cases  the  disease  involved  the  larynx.  In  diphthem 
hospitals,  where  most  of  the  mild  cases  included  in  the  above  statistic* 
would  probably  not  have  been  admitted,  the  mortality  in  children  under 
two  years  formerly  varied  from  fJO  to  80  per  cent;  in  private  practice  it 
ranged  for  this  age  from  30  to  (30  per  cent. 

It  can  not  be  too  often  emphasised  that  the  danger  from  diphtheria 
is  not  over  when  the  throat  lias  cleared.  The  most  frequent  causes  of 
death  aft^T  this  time  are  brunchu-puemuonia  and  cardiac  or  pneomo- 
gastric  paralysis. 

Prophylaxis. — In  no  infectious  disease,  smallpox  alone  excepted,  can 
80  much  l)e  aceoruplished  in  the  way  of  prevention  as  in  diphtheria. 

Public  funerals  of  children  dying  from  diphtheria  should  inrarlalilT 
be  prohibiteil.  Schools  should  be  closed  whenever  the  disease  ia  epi- 
demic. Children  from  families  where  diphtheria  exists  should  not  be 
allowed  to  attend  school,  nor  mhigle  in  any  way  with  otlier  children, 
for  the  reasons  that  they  m&\\  while  healthy,  be  the  carriers  of  the  di»- 
eajic;  and^  what  is  even  more  imjwrtant,  that  they  may  l>e  the: 
suffering  from  diphtheria  in  an  early  stage  or  in  a  mild  form. 

In  every  large  eity^  hospitals  for  diphtheria  patients  should  be 
lishcd,  not  only  for  the  poor,  but  with  private  rooms  for  cases  derdop- 
ing  in  hotels  or  other  places  where  isolation  is  impossible.  Every  dty 
should  be  provided  with  a  steam  disinfecting  plant,  where  carpels, 
blankets,  bedding,  etc.,  can  be  sent  from  the  sick-room  for  disin/ectioo. 

Quaranline. — Not  only  every  undoubted  case  of  diphtheria,  but  every 
suspected  case,  should  l)e  immediately  isolated.  Quarantine  for  the  lat- 
ter should  continue  until  the  diagnosis  is  settled  either  by  a  bacterio- 
logical examination  or  by  the  course  of  the  disease.  Positive  and  bu«^ 
pected  cases  should  not  be  isolated  together.  The  quarantine  in  every 
instance  must  be  complete.  If  possible,  cultures  should  be  taken  from 
the  throats  of  all  exposed  children.  Those  containing  diphtheria  bacilli 
should  be  quarantined  like  cases  of  diphtheria,  for  they  may  \xs  equallj 
dangerous ;  they  should  use  gargles  and  sprays,  and  the  nose  and  throat 
should  be  closely  watched. 

Bacteriology  has  furnished  some  very  definite  data  from  which  tba 
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necessary  duration  of  the  period  of  qiiamntino  may  be  determined.  In 
Uiis  the  physician  is  to  lie  gtiidcd  l»y  the  time  thai  the  hacilh  remain  in 
the  throat,  for  the  patient  is  to  In?  eonsidero*!  as  dajigerou*  while  they 
persist.  This  point  was  investigated  by  the  New  York  Health  Depart- 
ment in  605  cases:  In  304  of  these  the  bacilli  had  disappeared  by  the 
third  day  after  the  membrane  was  gone;  and  in  301  they  persisted  for  a 
longer  time — in  176,  for  seven  days;  in  64,  for  twelve  days;  in  36.  for 
fifteen  days;  in  13,  for  twenty-one  days;  in  4,  for  twenty -eight  days;  in 
4,  for  thirty-five  days ;  and  in  2,  for  sixty-three  days.  Many  of  the  cases 
in  which  the  bacilli  have  persisted  for  an  unusual  time  have  been  those 
of  nasal  diphtheria;  in  some  of  these  it  is  doubtless  owing  to  tlie  fact 
that  the  nasal  sinuses,  especially  the  antrum,  have  i)ecu  invaded.  While 
it  is  unquestionably  true  that  in  a  certain  number  of  cases  these  persist- 
ent bacilli  axe  non-virulent,  the  opposite  has  been  frequently  shown.  Of 
15  cases  in  which  the  virulence  was  tested,  virulent  bacilli  were  found  in 
9  at  periwls  varying  from  eight  to  twenty-five  days  after  the  membrane 
was  gone  Tobiesen  found  that  of  46  patients  leaving  the  hospital  un- 
der ordinary  rules,  virulent  bacilli  were  present  in  24  at  the  time  of 
their  discharge.  If  no  culture  tests  can  be  made,  quarantine  should  be 
continued  in  mild  cases  for  ten  days,  and  in  severe  cases  for  three  weeks, 
after  the  membrane  has  disappeared.  The  danger  after  tliis  period  in 
either  instance  is  very  slight;  for  even  where  virulent  bacilli  are  found 
long  after  the  membrane  has  disappeared,  their  number  is  usually  snjall. 
The  rult»  almve  given  should  l)e  foUowwl  with  children  returning  to 
school  or  mingling  with  other  children,  and  adults  who  are  thrown  into 
close  contact  witli  children. 

Treatment  of  sxispecUd  cohcs. — During  an  epidemic  of  diphtheria,  es- 
pecially in  an  institution,  every  sore  throat  and  nasal  discharge  should 
be  looke<l  upon  with  suspicion,  and  isolated  pending  the  n^sult  of  a  bac- 
teriological examination,  even  though  no  membrane  is  present.  All 
such  patients  should  be  separated  from  the  other  inmates  of  the  home  or 
institution,  and  while  waiting  for  the  results  of  the  bacteriological  ex- 
amination or  for  positive  symptoms,  antiseptic  gargles  or  sprays  should 
be  used.  If  tJiere  are  patches  on  the  tonsils  or  any  other  visible  mem* 
brane,  the  case  should  l»e  Ireatetl  as  true  diphtheria,  in  order  that  no 
time  may  be  lost.  If  the  bacteriological  examination  shows  the  disease 
not  to  be  true  diphtheria,  the  patient  may  be  relea^  from  quarantine 
in  two  or  three  days,  provided  the  throat  symptoms  disappi-ar.  It  is, 
of  course,  important  that  the  conditions  laid  down  with  reference  to  bac- 
teriological diagnosis  shall  have  been  fulfilled.  Should  symptoms  con- 
tinue, however,  a  second  culture  should  be  taken. 

|i,  Immunisation  of  pemons  exposed. — When  a  case  of  diphtheria  occurs 

in  a  family  or  an  institution,  every  child  that  has  been  exposed  should 

^_    receive  an  immunising  dose  of  antitoxin.    This  rule  is  not  followed  in 
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practice  as  regularly  as  it  ought  to  be.  There  is  no  doubt  that  for  a 
limited  time — from  three  to  four  weeks — the  serum  confers  almost  com- 
plete protection. 

One  need  not  hesitate  to  imnumiHe  jktsohs  of  any  age  and  in  alniost 
every  condition,  even  newly  born  infantn  and  pregnant  women. 

The  dose  for  immunisation  h  from  10t>  to  1.000  units,  the  former 
being  that  required  for  an  infant  under  one  month,  and  the  latter  for  a 
child  of  twelve  or  fourteen  years;  for  one  from  two  to  ten  years  the 
usual  dose  is  700  units.  If  the  exposure  is  continuous,  as  in  an  in.-^titu* 
tion.  the  dose  should  be  repeated  every  three  or  four  weeks.  A  nur$c 
in  charge  of  a  diphtheria  case  should  receive  1,000  units. 

Diphtheria  so  often  complicates  scarlet  fover  and  measles,  particu- 
larly in  iustitutions  and  in  hospitals  for  contagious  diseas^^s,  that  special 
consideration  should  lie  given  to  such  patients.  It  is  practically  impos- 
sible by  cultures  to  separate  with  absolute  certainty  all  CAsea  in  vrhich 
diphtheritic  infection  is  prcf^ent,  from  others;  the  only  safe  rule  is  to 
ijnniunise  every  child  admitted  to  a  scarliM- fever  or  mcaalcs  honpital. 
and  in  institution  epidemics  of  cither  of  these  diseases  to  immunise 
every  child  attacked.  This  rule  has  lieen  followed  for  some  years  at  the 
New  York  FouiulHug  Hospital  with  the  most  striking  lienefit. 

Nurses  and  phtjdcuins. — As  diplitheria  is  contracted,  not  from  the 
breath  of  the  patient  or  the  air  of  the  room,  but  by  receiving  the  bacilli 
into  the  muiitfi  or  air  jtassa^Ts.  all  possible  nu'ans  should  Iw  taken  to  de- 
stroy the  bacilli  discharged,  and  to  secure  absolute  cleanliness  in  every- 
thing alx)ut  the  sick-room.  Nurses  should  never  be  allowed  to  oat  or 
sleep  in  the  sick-room,  and  an  antiseptic  gargle  should  he  used  four  or 
five  times  a  day.  The  hands  should  be  kept  clean,  and  only  sucli  drohMi 
worn  as  can  be  readily  washed  and  disinfected.  It  is  the  unrsc  who  in 
most  likely  to  contract  the  disease,  on  account  of  the  continue*]  expo»sur«; 

The  physician  should  take  the  same  precautions  as  in  scarlet  fever. 
A  pocket  tongue-depressor  should  not  be  used  for  the  examination  of  the 
thmat,  but  a  spoon  which  Is  ti-pt  in  a  solution  of  carbolic  acid,  1  to  40. 

The  sick-room, — The  carix'U.  hangings,  upholstered  furniture,  every- 
thing in  fact  not  necessary  for  the  patient's  welfare,  should  be  reraorcd, 
especially  books,  toys,  cushions,  etc.  The  room  should  be  a  large  one.  if  , 
possible  with  an  open  fireplace,  well  ventilated,  and  fresh  air  should  be 
alloweti  in  abundance.  The  floor  should  be  washed  once  a  day  with  « 
solution  of  bichloride,  1  to  2,000,  and  dusted  often  with  cloths  moistened 
in  the  same  solution.  All  handkerchiefs,  beiMinen.  and  clothing  re- 
moved from  the  patient  should  be  treated  as  in  a  case  of  scarlet  fever. 
Pieces  of  membrane  and  other  matters  discharged  from  the  patient 
should  be  put  into  a  solution  of  carbolic  acid,  1  to  20,  or  of  bichloride,  1 
to  1,000.  Old  muslin  or  absorbent  cotton  should  be  used  to  cleans  the 
nose  and  mouth  of  the  patient  and  burned  immediately.    All  ressela  for 
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tlio  rpceptinn  of  oxp^^ftorntion  nr  oihv.r  clisrhnrgps  should  contain  birhlo- 
ride,  1  to  2,000.  The  Ijwl-linen  tihoutd  be  very  frequently  ehangod,  and 
everything  kept  scrupulously  clean.  In  the  roinn  should  he  a  large 
bowl  of  eurbolic  acid,  1  to  40,  or  some  nimiliir  snhition  for  cleansing  the 
hands,  and  a  tray  of  the  carbolic  solution  for  j?poQns.  syniiges,  or  other 
things  used  in  the  treatment  of  the  patient.  AH  spoon**,  cups,  or  other 
dislies  usotl  by  the  patient  shcHild  be  carefully  sterilised  by  boiling.  No 
milk  or  other  fooii  shoidd  be  allowed  to  stand  aUiut  the  room.  There  is 
no  objection  to  the  hanging  of  sheets  moistened  in  carlxilic,  bichloride, 
or  other  disinfectant  Holutions  before  the  door,  but  neither  this  nor 
hanging  them  about  in  the  t*ick-room  is  to  be  regarded  as  having  any 
value  in  disinfecting  the  air  of  the  room.  They  create  a  false  sense  of 
security,  and  often  lead  to  the  neglect  of  thorough  cleanliness. 

Disinfection  of  apartments  after  uu  ullack  should  he  done  aa  after 
scnrk't  fever. 

Treatment. — General  measurftt. — It  is  important  in  every  case  that 
there  should  be  plenty  nf  frej^li  uir  in  (he  room  throughout  the  attack. 
Where  it  is  possilile.  it  is  desirable  to  have  two  rooms  for  the  patient,  so 
that  he  ctui  be  changed  from  one  to  the  other  every  day,  giving  time  for 
thorough  cleimliuefis  and  airing.  Hospital  patients  should  never  have 
less  than  1,U00  eut)ic  fwt  of  air  space,  and  if  possible  l.?0(l  should  be 
allowed.  Even  in  mild  cases  the  patient  should  be  kept  iu  btil  through- 
out the  entire  attack,  and  iji  severe  eases  this  should  be  couliuued  for 
some  time  during  convak-soencc. 

Nursing  infants  may  be  fed  ou  breast  milk  obtained  by  a  breast 
pump,  but  ahould  not  be  put  to  the  mother's  breast.  The  feeding  of 
older  children  should  he  managed  very  much  as  in  other  cases  of  severe 
illness.  Milk  is  the  main  reliance;  it  should  usually  be  diluted,  and 
for  younger  infants  partially  peptoniscd.  The  greatest  difficulty  in  fwMl- 
ing  is  siH^n  in  tlie  latter  part  of  the  disease,  when  the  patients  are  septic 
and  have  a  strong  aversion  to  food,  when  vomiting  is  easily  excited  and 
when  Bwallowiug  is  diJUcult  on  account  of  the  swelling  and  pain.  It 
is  then  that  gavnge  (page  C-4)  is  most  valuable.  This  is  much  more 
successful  with  children  under  three  years  old  than  is  rectal  feeding. 
In  older  chihlreu  the  tube  nuiy  he  passed  through  the  nose. 

Stimuhints. — These  should  l>e  begun  as  soon  as  the  depressing  effects 
of  the  poisou  of  dijditheria  are  shown  u{ioa  the  pulse  and  general  con- 
ditioTi  of  the  patient.  In  most  ca^'s,  therefore,  they  are  not  needed 
until  the  third  or  fourth  day;  in  a  few  they  may  be  required  from  the 
outset,  and  in  some  they  may  not  be  refjuired  at  all.  The  indications 
for  alcoholic  stimulants  are  marked  prostration,  a  feeble  pulse,  and  a 
weak  first  sound  of  the  heart.  In  regard  to  the  quantity,  half  an  ounce 
of  whisky  or  brandy  in  twenty-four  hours  is  enough  to  begin  with,  for  a 
child  four  years  old.    This  should  be  diluted  with  at  least  eight  parts  of 
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water.  Tn  very  wn-ere  pases  two  or  thnn}  tiim^  as  mueh  may  he  j^iv«>; 
but  more  than  this,  except  for  a  short  period,  is  seldom  wise.  The  ux- 
cessive  dosea  often  used  surely  endanger  the  kidneyp.  The  nietliod  of 
administration  should  be  the  same  as  in  otlu^r  severe  aeute  di^ea^eB 
(page  51).  Other  heart  stiniulantn  than  alcohol,  though  inferior  to  it, 
are  of  value.  Probably  the  moat  useful  one  is  strychnine,  which  should 
be  given  as  in  pneumonia.  Camphor  and  carbonate  of  ammonia  arc  val- 
uable for  rapid  effect  in  syncopal  iittaeks,  and  digitalis  in  otlier  cflMS 
where  the  pulse  is  weak  and  arlerial  tension  low,  but  it  is  not  wise  to 
give  it  in  large  doses.  In  cases  of  threatened  heart  paralysis  occurring 
late  in  the  disease  or  during  convalescence,  morphine  and  stryclinine 
may  be  useii  hypo<lcnuically.  Full  doses  must  be  given  and  rc|>eatni 
every  two  to  four  hours,  so  that  the  child  may  \ye  kept  under  their  io- 
fluence. 

Except  for  stimulation  or  the  control  of  special  symptoms  such  as 
vomiting  or  diarrhtea,  all  internal  medication  should  be  omitted ;  for 
there  ia  yet  wanting  proof  that  drugs  influence  the  course  or  the  result 
of  the  disease. 

Local  treatment. — Since  the  introduction  of  antitoxin,  opinion  has 
undergone  a  decided  change  with  reference  to  local  treatment.  While 
it  should  not  be  entirely  abandoned,  still  it  is  of  secondary  importance; 
and  under  eondiUons  where  it  can  be  carried  out  only  with  great  diffi- 
culty and  the  use  of  force  it  is  often  wise  not  to  attempt  it  systematically. 

The  purpose  of  local  treatment,  it  is  now  generally  agreed,  should  bo 
cleanliness,  and  not  the  destnietion  of  bacilli.  C'leanliness  of  the  noT*e, 
mouth,  and  pharynx  ia  important,  inasmuch  aa  one  of  the  chief  dangers 
of  the  disease  is  the  aspiration  of  bacteria  contained  in  tlie  abundant 
secretions  of  the-se  parts,  into  the  larynx  and  bronchi.  Our  niin  shotiUI 
therefore  be  to  keep  the  parts  a»  clean  as  possible  without  too  seveivly 
taxing  the  strength  of  the  child. 

For  cleansing  the  nose  and  phar>Tix  only  syringing  can  be  dependetl 
upon.  Nasal  syringing  is  indicated  when  there  is  much  nasal  dieu^hargi*, 
whether  membrane  is  visible  in  the  anterior  nare^  or  not.  In  septic 
cases  with  a  profuse  fetid  discharge  it  may  be  necessary  to  syringe  tlw 
nose,  no  matter  how  strongly  the  child  resists.  Wliether  it  sliall  be 
done,  will  defend  upon  the  condition  of  the  patient's  strength  and  his 
pulse.  The  purpose  in  syringing  is  not  so  much  to  dear  the  nose,  from 
which  absorption  is  slow  and  imperfect,  as  to  flush  the  rluuo-pharynx, 
from  wliieh  absorption  is  always  verj'  active.  Only  bland  solutions 
should  be  employed,  such  as  a  common-salt  solution,  one  per  cent,  or 
ft  boric-acid  solution,  one  to  four  per  cent  strength.  For  some  cases,  the 
piston  syringe  and  the  method  described  on  page  59  may  be  used ;  but  for 
most  cases  a  fountain  S3mnge  possesses  manifest  advantages,  and  it  is 
rather  more  convenient  for  hospital  purposes.    Irrigation  of  the  pharynx 
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is  best  done  with  the  fountain  eyringe,  and  is  of  especial  value  where 
there  is  much  ^wt-lling  nr  abiindunt  discharge.  All  solu(ionB  should  be 
used  as  warm  as  can  be  borne,  and  in  sufficient  quantity  to  irrigate  the 
parts  thoroughly,  a  few  such  irrigations  being  much  better  than  a  great 
tiiariy  partial  ouch.  By  a  skilful  nurse  isyriuging  uau  in  most  cases  be 
done  with  comparatively  little  disturbance  to  the  child. 

Slight  nasal  luvmorrhages  niay  necessitate  less  frequent  syringing, 
and  a  fnM'  hiruiorrhage  may  require  it  to  be  discontinued.  Astringent 
solutions  of  alum,  supra-renal  extract,  lemon  juice,  etc.,  are  often  l>ene- 
ficial  in  such  cases,  but  they  must  be  used  carefully.  In  children  who 
are  old  enough  gargles  should  \m  used.  A  solution  of  boric  acid,  lister- 
ine.  or  Dobell's  or  Seller's  solution  much  diluted,  may  be  employed. 

In  cases  with  a  moderate  nasal  discharge  it  is  usually  sufficient  to 
syringe  three  or  four  times  a  day;  but  in  severe  septic  cases,  with  very 
abundant  discharge,  syringing  should  be  repeated  as  often  as  every  two 
hours  during  the  day  and  every  four  hours  at  night. 

External  applications  to  the  tliroat  have  practicaly  no  effect  upon 
the  disease,  hut  are  often  useful  to  relieve  pain  and  tension  in  the 
swollen  lymph-glands.  Poultices  should  never  l>e  employed.  As  a  con- 
tinuous application,  only  cold  is  to  be  advised,  generally  by  means  of  an 
ice  bag  well  protected  to  prevent  wetting  the  clothing. 

The  treatment  of  pueuinogastric  and  other  forms  of  post  diphtheritic 
paralyjiis  has  lx*en  eonfiiilered  in  the  chapter  nn  Multiple  Neuritis. 

The  Serum  Treatment. — This  has  been  the  outcome  of  a  long  seriea 
of  e.\]>crimcnts  in  wliich  niurty  nieu  have  bad  a  share;  but  it  is  to  Behr- 
ing  pre-eminently  thut  the  credit  belongs  for  the  development  of  the 
principles  of  perutn-tlierapy. 

Kcgarding  the  nature  of  the  antitoxin  and  its  mode  of  action  much 
is  as  yet  unknown.  It  is  produced  by  the  cells  of  the  body  under  the 
stimulus  of  the  diphtheria  toxin.  It  is  inlimatoly  combined  with  the 
globulin  of  the  blood,  and  is  itself  possibly  a  globulin.  The  action  of 
the  antitoxin  is  two-fold:  it  directly  neutralises  the  toxin  pro<luce<l  by 
the  diphtheria  bacillus  which  is  present  in  the  blood;  it  also  has  some 
effect  upon  the  bacilli  themselves  the  nature  of  which  is  not  understood, 
but  it  induces  a  condition  in  the  blood  which  inhibits  the  growth  of  the 
bacillij  and  thus  arrest-s  the  membranous  intlamuiation  which  the  bacilli 
excite. 

Properly  prepared,  it  will  keep  without  deterioration  for  from  three 
to  six  mouths;  but  after  one  year  it  loyes  somewhat  its  antitoxic  prop- 
erties. It  should  he  kept  in  a  cool,  dark  place,  and  after  a  bottle  has 
been  opene<i  it  should  be  used  within  a  few  days.  Antitoxin  is  now 
prepared  in  a  dry  form,  wliich  is  to  be  preferred  only  when  it  must 
be  kept  for  a  very  long  time. 

The  strength  of  the  serum  is  measured  in  antitoxin  unita,  the  unit 
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being  an  arbitrarj'  f>De,  via.,  the  amount  of  antitoxin  which  will  protect 
a  guinea-pig  ^^-eighing  350  to  300  grams  against  one  hundred  times  the 
fatal  doso  of  diphtheria  toxin.  The  improvements  in  the  production  of 
the  serum  have  thus  far  consisted  in  increasing  its  strength.  Behring'a 
serum  first  used  contained  hut  one  unit  in  each  cubic  centiuietre.  At 
present  there  can  l)e  obtained  from  most  manufacturers  a  serum  con- 
taining 500  antitoxin  units  in  each  cubic  centimetre.  This  concentration 
is  of  immense  advantage  and  has  to  a  large  degree  done  away  with  the 
unpleAsant  symptoms,  such  as  pain,  localised  anlemaj  etc.,  which  were 
formerly  so  frwjuent. 

Method  of  ad minusi ration  and  dosage. — In  selecting  an  antitoxin 
syringe  one  should  be  chosen  wliich  holds  at  least  5  c.  c,  which  can  read- 
ily be  disinfected  by  boiling  and  wljose  needles  are  not  too  large.  The 
smallest  needle  through  which  tlie  scrum  will  flow  is  the  best.  Before 
making  the  injection,  the  skin  should  \ye  thoroughly  cleansed  with  alco- 
hol ;  the  needle  should  invariably  be  boiled  and  the  whole  syringe  either 
boiled  or  rinsod  wilh  alcohol.  Care  should  be?  taken  to  see  that  all  air 
is  expelled  from  the  syringe.  The  seat  of  injection  is  not  a  matter  of 
great  importance;  my  own  preference  is  for  the  cellular  tissue  of  the 
abd<tmtm.  Aftttr  the  injection  is  made  the  puncture  should  be  covered 
by  adhesive  plaster. 

The  dose  of  antitoxin  required  in  a  given  case  is  always  somewhat 
prolilemiitical.  It  is  desirable  in  give  enough  to  neutralise  the  diph- 
theria toxin  present  in  tlie  bliKvd,  and  that  is  always  an  unknown  quan- 
tity, depending  upon  the  stage  of  the  disease,  the  severity  of  the  attack, 
the  extent  of  the  membrane,  and  to  Fomo  degree  upon  the  age  of  the 
patient.  Convinced  now  of  the  essential  harmlessness  of  the  serum,  the 
tendency  everywhere  has  been  to  use  larger  and  larger  doses,  a  practice 
which  has  been  fully  justified  by  the  results  obtainetl.  For  a  child  o\^ 
two  years  old  an  initial  dose  for  a  severe  attack,  including  all  laryngeal 
cases,  should  not  be  less  than  7.000  or  8,000  units;  repeate<i  in  from  six 
to  eight  hours,  provided  no  improvement  is  seen.  Children  under  two 
years  should  receive  from  5,000  to  6,000  units.  Cases  of  exceptional 
severity,  in  older  children,  should  receive  from  10,000  to  1.5.000  iinit^, 
to  be  repeate<l  in  from  six  to  eight  hours  if  the  progress  of  the  disease 
is  imfavourable.  Mild  c&seR  should  receive  from  3,000  to  5.000  units  as 
an  initial  dose,  a  second  being  rarely  required. 

In  ciises  receiving  antitoxin  late,  even  though  the  8ympt/>ms  may 
not  seem  particularly  severe,  the  dose  shoidd  be  increased  in  proportion 
to  the  length  of  the  illness — i.  e.,  if  three  days  ill,  three  timea  the  ordi- 
nary dose  should  Ik>  given. 

Only  serum  from  a  trustworthy  manufacturer  should  ever  be  uced. 
The  sera  chiefly  used  in  this  country  are  those  of  the  New  York  Health 
Department,  Mulford  &  Comjmny,  and  Parke,  Davis  &  Co,,  all  of  which. 
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I  hcHevR,  are  reliable.  The  most  concentrated  serum  which-  can  be  ob- 
tained should  he  selected. 

All  exiwrience  shows  that  the  results  are  greatly  modified  by  the 
time  nf  its  administration.  The  senim  can  not  undo  the  serious  damage 
already  done  to  the  tx?lls  of  the  b«xly,  and  this  at  the  time  of  injection 
may  Ik?  so  great  that  death  will  resiult.  In  very  mild  cases,  with  older 
children,  one  may  wait  for  the  result  of  a  bacteriological  examination, 
but  never  in  a  severe  ca-«e  and  never  in  a  young  child.  In  the  group  of 
severe  cases  nhoidd  \h*  placed  every  one  which  at  the  finit  visit  shows  a 
pharyngeal  exudate  covering  more  than  the  tonsils,  also  all  cases  with 
symptoms  of  laryngeal  invasion,  and  all  with  an  exudate  on  the  pharynx 
and  a  profus**  nasal  discliargi*.  If  in  a  doubtful  cbh?  twdve  hours'  obser- 
vation shows  that  the  membrane  had  spread  from  itj*  original  seat,  no 
further  delay  is  admissible.  Experimenta  have  shown  that  after  a  fatal 
dose  of  diphtheria  toxin,  an  animal  can  usually  l>e  re-ncued  if  the  anti- 
toxin is  administered  within  forty-eight  hours,  but  rarely  after  that 
time.  In  human  diphtheria  marked  benefit  usually  follows  injections 
made  as  lute  as  the  third  day:  Imt  after  this  time  the  value  of  the  serum 
diminishes  very  rapidly,  and  although  striking  examples  of  benefit  are 
sometimes  seen  after  later  injections,  they  can  not  be  depended  upon. 
On  the  other  hand,  in  very  severe  or  in  malignant  ca.ses  irreparable  harm 
may  be  done  during  tlie  first  twenty-four  hours  of  the  attack. 

The  effect  upon  the  diphtheritic  membrane  is  usually  noticeable  within 
twenty-four  and  often  in  twelve  hours;  it  first  stops  spreading,  and  soon 
begina  to  soften  and  loosen.  The  swelling  of  the  mucous  membrane 
subsides  and  the  local  disease  abates,  very  much  an  when  the  disease 
rims  its  usual  course.  The  striking  thing  after  the  use  of  antitoxin  is 
the  rapidity  with  which  these  changes  take  place,  and  the  abrupt  tran- 
sition frniu  an  advancing  to  a  retrograde  process.  The  subsidence  of 
the  inllauiruatory  conditions  in  the  larynx  and  trachea  is  quite  as  marked 
as  in  the  pharynx.  The  symptoms  of  stenosis,  even  when  severe,  often 
diminish  in  a  few  hours,  making  ojxration  unnecessary  in  a  very  large 
numl)er  of  cases  wliere  previously  it  seemed  inevitable.  The  membrane 
loosens  rapidly  in  the  larynjc  and  trachea,  sometimes  necessitating  the 
frequent  removal  of  the  intubation  tube,  where  operation  has  been  per- 
formed. Improvement  is  also  shown  by  the  cessation  of  the  nasal  dis- 
charge, the  re-establishment  of  nasal  respiration,  and  the  diminution  in 
the  swelling  of  the  glands  of  the  neck. 

The  efl^ect  upon  the  constitutional  symptoms  is  not  less  striking.  In 
favourable  ca.HCfi  there  is  seen,  often  in  twelve  hours,  a  fall  in  tempera- 
ture and  improvement  in  the  pulse  and  in  the  nervous  symptoms. 

The  Hmitalioms  of  antitoxin. — It  is  important  that  these  should  al- 
ways he  kept  in  mind.  The  serum  must  bo  given  early,  for  if  given  late 
it  can  not  imdo  the  mischief  already  done  by  the  diphtheria  toxin- 
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Casos  of  greftt  severity  often  paaa  the  period  when  recovery  is  possible, 
before  the  antitoxin  is  given.  This  period  may  in  some  cases  be  four 
days,  in  others  it  may  lie  less  than  twenty-four  hours.  The  tissues  most 
susceptible  to  the  diphtheria  toxin  are  probahly  those  of  the  nervous 
system,  the  heart,  and  the  kidneys;  and  the  conso<)uenccs  of  its  action 
may  Ik*  seen  in  the  pnnliu'tion  of  nej)hritis,  in  heart  failure  at  the  height 
of  the  disease,  or  in  later  paralysis  of  the  heart,  respiration,  or  voluntary 
inuBcles,  in  spite  of  the  fact  that  antitoxin  is  given  at  a  period  early 
enough  to  avert  death  from  IfX'al  dit'case  in  the  larynx  or  bronchi. 
Again,  antitoxin  is  of  no  value  in  cases  of  streptococcus  septicaemia. 
The  early  arrest  of  the  indaniniation  excitetl  by  the  diphtheria  bacillus 
is  nnfavourahle  to  tlio  spread  of  streptoeoccus  infection,  yet  sometimes 
the  latter  gains  such  headway  or  is  of  such  intensity  as  to  involve  al- 
most the  entire  liody-  Against  the  phlegmnnous  inflammation  of  the 
throat  or  the  cellular  tissue  of  the  neck,  hroneho-pneumonia,  and  ne- 
phritis, antitoxin  is  powerless;  and  just  in  proportion  to  the  severity  of 
these  inflammations  are  negative  results  seen. 

Ernptuma  and  other  unplemani  pfft'cin. — Some  transient  oedema  usu- 
ally follows  the  injection.  In  a  few  hours  there  may  be  seen  a  general 
erythema ;  tliis,  however,  is  rare  and  usually  of  short  duration.  The 
most  important  eruptions  are  seen  between  the  eighth  and  fourteenth 
days.  They  follow  from  ten  to  twenty  per  cent  of  the  injections  made, 
and  appear  to  be  quite  independent  of  the  aiuount  of  serum  used.  The 
exact  cause  is  not  known.  The  most  common  eruption  is  urticaria.  This 
is  often  intense,  very  annoying,  and  may  nearly  cover  the  body.  It 
may  be  accompanied  by  a  slight  rise  of  temperature;  it  usually  lasts 
for  two  or  three  days,  however,  it  is  ran-ly  severe  for  more  than  twenty- 
four  hours.  Various  forms  of  erythema  are  occasionally  met  with.  In 
two  or  three  instances  1  have  seen  iKcmorrhagic  eruptions,  generally  in 
the  neighbourhood  of  the  large  joints,  and  always  in  childrc^n  suffering 
from  extreme  malnutrition.  In  a  few  cases  a  moderate  swelling  of  some 
of  the  joints  has  been  observed,  and  very  exceptionally  a  transient  albu- 
minuria. One  occasionally  meets  with  patients  who  seem  unusually 
susceptible  to  serum  inj<'ctions.  and  in  whom  even  small  immunising 
doses  cause  headache,  luuneular  pains  and  general  malaise  so  that  tliey 
feel  quite  wretched  for  st^veral  days.  All  of  the  atmve  symptoms  except 
the  urticaria  are  rare,  and  should  not  for  an  instant  deter  one  from  using 
antitoxin  when  indicated. 

Real  and  alleged  dangers  from  antitoxin  injections. — In  the  fe» 
cases  where  sudden  death  baa  followed  antitoxin  injections,  the  end«iM» 
that  antitoxin  was  the  cause  of  death  is  not  conclusive.  In  some  of 
these  patients  the  autopsy  has  revealed  a  status  lymphaticns  not  befon? 
suspected.  In  this  condition  the  shock  of  so  slight  a  thing  aa  a  needle 
puncture  might  produce  death. 


DIPnTIiERlA. 

That  80  very  few  alleged  instances  of  serious  harmful  results  have 
occurred  among  the  great  numhera  of  injectiouB  wliich  have  now  been 
made,  is  sufficient  to  establish  the  fact  that  the  aerum  itself  ii  essentially 
liu  nil  less. 

The  unfavourable  effects  upon  the  heart,  the  kidneys,  and  the  blood, 
attributed  to  antitoxin,  have  not  been  proved.  In  a  disease  like  diph- 
lliLTia,  where  the  heart  and  kidneys  are  often  and  seriously  affected, 
and  wliere  cardiac  and  renal  symptoms  in  many  cases  are  suddenly  mani- 
fested, it  is  impossible  to  say,  even  when  such  symptoms  follow  the  in- 
jection of  serum,  that  they  are  not  due  to  the  orij^iiml  disease.  They 
were  seen  with  great  frequency  before  antitoxin  was  known.  Observa^ 
tions  regarding  the  effect  of  the  &erum  upon  the  bl(x>d  were  made  by 
BillLugB,  upon  twenty-nine  cases  of  diphtheria.  He  found  the  reduc- 
tion botli  in  the  haemoglobin  and  the  red  cells  to  he  much  less  than  the 
average  found  in  cases  of  diphtheria  of  similar  severity  not  treated  by 
the  tMirum. 

At  the  present  time,  no  evidence  has  been  adduced  as  to  the  danger 
or  injurious  effects  of  diphtheria  antitoxin  which  should  deter  any  one 
from  its  use.  Those  which  have  been  reported  are  to  he  regarded  in 
the  light  of  accidents  for  which  the  antitoxin  itself  can  not  be  held 
resimnsible. 

KeauUs  with  antitoxin  treatment. — Since  1895  the  serum  has  been 
tested  on  so  extensive  a  scale  as  the  prevalence  of  diphtheria  all  over  the 
world  has  made  possible  with  results  so  uniformly  good  that  it  seems 
quite  unnecessary  any  longer  to  cite  statisties  in  proof  of  the  value  of 
this  remedy.  No  tables  of  figures  are  so  convincing  to  an  individual 
as  perKonal  experience,  and  by  this  argument  one  by  one  the  opponents 
of  antitoxin  have  been  converted. 

The  beneficial  effects  of  the  remedy  may  be  summed  up  in  the  fol- 
lowing statements:  (1)  The  |)ereentage  mortality  from  diphtheria  in 
hospitals  both  in  Europo  and  in  America  has  bwn  reduced  to  a  little 
more  than  one  third  the  previous  figure;  (2)  the  pr^^portion  of  cases 
now  requiring  operation  for  laryngeal  stenosis  has  been  reduct^il  to  about 
one  half;  (3)  the  mortality  after  tracheotomy  has  been  reduced  to  one 
half,  and  that  after  intubation  to  about  one  third  the  former  figure; 
(4)  but  even  more  convincing  is  the  effect  of  the  scrum  treatment  upon 
the  actual  diphtheria  mortality  of  cities  and  countries  where  it  has 
been  used. 

In  the  first  of  the  subjoined  tables  is  given  for  a  period  of  years  the 
actual  number  of  reported  deaths  from  diphtheria  and  membranous 
croup,  irrespective  of  the  growth  in  populaton :  in  the  second  one  the 
nunilHjr  of  deaths  in  each  10,000  of  population.  These  figures  can  not 
be  open  to  the  question  which  is  sometimes  raised  concerning  percentage 
mortality  statistics. 
ft8 
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Table  Showing  Annual  Deaths  from  Diphtheria  and  Oroup^ 
1SS7  to  1900  (inclusive). 


liOlldOII ••• 

Berlin 

Porto 

New  York 
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1,001 
l.AM 
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4.0U 


1,174 

1,100 
l.SOl 

i.iru 

1,SM 

280 
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80 
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M6 
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106 
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OM 

I, 
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48 
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81 
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SM 
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81 

0.1 1 1 
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'1.047 


I.OM 
14 
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•  Oaaea  reported  1800,  7,lS4. 


t  Cases  reported  IBOO,  12,041. 


Table  Showing  Avereige  Annual  Deaths  from  Diphtheria  and  Orottp 
per  10,000  of  Population. 


London,  before  antitoxin^  1887-*03, 

4*8; 

sinoe  antitoxin,  169&-1900,  4-7 

BerUn, 

u 

10-2: 

It 

8-7 

Paris, 

l( 

0-5; 

u 

1-S 

New  York.       '* 

41 

U-5; 

14 

C8 

Chicago,           '• 

M 

181; 

M 

6-0 

Denver,            •* 

H 

12'9: 

il 

1-7 

Philadelphia,   " 

1890-'94, 

HO; 

tt 

•  •6 

Some  explanation  of  these  fi^ires  is  necessary  that  thej  may  be 
fully  appreciated.  The  great  re*luctit>n  in  the  deatJi-rate  is  seen  only 
in  those  cities  and  countries  where  the  serum  treatment  has  been 
widely  employed.  Nowhere  in  Europe  is  this  true  to  the  same  degree 
as  in  Paris,  Berlin,  and  Germany  ge-nerally;  and  probably  nowhere 
in  Europe  has  it  been  so  little  used  and  so  slow  in  gaining  favour 
as  in  London.  In  our  American  cities  the  effect  of  the  penim  treat- 
ment upon  municipal  mortality  figures  has  been  directly  proparlion- 
ate  to  the  extent  to  which  the  health  departments  have  believed  in  its 
efficacy  and  encouraged  its  use  by  furnishing  it  free  to  the  poor,  and 
sending  their  own  inspectors  to  atbninister  it.  This  is  true  par- 
ticularly of  Xew  York  and  Chicago;  in  Philadelphia,  on  the  contrary, 
the  authorities  for  a  long  time  were  openly  opposed  to  the  serum 
treatments 

Summary. — 1,  Rehring's  antitoxin  is  a  specific  remedy  for  experi- 
mental diphtheria  in  animals. 

2.  Experieut*  is  now  sufficient  to  justify  the  statement  that  it  ts  so 
in  man,  and  just  to  the  extent  in  which  we  can  fulfil  llie  conditions 
which  are  essential  in  experimental  diphtheria. 


3.  These  conditions  nre^  that  the  serutn  must  be  administered  early, 
that  the  dose  be  adequate,  and  the  case  \>e  one  of  pare  diphtheria, 

4.  Experience  ^hows  the  scrum  to  be  much  less  etficacious  in  cases  of 
Bo-i-uth'd  inixed  infeetiou  or  Keptic  diphtheria,  and  tliat  it  is  valueless  in 
membranous  inflammations  which  arc  due  to  streptococci — L  e.,  pseudo- 
diphtheria. 

6.  The  scrum  itself  is  essentially  liarmless  both  when  injected  in 
healthy  persons  for  immunization,  or  in  those  suifering  from  diphtheria. 

6.  In  a  young  child  the  scrum  should  be  injected  upon  a  clinical 
diagnosis  of  diphtheria  without  waiting  for  Imeteriologicjil  confirmation; 
in  older  children  one  may  wait  in  a  mild  case*  but  never  in  a  severe  one, 
particularly  a  laryngeal  case. 

7.  Fur  all  patients,  but  especially  for  young  children,  Uie  most  con- 
centrated preparations  of  antitoxin  that  can  be  obtained  should  be 
employed. 

8.  The  actual  mortality  from  diphtheria  (including  membranous 
croup)  has  been  reduced  in  those  cities  and  countries  where  it  has  been 
generally  adopted  by  nearly  50  per  cent;  the  mortality  of  intubated 
cases  has  fallen  from  70  to  less  than  30  per  cent;  of  tracheotomized 
cases  from  60  to  33  per  cent;  the  proportion  of  cases  in  which  operation 
is  required  has  been  reduced  fully  50  per  cent. 

9.  The  evidence  is  conclusive  that  in  laryngeal  diphtheria  the  serum 
in  Boffieient  doses  largely  prevents  the  extension  of  tlie  membrane  into 
the  trachea  and  bronchi,  thus  preventing  broncho-pneumonia. 

10.  It  is  not  yet  possible  to  state  to  what  extent  the  heart,  the 
kidneys,  and  the  nervous  system  are  protected  by  the  serum.  It  is, 
however,  certain  that  such  results  can  not  be  depended  upon  unless 
injections  are  made  early  and  full  doses  given. 

11.  For  a  period  of  from  three  to  four  weeks  the  protection  con- 
ferred by  immunization  is  practically  complete.  The  scrum  should 
therefore  be  given  to  every  child  in  an  infected  household  or  institution. 

12.  Gratifying  as  were  the  earlier  results  with  the  serum  treatment, 
they  have  been  constantly  improving,  and  there  is  every  reason  to  be- 
lieve that,  with  larger  experience  both  in  its  preparation  and  its  use, 
still  better  results  will  yet  be  reached.  Certainly  there  is  no  remedy 
for  any  disease  that  has  more  testimony  in  its  favour  than  has  antitoxin 
for  diphtheria. 

Convalescenes. — After  a  severe  attack  of  diphtheria  convalescence  is 
always  slow  on  account  of  the  anfiemia  and  the  depressing  effects  of  the 
disease.  Patients  siiould  invariably  be  kept  in  bed  for  at  least  a  week 
after  the  throat  has  cleared,  and  longer  if  any  tendency  to  cardiac  weak- 
ness is  seen.  The  pulse  should  be  carefully  watched,  and  irregularity, 
intermission,  dicrotism,  or  a  weak  first  sound  of  the  heart,  should  make 
one  apprehensive.    An  abnormally  slow  pulse  is  generally  more  serious 
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than  one  which  ia  rapid.  Under  such  circumstances  the  patient  shouli 
be  kept  recumbent  and  absolutely  quiet,  since  sudden  and  even  fatAl 
syncope  may  be  the  result  of  a  violation  of  these  rules. 

The  extreme  degree  of  anaemia  requires  that  iron  be  given  for  a  con- 
siderable time  during  convalescence,  to  be  followed  by  cod-liver  oil,  wine, 
and  other  tonics. 

Great  dilTicuIty  is  occasionally  experienced  in  getting  rid  of  the  ba- 
cilli in  the  throat.  The  tonBillar  crypts,  the  adenoid  tissue  of  the  rhino- 
pharj'nx,  and  the  nasal  sinuses  are  the  places  where  the  bacilli  are  most 
likely  to  remain.  Inasmuch  as  it  is  now  generally  made  a  condition  of 
release  from  quarantine  that  the  throat  shall  have  been  shown  by  cul- 
tures to  be  free  from  bacilli,  this  becomes  a  matter  of  much  importance. 
The  most  efficient  means  appears  to  be  to  syringe  the  nose  gently  three 
or  four  times  daily  with  a  solution  of  bichloride,  1  to  10,000,  to  which 
one  eighth  glycerin  has  been  added,  and  to  use  the  same  solution  aa  a 
gargle.  For  children  under  four  years  old  a  simple  salt  solution,  or  a 
dilute  Dobell's  solution,  should  be  substituted  and  the  gargle  omitted. 

PSEUDO-DIPHTHERIA. 

Synooyms;  False  diphtheria,  streptoooccas  diphtheria,  scarlatinal  diphtheria, 
diphtheroid  inflammation,  croupoua  toasilUtis. 

At  the  present  time  there  are  included  under  the  term  pseudo-diph- 
theria all  inflammations  of  the  throat  and  upper  air  passages  character- 
ized by  the  production  of  a  false  membrane,  in  which  the  Klebs-Loeffler 
bacillus  is  rot  found,  ^\^len  these  inflammations  are  primary  they  are 
rarely  serious;  but  when  they  complicate  scarlet  fever  or  measles  they 
may  be  very  severe,  and  frequently  prove  fatal. 

Frequency. — Numerical  statements  regarding  the  relative  frequency 
of  this  disease  and  true  diphtheria  signify  very  little,  because  of  the 
variable  conditions  under  which  observations  have  been  made.  From 
the  investigations  of  Park,  Baginsky,  Martin,  Morse,  and  others,  it 
would  appear  that  in  from  twenty-five  to  thirty-five  per  cent  of  the 
cases  formerly  sent  to  hospitals  with  a  clinical  diagnosis  of  diphtheria,, 
the  disease  was  pseudo-diphtheria.  Most  of  these  were  mild,  and  wei 
regarded  by  many  physicians  as  simply  cases  of  tonsillitis,  the  exceptions 
being  those  which  were  secondary  to  scarlet  fever  or  measles. 

Of  the  membranous  inflammations  occurring  in  the  diseases  ji 
mentioned,  the  great  majority  are  examples  of  pseudo-diphtheria.     Of 
seven  cases  of  membranous  angina  in  measles  and  three  in  scarlet  fe\er, 
studied  by  Prudden,  all  were  proved  to  be  pseudo-diphtheria;  of  oine- 
teen  occurring  with  scarlatina,  studied  by  Park,  only  two  were  foondj 
to  be  true  diphtheria;  and  of  sixteen  occurring  with  scarlet  fever 
three  with  measles,  studied  by  Booker,  none  was  true  diphtheria.     In 
1,000  cases  of  scarlatina  observed  by  McCollom,  only  twelve  per  cent  of 
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loee  showing  distinct  membrane  in  the  throat  were  true  diphtheria.  It 
hu  been  the  general  ejperience  of  all  writers  that  when  it  complicates 
other  diseases,  peeudo-diphtheria  nearly  always  occurs  at  the  height 
of  the  primary  disease,  while  true  diphtheria  may  occur  at  any  time, 
even  during  convalescence. 

Etiology. — As  was  first  shown  by  Prudden  in  1888,  and  abundantly 
confinnod  by  others  since  that  time,  this  inflammation  is  usually  due  to 
the  streptococcus;  it  may  be  found  alone,  or  associated  with  the  staphy- 
lococcus aureus  or  albus,  and  occasionally  the  staphylococcus  may  be 
found  alone. 

The  streptococcus  is  very  frequently  found  in  the  throats  of  healthy 
children,  particularly  in  winter  and  in  cities,  and  more  often  in  those 
who  live  in  tenements  or  who  are  inmates  of  hospitals  or  other  institu- 
tions. The  local  conditions  in  the  mucous  membranes  during  an  attack 
of  measles,  scarlet  fever,  and  other  infectious  diseaaes,  are  especially 
favourable  for  the  development  of  these  germs,  which  at  such  times  are 
very  often  present  in  great  numbers  even  when  no  membrane  is  seen. 

This  form  of  sore  throat  is  more  apt  to  occur  in  houses  with  bad 
drainage  and  other  unsanitary  conditions.  From  the  fact  that  the  strep- 
tococcus is  BO  widely  distributed,  attacks  of  pseudo-diphtheria  may 
occur  in  any  place  and  at  any  time,  irrespective  of  epidemic  influences 
or  even  the  occurrence  of  other  cases. 

To  what  degree  these  cases  are  to  be  regarded  as  communicable,  and 
what  precautions  regarding  isolation  and  disinfection  are  required,  are 
questions  of  much  importance.  The  most  extensive  investigations  upon 
these  points  are  those  made  by  the  New  York  Health  Department.  As  a 
result  of  oKservations  upon  450  cases  which  were  followed,  the  conclu- 
sion was  reached  that  the  disease  was  so  slightly  contagious,  if  at  all, 
and  usually  so  mild,  that  strict  isolation  and  subsequent  disinfection 
were  unnecessary.  Of  113  cases  occurring  in  100  families,  in  only  14 
was  there  a  history  of  exposure  to  a  similar  case;  and  in  only  9  was  there 
another  cade  in  the  same  family.  In  many  of  the  latter,  a  common  origin 
appcartHi  more  probable  than  that  one  case  was  derived  from  another. 

They  are  probably  more  contagious  in  the  presence  of  the  poison  of 
scarlet  fever  or  measles. 

Lesions. — In  the  primary  cases  the  membrane  is  generally  confined 
to  the  tonsils  or  is  chiefly  there,  there  being  only  small  deposits  else- 
where. In  the  secondary  cases,  the  entire  pharynx  may  be  covered  and 
the  disease  may  extend  to  the  nose,  the  mouth,  the  middle  ear,  and  occa- 
sionally to  the  larynx,  trachea,  and  bronchi. 

The  structure  of  the  membrane  resembles  that  of  true  diphtheria, 
and  it  is  impossible  by  a  microscopical  examination  alone  always  to 
separate  the  two  diseases.  In  many  cases  the  membrane  is  softer,  more 
friable,  and  contains  a  relatively  larger  number  of  cells  than  does  that 
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of  true  diphtheria,  but  the  structure  of  the  latter  varies  so  much  that 
it  is  not  safe  to  draw  any  poflitive  oonclueions. 

In  the  raild  cases  the  inflammation  of  the  toucour  menibrane  is  & 
superficial  one  and  the  pseudo-membrane  is  not  very  adherent.  In  the 
severe  cases,  chiefly  the  secondary  ones,  the  process  extendB  much  deeper. 
Besides  the  psendo-memhrant*  upon  the  surface  there  is  intenec  con- 
gestion, oedema,  and  cell-infiltration  of  all  the  lymphoid  and  cellular 
tissue  of  the  phar^-nx.  It  affects  the  tonsils,  soft  palate,  UFula,  epi- 
glottis, adenoid  tissue  of  the  vault  and  the  entire  pharyngeal  ring,  and 
also  extends  to  the  external  lymph  nodes  and  surrounding  cellular  tissue. 
The  process  both  in  the  throat  and  externally  in  the  neck  may  terminate 
in  resolution,  suppuration,  nr  in  necrosis. 

The  streptococci  are  found  in  the  false  membrane,  in  the  underlying 
mucous  membrane,  in  the  lymph  spaces  and  in  the  lymph  nodes.  In  the 
most  severe  cases  there  arc  present  the  lesions  of  a  general  streptococcus 
infection.  The  blood  swarms  with  these  germs,  and  they  may  set  up  in- 
fiamnmtions  in  any  of  the  organs,  but  especially  in  the  lungs  and  tiie 
kidneys,  less  fre<jucntty  in  the  serous  membranes.  Small  foci  of  sup- 
puration may  be  found  in  any  of  the  viscera. 

Symptomi. — 1.  The  primary  cases. — The  onset  is  usually  abrupt, 
with  well-marked  symptoms:  there  are  frequently  chilly  sensations,  head* 
ache,  vomiting,  general  pains,  and  in  most  cases  the  child  complains  of 
soreness  of  the  throat  and  pain  on  swallowing.  There  are  first  B<*en  a 
general  redness  aud  Hwelling  of  the  tonsils,  sometimes  of  the  entire 
pharynx;  shortly  afterward  membranous  patches  appear  upon  the  ton* 
sils.  These  vary  greatly  in  appearance.  In  colour  they  are  yellow  or 
gray,  often  changing  later  to  a  dirty-olive  tint.  (Plate  XVIII,  o.)  The 
membrane  seems  loosely  attached  and  can  frequently  be  wiped  off  with  a 
Bwab.  It  is  soft  and  friable,  very  rarely  thick,  firm,  or  tenacious.  It  is 
often  irregular  in  its  outline,  which  is  not  sharply  defined.  The  mem- 
brane usually  remains  but  three  or  four  days  and  disappears  rapidly. 
As  a  rule,  it  is  limited  to  the  tonsils,  and  does  not  spread  after  it  firet 
forms.  Occasionally,  however,  small  patches  are  also  seen  U[)on  the 
fauces  or  the  pharynx.  The  oedema  and  other  evidences  of  inHanuna- 
tion  in  the  throat  are  usually  more  marked  than  in  true  diphtheria,  and 
the  swelling  of  the  lymph  nodes  behind  the  jaw  is  slight.  The  constitu- 
tional symptoms  are  generally  more  severe  during  the  first  two  days,  and 
the  temperature  may  be  103°  or  104®  F.,  but  by  the  third  day  it  falK 
and  most  of  the  sjrmptoms  subside.  It  is  rare  for  the  disease  to  extend 
either  to  the  nose  or  the  larynx.  Generally  there  are  no  complicatioai 
and  no  sequela*. 

%,  The  secondary  cases. — Some  of  these  are  mild,  and  do  not  differ 
from  those  just  described,  but  most  of  the  severe  cases  are  included  in 
this  group.    The  clinical  picture  of  the  latter  is  that  of  scarlatina  angi' 
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nosa^  afi  given  by  the  older  writers,  and  it  docs  not  difiFcr  in  any  essential 
particiUars  from  the  septic  form  of  true  diphtheria  (page  1035),  The 
local  symptoms  are  those  of  severe  pharyngeal  diphtheria,  and  the  con- 
stitutional symptoms  those  of  septicsemia. 

When  the  disease  complicates  scarlet  fever,  the  symptoms  may  pre- 
cede the  eruption,  but  they  usually  begin  at  the  height  of  the  primary 
fever — L  e.,  from  the  second  to  the  fourth  day — and  gradually  increase 
in  severity,  reaching  their  maximum  from  the  fifth  to  the  eighth  day  of 
the  disease.  In  measles  the  throat  symptoms  are  somewhat  later;  they 
begin  at  the  height  of  the  primary  fever,  and  often  increase  while  the 
eruption  fades.  In  most  of  the  severe  scarlatinal  cases  the  disease  in- 
volves the  nose  and  the  middle  ear.  In  measles  both  these  complications 
are  less  frequent,  but  Uiere  is  a  much  greater  tendency  to  involve  the 
larynx,  and  if  the  larynx  in  a  young  child,  the  process  is  almost  invariably 
complicated  by  broncho-pneumonia.  In  some  cases  the  larynx  is  invaded 
when  there  is  no  membrane  in  the  pharynx;  but  this  is  very  infrequent 
unless  the  disease  is  true  diphtheria.  Catarrhal  laryngitis  in  a  young 
child  may  produce  symptoms  which  arc  practically  identical  with  those 
of  the  membranous  form,  and  there  is  little  doubt  that  many  cases  com- 
plicating measles  in  which  the  latter  diagnosis  is  made  are  really  exam- 
ples of  catarrhal  laryngitis,  particularly  if  no  membrane  is  visible  in 
the  throat. 
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f  la.  soa.— raeudcMUphtherift  following  roeulea.  Tb»  ohtft  begiiu  «t  ths  tiine  of  the  full  ftnip- 
tion  in  ft  Bevvn  c«M  <^  oieulM.  On  Ihird  Hat  temperatura  fell,  with  fiuJing  emj^ition,  uid 
child  ftoemod  ooovaltMMUit  With  acooodarj  riM  in  temprrBturu,  the  tou<>iU,  which  befgre 
had  beon  onlj  nd,  showed  membnmouB  patches,  the  exudation  rapidly  iprcwlLO^  until  iho 
entire  pharynx  waa  covcrvd ;  tliroal  HjmptotnA  very  aevero,  with  ttreat  swelling  of  cervical 
glknda,  hui  the  membrane  did  not  cxti'na  bevood  Uie  phanrnz.  Prom  aixih  to  twolfUi  dar 
a  moat  profound  aepticamiaf  ao  that  lifu  waa  derpiured  of.  The  patient  waa  a  vi^prouai  child, 
■nd,  eaoaptng  both  napbritia  and  poeumonijL,  nim\e  a  f[ood  fMnvery.  (.'onvaleao«oc«  quite 
rapid;  do  noquela.  Kepeated  culturea  were  made  from  the  throat,  but  all  ahowcd  only 
•troptoooccL    Patient  a  girl  fbar  yearn  old.    Caae  obaervad  in  private  prmotiee. 


Secondary  cases  as  a  class  are  characterized  by  high  temperature 
(Fig.  203),  rapid,  feeble  pulse,  great  prostration,  and  delirium,  apathy 
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or  stupor,  and  often  albuminuria.  In  fatal  cases  death  usually  occurs 
at  the  height  of  the  disease,  from  asthenia^  broncbo-pneumoxiiay  or 
nephritis,  sometimes  from  laryngitis.  If  none  of  these  complicationa 
develop,  patients  may  withstand  the  toxic  symptoms  even  when  they  are 
very  severe.  If  the  attack  terminates  in  recovery,  the  local  disease  fol- 
lows very  much  the  same  course  as  in  diphtheria.  The  subsequent  ani&- 
mia  is,  however,  less  severe,  and  none  of  the  dangers  of  convalescence 
connected  with  cardiac  or  respiratory  paralysis  are  present. 

There  may  be  in  connection  with  the  local  process  in  the  throat,  deep 
sloughing  of  the  tonRJls  or  adjacent  structures,  suppuration  of  the  lym- 
phatic glands  or  in  the  cellular  tissue  of  the  neck,  occasionally  followed 
by  serious  hemorrhage.  However,  these  complications  are  rare,  and  if 
the  patient  survives  the  danger  of  the  acute  stage  of  the  disease,  he 
usually  recovers. 

Diagnosis. — The  clinical  features  which  distinguish  pseudo-diph- 
theria from  true  diphtheria  have  already  been  considered  (page  1040). 
It  is  iraposaible  in  any  case  to  be  certain  of  the  diagnosis  except  by  cul- 
tures; for,  although  by  clinical  symptoms  alone  one  may  in  the  great 
majority  of  cases  be  certain  that  a  given  case  is  one  of  true  diphtheria, 
to  say  that  any  membranous  inflammation  of  the  throat  is  not  diph- 
theria is  impossible.  The  bacteriologists  have  taught  us  to  be  cautious 
in  pronouncing  too  positively  upon  even  mitd  cases,  as  it  has  been  shown 
that  some  of  them  may  be  caused  by  most  virulent  diphtheria  bacilli 
(page  1031). 

In  the  secondary  cases  the  diagnosis  by  clinical  symptoms  is  more  ac- 
curate. A  membrane  which  appears  in  the  throat  e^rly  in  the  course  of 
measles  or  scarlet  fever,  or  at  the  height  of  the  primary  disease,  is  usually 
due  to  the  streptococcus;  while  one  which  develops  late  or  after  the  pri- 
mary fever  has  subsided,  is  frequently  due  to  the  diphtheria  bacilloa. 

Prognosis. — There  is  no  more  striking  contrast  between  true  and 
pseudo-diphtheria  than  in  their  mortality  when  they  are  seen  side  by 
side.  Of  117  primary  caKes  of  pseudo-diphtheria  observed  by  Park  in 
the  Willard  Parker  Hospital,  New  York,  the  mortality  was  3*5  per  cent; 
of  127  cases  of  true  diphtheria  seen  in  the  same  institution  at  the  same 
time,  the  mortality  was  34 '5  per  cent.  In  a  group  of  154  hospital  cases 
reported  by  Baginsky,  there  were  118  of  true  diphtheria,  with  a  mor- 
tality of  38*2  per  cent,  and  34  cases  of  primary  pseudo-diphtheria,  vrith 
a  mortality  of  5-5  per  cent.  From  the  same  hospital,  Philip  has  pub- 
lished a  report  upon  376  cases:  332  of  these  were  true  diphtheria,  with 
a  mortality  of  37  per  cent;  31  were  cases  of  primary  pseudo-diphtheria, 
with  no  mortality.  The  Bulletin  of  the  New  York  Health  Department 
contains  a  report  upon  324  cases  of  pseudo-diphtheria  in  children,  with 
a  mortality  of  9,  or  2-8  per  cent;  4  of  the  fatal  cases  complicated  scarlet 
fever;  of  the  primary  cases,  the  mortality  was  but  1'5  per  cent.    Theee 
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were  not  hospital  cases.  From  the  above  data  the  deduction  seems  war- 
ranted that  in  a  child  previously  healthy,  primary  pseudo-diphtheria  ia 
not  a  serious  disease. 

Turning  now  to  the  secondary  cases,  we  find  very  different  condi- 
tions. From  the  best  available  statistics  it  would  appear  that  the  usual 
mortality  of  pseudo-diphtheria,  when  it  is  secondary  to  scarlet  fever  and 
measles,  is  from  15  to  20  per  cent.  However,  when  these  diseases  prevail 
epidemically  in  institutions,  the  mortality  is  often  higher  than  this. 

Prophylaxif. — In  primary  cases  strict  quarantine  is  unnecessary  after 
the  question  of  diagnosis  has  been  settled.  Cases  of  pseudo-diphtheria 
occurring  in  measles  or  scarlet  fever  should  certainly  be  separated  from 
uncomplicated  cases.  By  way  of  prevention,  something  can  be  done  in 
these  diseases  by  keeping  both  nose  and  throat  as  clean  as  possible  during 
severe  attacks  by  the  use  of  an  antiseptic  mouth-wash  or  gargle,  and  a 
nasal  spray.  For  young  children  only  weak  soluiionH  should  be  em- 
ployed, such  as  a  diluted  Dobeirs  or  Seiler's  solution,  1: 10,000  bichloride, 
or  a  one-per-cent  solution  of  boric  acid. 

Treatment. — Every  child  with  a  membranous  patch  on  its  throat  re- 
quires close  watching;  if  under  three  years  old  diphtheria  antitoxin 
should  be  administered,  pending  the  result  of  a  bacteriological  examina- 
tion. In  al!  cases  with  doubtful  diagnosis  this  should  invariably  be 
done.  The  primary  cases  ri^uire  only  the  treatment  of  nn  attack  of 
toasillitis. 

In  the  secondary  cases  local  treatment  should  be  begun  with  the 
appearance  of  the  first  patch  upon  the  tonsils.  In  mild  cases  the  use  of 
gargles  and  antiseptic  throat  sprays  is  sufificient.  In  the  severe  casea 
local  treatment  should  be  thorough  and  energetic,  but  not  repeated  too 
frequently.  It  is  seldom  necessary  to  disturb  a  very  sick  child  for  local 
treatment  oftener  than  every  two  hours  by  day  and  every  four  hours  by 
night.  The  nose  should  be  syringed  with  warm,  bland  solutions  but  not 
too  forcibly.  For  the  pharynx  stronger  solutions  may  be  employed  as 
hot  as  can  be  borne.  In  order  to  clear  the  secretions  from  behind 
the  swollen  tonsils  a  short  piece  of  a  soft  catheter  may  be  attached  to 
the  tip  of  the  syringe,  which  should  be  inserted  well  back  behind  the 
molar  teeth.  Where  the  swelling  and  oedema  are  great,  benefit  may 
result  from  frequent  spraying  with  solutions  containing  supra-renal  ex- 
tract, also  from  inhaling  hot  vapour  impregnated  with  eucalyptol,  ben- 
zoin, etc.  FoT  a  local  germicidal  effect  swabbing  is  most  reliable;  strong 
solutions  should  be  used  but  not  frequently  repeated— e.  g.,  1:  500  bichlo- 
ride of  mercury  or  a  10-per-cent  solution  of  nitrate  of  silver,  from  one  to 
three  times  a  day.  As  an  external  application  nothing  is  so  beneficial  as 
the  ice-bag,  which,  whenever  there  is  great  adenitis  and  cellulitis,  should 
be  constantly  used  covered  with  thin  flannel,  and  kept  well  up  against 
the  throat  by  a  four-tailed  bandage. 
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The  general  management  of  these  cases  as  to  feeding,  stimulants, 
etc.*  is  the  same  as  in  diphtheria.  Aside  from  stimulants  no  internal 
medication  should  be  Httcmplcd  with  young  children.  Those  who  are 
older  may  take  with  advantage  tr.  forri  chlor.,  gtt.  v  to  x,  with  glycerin, 
every  three  or  four  hours.  The  use  of  streptococcus  antitoxin  in  these 
cases  has  thns  tar  been  attended  with  very  little  success,  and  can  not  yet 
be  recommended. 


CHAPTER   IX. 


TYPHOID  FEVER, 


Typhoid  feveh  is  an  acute  infectious  disease  due  to  a  specific  germ 
— ^Eberth's  hacilUis.  It  may  affect  the  foetus  in  utero,  or  the  newly  bom 
child,  and  it  is  seen  in  infancy  and  throughout  childhood. 

Fa'tal  typhoid, — Morse  *  (Boston)  lias  collected  the  evidence  bear- 
ing upon  fcntal  infection,  from  which  the  following  conclusiona  seem 
warranted:  Infection  of  the  child  from  the  mother  is  a  frequent  but  not 
an  invariable  occurrence.  The  Kacilli  may  pass  directly  from  the  ma- 
ternal into  the  fcetal  circulation.  The  f(Etal  form  of  the  disease  is  a 
general  hlood-infection,  since  the  intestineB  are  not  functionally  actire. 
The  most  common  result  is  death  of  the  ftutus  and  consequent  abor- 
tion; but  the  child  may  be  born  alive  still  suffering  from  infection, 
and  die  in  a  short  time  because  of  its  feeble  resistance.  Whether  a 
fat  us  may  recover  completely  and  be  born  alive  and  well,  is  not  yet 
esiablitihed. 

Infanixle  typhoid. — Much  difference  of  opinion  exists  regarding  the 
frequency  with  which  typhoid  fever  occurs  in  infancy.  Some  clini- 
cians hold  the  opinion  that  the  disease  is  of  very  common  occurrence, 
but  is  often  unrpco«^ised  because  of  the  absence  of  many  of  the  symp- 
toms which  are  characteristic  at  a  later  age.  They  regard  every  pro- 
tracted fever  not  malarial  and  not  dependent  upon  a  b>cal  inflamnmtion 
as  prcHumably  typhoid.  The  symptoms  from  which  wo  may  regard  the 
question  of  typhoid  as  established  will  be  considered  under  Diagnosis. 
1  have  seen  but  two  undoubted  cases  of  typhoid  under  two  years  of  age, 
and  I  believe  it  to  be  rare,  at  lea^t  in  New  York.  No  ctuse  recognised  as 
tj'phoid  occurred  in  a  child  under  two  years  of  age  during  my  eight  years' 
service  in  the  New  York  Infant  Asylum,  where  about  ten  thousand  ca^^ 
of  acute  illness  were  treated  and  over  seven  linndn*d  autopsies  made;  find 
but  two  in  my  sixtt'cn  years'  service  at  the  Babies*  Hospital  where  about 
the  same  number  of  autopsies  have  l)een  made.  No  case  has  been  rw- 
ognised  as  typhoid,  either  in  the  wards  or  thi;  post-mortem  room  of  the 
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New  York  Foundling  Hospital  during  the  past  twenty-five  years.  Ty- 
phoid ban  becu  seen  by  Murchison  at  six  months  and  by  Ogle  at  four 
and  a  half  months,  tht  diagnoBis  being  in  both  instances  confirmed  by 
autopsy;  also  by  Grifiith  at  seven  months  and  by  Taylor  at  eight 
monlbsj  with  fairly  typical  s^mptams.  It  is  during  epidemics  that  most 
of  the  infantile  caneri  are  seen;  sporadic  in^tancuB  of  infantile  typhoid 
should  always  be  rtgarded  with  suspicion,  and  J  believe  that  most  caaea 
so  diagnosticated  are  questionable.  Even  in  epidemics  it  is  surprising 
that  so  Anv  infants  arc  nttiu-kt'd.  In  that  of  llontclair,  N.  J.,  in  1894, 
of  115  cases,  only  3  were  under  two  years;  in  that  of  Stamford,  Conn., 
in  1895,  of  4UG  cases  only  4  were  under  two  years. 

Typhuiii  m  vhildhood  is  by  no  miuius  rare,  but  it  is  not  until  after  the 
fifth  year  that  it  can  be  said  to  occur  frequently.  The  following  figures, 
embracing  groups  of  cases  reported  by  eight  writers,  represent  the  rela- 
tive frequency  with  which  the  disease  is  seen  at  the  different  ages:  Of 
970  cases,  8  per  cent  occurred  under  five  years,  42  per  cent  between  five 
and  ten  years,  and  50  per  cent  between  ten  and  fifteen  years. 

Typhoid  fever  is  akuost  invariably  contracted  by  drinking  water  or 
milk  (see  page  1^9)  which  contnirss  the  germs  of  the  disease.  The  in- 
frequency  of  typhoid  in  infants  is  explained,  in  part  at  least,  by  the  fact 
that  most  of  the  water  and  a  large  part  of  the  milk  taken  is  previously 
boiled,  or  hoatod  in  some  manner. 

Lesions. — 'J\yphoid  in  young  children  is  eo  seldom  fatal  that  oppor- 
tunities for  a  study  of  the  lesions  have  been  limited.  In  a  general  way 
they  resemble  those  of  adults  except  in  severity.  In  a  considerable 
number  of  the  eases  the  pathological  process  in  the  intestines  does  not 
go  on  to  ulceration;  aud  when  ulcers  form  they  are  seldom  large  or 
deep,  and  perforation  is  very  rare.  MontmoUin  gives  the  following 
facta  concerning  33  autopsies,  most  of  them,  however,  being  in  children 
over  eight  years  old:  ulcers  were  present  in  17  eases;  they  were  situ- 
ated in  the  lower  ileum  in  36,  and  in  10  they  were  only  there;  in  the 
ascending  colon  in  9,  and  only  there  in  one  case;  perforation  occurred  in 
3  cases,  in  every  instance  in  the  lower  ileum.  Autopsies  made  upon 
infants  may  show  even  less  severe  intestinal  lesions  than  those  men- 
tioned. In  fact,  some  cases  in  which  the  clinical  diagnosis  was  beyond 
question,  have  shown  only  moderate  redness  and  swelling  of  Peyer's 
patches,  the  solitary  follicles  and  the  mesenteric  lymph  nodes — lesions 
which  are  exceedingly  frequent  in  cases  of  simple  diarrhoea.  In  a 
doubtful  case  snch  post-mortem  findings  do  not  establish  the  diagnosis 
of  typhoid.  Indeed,  they  prove  nothing  unless  cultures  from  the  intes- 
tinal contents,  the  mesenteric  ghinds,  or  other  organs,  show  the  typhoid 
bacillus.  Enlargement  of  the  spleen  is  practically  constant.  The  de- 
generative changes  in  the  heart,  the  kidneys,  and  the  liver  are  much 
lees  frequent  aud  generally  less  severe  than  in  adults. 
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Symptoms. — The  peculiar  features  of  typhoid  in  early  life  arc  seen 
only  in  children  under  ten  years  old;  for  after  this  time  the  disease  does 
not  differ  essentially  from  the  adult  type.  In  brief,  the  typhoid  of  early 
childhood  may  be  described  as  a  fever  characterized  more  often  by  nerr- 
0U8  symptoms  than  by  intestinal  symptoms. 

Onset. — A  sudden  onset  with  well-marked  symptoms — fever,  pros- 
trationj  vomiting,  etc. — is  not  uncoiuniuu;  in  fact,  it  is  quite  as  fre- 
quently seen  as  the  insidious  beginning  with  lassitude,  headache,  coated 
tongue,  anorexia,  and  gradual  rise  in  temperature.  In  cases  developing 
abruptly  it  often  appears  as  if  an  acute  indigestion  had  been  the  means 
of  precipitating  the  attack.  The  most  frequent  initial  symptom  is  vomit- 
ing; a  chill  is  rare.  Epista^cis  occurs  as  an  early  symptom  rather  lees 
frequently  than  in  adults. 

Condition  of  the  bowels. — There  is  no  constant  relation  between  the 
severity  of  the  intestinal  lesions  and  the  condition  of  the  bowels.  Tak- 
ing large  groups  of  cases  together,  diarrhijpa  is  present  in  about  half  the 
total  number.  It  is  rarely  profuse,  from  two  to  four  discharges  a  day 
being  the  average.  The  appearance  of  the  stools  is  seldom  character- 
istic; they  are  usually  thin  and  fluid,  ofteu  containing  mucus.  Consti- 
pation may  bo  present  at  the  beginning  only,  or  throughout  the  attack. 
Tympanites  is  generally  moderate,  and  is  often  entirely  absent;  it  usu- 
ally accompanies  constipation.  Marked  iliac  tenderness  and  gurgling 
are  infrequent 

Spleen, — By  the  end  of  the  first  week  this  is  almost  invariably  found 
to  be  enlarged  to  a  suiTicirut  degree  to  be  recognised  by  palpation. 
ITsually  the  spleen  extends  but  an  inch  or  an  inch  and  ft  half  below  the 
ribs,  but  at  times  it  may  be  three  inches  or  more;  persistent  enlarge- 
ment  always  indicates  that  the  disease  is  not  at  an  end  even  though  the 
temperature  has  reached  the  normal,  and  a  relapse  should  be  expected. 

Erttpiifm. — It  is  the  experience  of  nearly  all  who  have  seen  much  of 
typhoid  in  children  that  the  eruption  is  less  constant,  less  abundant, 
and  less  characteristic  than  in  adults.  Of  670  cases  in  Morse's  *  collec- 
tion, it  was  noted  in  but  60  per  cent.  The  typical  eruption  consists  of 
small,  scattered,  rose-coloured  spots,  which  appear  chiefly  or  solely 
upon  the  abdomen  at  the  beginning  of  the  second  week.  They  come  in 
successive  crops,  each  one  of  which  generally  lasts  three  daya,  the  whole 
duration  of  the  eruption  being  about  ten  days. 

PraMraiion,  emaciation,  etc. — As  a  rule  the  prostration  is  quite  suffi- 
cient to  keep  a  child  in  bed  after  the  first  few  days.  The  general  weak- 
ness after  this  time  is  in  direct  proportion  to  the  height  of  the  tempera- 
ture. Loss  of  flesh  is  steady  and  usually  marked;  and  in  a  prolonged 
attack  there  may  be  extreme  emaciation. 

*  Typhoid  Ferer  id  Childhood,  with  an  AnalysiB  of  384  Caaes;  Booton  Medical  sad 
Sorgic&l  Joum&l,  Febmarj  27,  1896. 
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Temperature. — In  the  cases  with  a  gradual  onset,  the  typical  tem-             ^^M 
perature  curve  is  one  which  rises  steadily  for  from  two  to  seven  days,            ^^M 
fluctuatea  within  the  limits  of  one  to  three  degrees  during  the  second            ^^M 
week,  and  steadily  declines  during  the  third  week,  reaching  the  normal             ^^M 
on  the  average  at  the  end  of  the  third  week.    In  cases  with  an  abrupt            ^^M 
onset,  the  temperature  riees  at  once  to  from  102.5°  to  105°  F.,  but  sub-            ^^M 
sequently  may  run  the  same  course  as  in  the  first  group.                                        ^^M 

The  following  are  the  most  important  variations  from  the  tempera-            ^^| 
ture  curve  of  adults:  The  initial  rise  is  much  more  frequently  rapid;            ^^M 
during    the    second    week                                                                                           ^^m 

the  remittent  character  is 
less  marked,  this  probably 
depending    upon    the    fact 
that  ulceration  is  less  fre- 
quent  and   leas  extensive; 
the    average     duration     is 
shorter.      In    young    chil- 
dren   the     proportion     of 
cases   in    which    the    fever 
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lasts   only   from   eight    to    k,^,  204.-T.vphoKi  fever  of  Bhort  duration  in  I  child            ^m 

fourteen      days      is      ouite           thirteen  months  old.    Bploonenlariged;  eruption  typi-                ^^^| 
1             ,  T^-       r.,/.  »       *  •.         ,1                Cfll ;  uo  diarrhtBa  and  only  modorita  abdominal  Oia-                 ^^H 
large  (Fig.  204).  After  the           t«nUon.    There  were  two  other  caaea  in  th«  familv,               ^^H 

age  of  ten  years  the  type        fJi^'Sf^^'hl^po   *'  """  ""~-'"f™'«^  '^'-            ■ 
of  the  fever  is  much  like                                                                                      ^^1 
that  seen  in  adults.     The  maximum  temperat-ure  in  the  mild  cases  is            ^^| 
103°  or  104**  F.;  in  the  severe  ones  it  often  reaches  106°  or  106*  F.,  but            ^H 
rarely  goes  above  this  point.    The  range  is  usually  higher  than  in  adult            ^^m 
cases  of  the  same  severity.     At  the  beginning  of  convalescence  a  sub-             ^^^ 
normal  temperature  is  very  frequent,  and  by  many  writers  is  considered             ^H 
to  be  the  rule.    A  secondary  rise  ts  most  frequently  due  to  errors  in            '^^M 
diet,  but  may  occur  from  the  development  of  complications.    A  sudden            ^^H 
fall  indicates  either  perforation  or  intestinal  hapmorrhage.                                ^^M 

Relapses  were  present  in  8'4  per  cent  of  533  cases  collected  by            ^^M 
Morse.    They  follow  about  the  same  course  as  in  adults  (Fig.  205).                   ^^M 

Nervous  symptoms. — As  a  rule,  these  are  more  prominent  in  severe            ^^1 
cases  than  the  intestinal  symptoms,  and  are  directly  proportionate  to             ^^ 
the  height  of  the  tem[)erature.     The  extreme  nervous  symptoms  be-                  J 
longing  to  the  typhoid  state  in  adults  are  rare  in  childhood,  except  in             ^^^ 
patients  over  ten  years  old.    Headache  and  mild  delirium  at  night  are            ^^M 
very  frequent,  the  former  being  seen  in  the  majority  of  cases.    Young            ^^M 
children  are  usually  dull,  apathetic,  and  often  in  a  state  of  semi-stupor.             ^^M 
Occasionally  the  disease  may  closely  simulate  meningitis.    The  nervous            ^^U 
symptoms  are  usually  most  severe  in  the  second,  or  early  in  the  third            ^^M 
week,  and  subside  as  the  temperature  declines.                                                     ^^M 
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Symptoms.— The  peculiar  features  of  typhoid  in  early  life  are  seen 
only  in  children  under  ten  years  old;  for  after  this  time  the  disease  does 
not  differ  essentially  from  the  adult  type.  In  brief,  the  typhoid  of  early 
childhood  may  be  described  as  a  fever  characterized  more  often  by  nerF- 
OU8  symptoms  than  by  intestinal  symptoms. 

Otiset. — A  sudden  onset  with  well-marked  symptoms — fever,  pros- 
tration, vomiting,  etc. — is  not  uncommon;  in  fact,  it  is  quite  as  fre- 
quently seen  as  the  insidious  beginning  with  lassitude,  headache,  coated 
tongue,  anorexia,  and  gradual  rise  in  temperature.  In  cases  developing 
abruptly  it  often  appears  as  if  an  acute  indigestion  had  been  the  means 
of  precipitating  the  attack.  The  most  frequent  initial  symptom  is  vomit- 
ing; a  chill  is  rare.  Epistaxis  occurs  as  an  early  symptom  rather  lew 
frequently  than  in  adults. 

Condition  of  the  hoiveh.- — There  is  no  ccmstant  relation  between  the 
severity  of  the  intestinal  lesions  and  the  condition  of  the  bowels.  Tak- 
ing large  groups  of  cases  together,  diarrhoea  is  present  in  about  half  the 
tolal  number.  It  is  rarely  profuse,  from  two  to  four  discharges  a  day 
being  the  average.  The  appearance  of  the  stools  is  seldom  character- 
istic; they  are  usually  thin  and  fluid,  often  containing  mucus.  Consti- 
pation may  he  present  at  the  beginning  only,  or  throughout  the  attack. 
Tympanites  is  generally  moderate,  and  is  often  entirely  absent;  it  usu- 
ally accompanies  constipation.  Marked  iliac  tendemesa  and  gurgling 
are  infrequent. 

Spleen. — By  the  end  of  the  first  week  this  is  almost  invariably  found 
to  be  enlarged  to^  a  sufficient  degree  to  be  recognised  by  palpation. 
Ufiually  the  spleen  extends  but  an  inch  or  an  inch  and  a  half  below  the 
ribs,  but  at  times  it  may  be  tliree  inches  or  more;  persistent  enlarge- 
ment always  indicates  that  the  disease  is  not  at  an  end  even  though  the 
temperature  has  reached  the  normal,  and  a  relapse  should  be  expected. 

Eruption. — It  is  the  experience  of  nearly  all  who  have  seen  much  of 
typhoid  in  children  that  the  eruption  is  less  constant,  less  abundant, 
and  less  characteristic  than  in  adults.  Of  670  cases  in  Morse's  •  collec- 
tion, it  was  noted  in  but  60  per  cent.  The  typical  eruption  consist*  of 
small,  scattered,  rose-coloured  spots,  which  appear  chiefly  or  solely 
upon  the  abdomen  at  the  beginning  of  the  second  week.  They  come  in 
successive  crops,  each  one  of  which  generally  lasts  three  days,  the  whole 
duration  of  the  eruption  being  about  ten  days. 

Prostration^  emaciatitm,  etc, — As  a  rule  the  prostration  is  quite  suffi- 
cient to  keep  a  child  in  bed  after  the  first  few  days.  The  general  weaJc- 
noss  after  this  time  is  in  direct  proportion  to  the  height  of  the  tempera- 
ture. Loss  of  flesh  is  steady  and  unually  marked;  and  in  a  prolonged 
attack  there  may  be  extreme  emaciation. 

*  Typhoid  Fever  id  Childhood,  with  aa  Anaiysii  of  284  Caws ;  Boeton  Medical  izkd 
Sargic&l  Joum&l,  February  27,  1896. 
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Temperature. — In  the  caaen  with  a  gradual  onset,  the  typical  tem-            ^^M 
perature  curve  ia  one  which  rises  steadily  for  fram  two  to  seven  days,           ^^M 
fluctuates  within  the  limits  of  one  to  three  degrees  during  the  second           ^H 
week,  and  steadily  deelines  during  the  third  week,  reaehing  the  normal            ^^M 
on  the  average  at  the  end  of  the  third  week.    In  cases  with  an  abrupt           ^^M 
onset,  the  temperature  rises  at  once  to  from  103.5°  to  105**  F.,  but  sub-           ^H 
sequently  may  run  the  same  course  as  in  the  first  group.                                      ^^M 

The  following  are  ilie  iriost  important  variations  from  the  tempera-           ^^M 
ture  curve  of  adults:  The  initial  rise  is  much  more  frequently  rapid;           ^^M 
during    the    second    week                                                                                          ^^M 

the  remittent  character  is 
less  marked,  this  probably 
depending    upon    the    fact 
that  ulceration  is  less  fre- 
quent  and   less   extensive; 
the    average    duration     is 
shorter.      In    young    chil- 
dren    the     proportion     of 
eases   in    which    the    fever 
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lasts    only    from    eight    to     p.^,  l!04-TyphoUl  fever  of  short  duration  in  a  child              ^M 
fourteen       days       is       quite            tliinocDtnoulhaold.    Bptccncntargtil;  LTuptioDtypi-               ^^^1 
1             /  T-u       nm  \      »  ^ji        jLi                cal ;  no  diarrhtEa  and  onlj  mcKlonito  abiJominal  die-               ^^^| 
large  (big.  204).  After  the           t«nlion.    There  «««  two  other  oa*«i  in  the  faauly,              ^^1 

age  of  ten  years  the  type        (•!inS'^Jh''™p!)   '^'  "^  »•»- "'f<«'««i  "^          H 
of  the  fever  is  much  like                                                                                     ^^M 
thttt  seen  in  adults.     The  maximum  temperature  in  the  mild  cases  is           ^^M 
103"  or  104*"  P.;  in  the  severe  ones  it  often  reaches  105"  or  106*  F.,  but           ^| 
rarely  goes  above  this  point.    The  range  is  ueimlly  higher  than  in  adult           ^^| 
cases  of  the  same  severity.     At  the  beginning  of  convalescence  a  sub-            ^^M 
normal  temperature  is  verj-  frequent,  and  by  many  ^Titers  is  considered           ^^M 
to  be  the  rule.    A  secondary  rise  is  most  frequently  due  to  errors  in           ^^M 
diet,  but  may  occur  from  the  development  of  complications.    A  sudden           ^^M 
fall  indicates  either  perforation  or  intestinal  hemorrhage.                               ^^M 

Relapses  were  present  in  8*4  i)er  cent  of  533  cases  collected  by           ^^M 
Morse.    They  follow  about  the  same  course  as  in  adults  (Fig.  205).                  ^^M 

Nervons  symptoms. — As  a  rule,  these  are  more  prominent  in  severe            ^H 
cases  than  the  intestinal  symptoms,  and  are  directly  proportionate  to           ^H 
the  height  of  the  tem[iurature.     The  extreme  nervous  symptoms  be-            ^^M 
longing  to  the  typhoid  state  in  adults  are  rare  in  childhood,  except  in           ^H 
patients  over  ten  years  old.    Headache  and  mild  delirium  at  night  are           ^^M 
very  frequent,  the  former  being  seen  in  the  majority  of  cases.    Young           ^^M 
children  are  usually  dull,  apathetic,  and  often  in  a  state  of  serai-stupor.           ^^M 
Occasionally  the  disease  may  closely  simulate  meningitis.    The  nervous           ^^M 
symptoms  are  usually  most  severe  in  the  second,  or  early  in  the  third           ^^M 
week,  and  subside  as  the  temperature  declines.                                                    ^H 
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FuUe. — This  is  increased  in  frequency,  but  not  to  the  degree  that    ■ 
is  seen  in  most  diseases  of  childhood  with  a  similar  eleTation  of  temper* 
atnre.    The  foree  and  rhytlim  of  the  pulse  are  usually  good,  irregular- 
ity, very  low  tension,  and  dicrotism  being  rare  as  compared  with  adults.     _ 
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Fio.  1M>&.— Typhoid  fever  wiLh  n1ap««.    Child  two  and  «  hair  jean  oM ;  vmr\y  tempontim  hSfli     1 
uid  Aymptonu  tTpical ;  DMurnl  fall  on  fuiirUu'iith  dur  ;  tint'  uu  seventccoUi  dny  appttmUT     V 
doe  to  olttis ;  reUptie  on  twenty-fourth  dny,  with  freBli  eruption  nnd  roturu  of  vpleiuo  mwM~          i 
in^  which  had  dhwppttuvd.    Teniporature  wna  (nibnurmfti  at  the  end  botli  of  primary  BrMl 
secondary  fever. 

Urine, — A  small  amount  of  albumin  is  found  in  the  urine  of  most 
of  the  severe  cases  at  the  height  of  the  disease,  and  is  due  to  acute  renal 
degeneration;  but  a  marked  degree  of  nephritis  is  infrequent.     In  from 
one-fourth  to  one-third  of  the  cases  tj-phoid  bacilli  are  found  in  the 
urine,  generally  in  pure  culture.     They  usually  appear  in  the  latter 
part  of  the  disease,  the  second  or  third  week,  and  may  continue  for 
months  or  evt-n  years.    They  are  sometimes  accompanied  by  evidence 
of  cystitis  or  nephritis.    Their  number  is  in  some  cases  so  large  as  to 
render  the  urine  turbid;  in  otiicrs  they  give  no  indication  of  their  pres- 
ence.    Khrlieh's  diazo  reaction  is  usually  present  at  the  height  of  the 
fever. 

Iniesiinal  h(rmorrhatje. — Of  946  collected  cases,  mainly  from  ho«tpital 
reports,  intestinal  ha?morrhage  occurred  in  30,  or  about  three  per  cent; 
the  majority  of  these  were  in  children  over  ten  years  old.    Of  24  col- 
lected cases  of  haemorrhage  in  children,  10  terminated  fatally.     The 
youngest  case  of  this  nature  which  has  come  under  my  own  notice  wa» 
in  a  child  of  four  and  a  half  years.                                                             ^^H 

Intestinal  perforation. — This  is  even  more  rare  than  hffimorrhage.^' 
In  1,028  collected  eases,  this  accident  occurred  but  twelve  times,  or  in 
1*1  per  cent.    Eight  of  these  proved  fatal.    Perforation  is  indicated  by 
a  sudden  fall  in  the  temperature,  with  collapse;  usually  there  is  vomiting 
and  the  rapid  development  of  tympanites. 

Complications  and  Sequelae. — The  complications  of  typhoid  in  early 
life  are  infrequent  and  usually  mild.    Bronchitis  is  present  in  most  of  the 
severe  eases.     Pneumonia  has  been  noted  in  9  per  cent  of  the  cases 
reported  by  various  authors.     Both  serous  and  purulent  effusions  into 
the  chest  are  occasionally  seen,  and  sometimes  abscess  of  the  lung. 

TYPHOID  FEVKR. 
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Complications  referable  to  the  nervous  system  are  not  rery  frequent, 
but  are  of  much  interest.  Meningitis  is  extremely  rare.  Morse  has  col- 
lected twenty-one  cases  of  aphasia,  in  two  of  which  it  was  clearly  due  to 
embfjlism;  in  the  remainder,  however,  it  apparently  was  not  dependent 
upon  any  organic  lesion.  In  two  thirds  of  the  cases  it  came  on  during 
convalescence,  and  in  nearly  all  complete  recovery  occurred  after  an 
average  duration  of  three  weeks.  Aphasia  usually  followed  a  severe 
ty{>c  of  the  disease,  and  in  most  of  the  cases  was  not  accompanied  by  any 
other  paralysis  or  by  mental  disturbance.  Insanity  is  a  rare  sequel  of 
typhoid  in  children,  the  usual  type  being  acute  mania.  Adams  (Wash- 
ington) has  reported  two  examples  of  this,  both  terminating  in  recovery. 
Chorea  is  seen  rather  oftener  than  after  the  other  infectious  diseases. 

Otitis  is  not  an  infrequent  complication,  occurring  much  oftener  than 
in  adults.  It  is  principally  seen  in  young  children  and  during  the  cold 
season.  Among  the  less  frequent  complications  may  be  mentioned:  paro- 
titis, which  is  usually  suppurative  and  is  seen  in  septic  cases;  abscess  of 
the  liver,  examples  of  which  have  been  reported  by  Bokai,  Asch,  and 
others;  gangrenous  inflammation  of  the  mouth  or  genitals;  pericarditis, 
endocarditis,  and  peritonitis,  suppurative  inflammations  of  joints,  mul- 
tiple al)8cesses  and  furunculosis.  Tuberculosis  of  the  lungs  or  bonus  not 
infreqiK'ntly  follows  typhoid. 

Dia^osit. — The  diagnostic  symptoms  of  typhoid  are  the  Widal  blood 
reaction,  the  discovery  of  the  bacilli  in  the  urine  or  ffeces,  the  eruption, 
the  course  of  the  tem[>erature,  the  enlargement  of  the  spleen  and  the 
abdominal  symptoms — diarrhoea^  tympanites,  intestinal  hiemorrhage, 
and  perforation. 

The  Widal  reaction  is  present  at  some  period  in  from  95  to  98  per 
cent  of  the  cases,  and  thus  becomes  the  most  valuable  single  symptom 
for  dia^osis.  It  is  seldom  obtained  before  the  seventh  day  and  fre- 
quently not  until  the  tenth;  it  may  not  be  present  until  convalescence 
or  a  relapse.  Repeated  tests  should  always  be  made  if  the  first  reac- 
tion is  negative  or  doubtful;  and  the  tests  should  l)e  made  by  an  ex- 
perienced pathologist.  The  reaction  is  therefore  of  much  less  value  for 
an  early  than  for  an  exact  diagnosis.  A  positive  reaction  may  be  present 
if  the  patient  has  previously  had  typhoid,  something  much  loss  likely  to 
be  the  case  with  children  than  with  adults;  in  rare  instances  it  has  been 
obtained  in  other  diseases  or  in  health  where  no  history  of  previous 
typhoid  existeil.  Both  these  conditions,  however,  are  very  exceptional, 
and  a  positive  reaction  may  as  a  rule  be  taken  to  establish  the  diagnosis. 

Typhoid  bacilli,  according  to  the  observations  of  Park  (New  York), 
may  be  demonstrated  in  the  stools  by  culture  in  about  40  per  cent  of 
the  cases.  They  are  found  in  the  urine,  usually  in  the  latter  part  of 
the  disease,  in  about  one-third  the  cases.  Their  discovery  in  either  of 
these  discharges  is  conclusive  evidence  of  previous  or  existing  typhoid. 


1068  THK  SPECIFIC  tNFACTIOtTS  DISKASBSL 

An  examination  of  both  urine  and  feces  should,  if  poeeible,  be  made 
all  doubtful  cases. 

The  course  of  the  temperature  is  an  important  aid  to  diagnosis^  1 
alone  is  not  to  be  depended  upon.  He  characteristic  feature  is  a  fe 
which  continues  for  two,  three,  or  four  weeks,  and  subsides  spoi 
neously.  The  rariations  from  the  adult  type  have  already  been  m 
tioned,  also  the  frequency  of  the  eruption,  the  enlargement  of  the  sple 
and  the  abdominal  symptoms.  We  are  not  warranted,  I  tfiinV^^  in  mak 
the  diagnosis  of  ty^^oid,  if  repeated  tests  fafl  to  show  the  Widal  re 
tion  or  if  the  eruption  and  splenic  enlargement  are  absent,  and  no  bac 

1  can  be  demonstrated  in  the  discharges,  no  matter  what  the  course  of 
f  temperature  may  be. 

«  One  should  be  tctj  slow  to  make  the  diagnosis  of  tjj^oid  in  a  cl 

'■*  under  two  years  old,  unless  the  disease  is  epidemic    The  great  majoi 

i  of  sporadic  cases  reported  as  occurring  in  infancy  are  probably  i 

typhoid.     After  the  fifth  year  the  disease  is  more  frequent,  and 
*  symptoms  in  general  resemble  those  of  adults,  except  in  severity. 

2  A  differential  diagnosis  is  to  be  made  from  malarial  fever,  fleo-coli' 
meningitis,  tuberculosis,  and  from  other  ill-defined  continnons  fer 
of  unknown  origin.    From  malarial  fever  the  diagnosis  is  to  be  made 

-  the  temperature  curve,  the  organisms  in  the  blood,  and  the  effect 

«  quinine.    In  most  of  the  cases  of  malaria  the  temperature  will  be  f  ou 

to  touch  the  normal  at  some  time  in  the  twenty-four  hours.    The  adm 
istration  of  full  doses  of  quinine  is  a  diagnostic  test  of  much  practi< 
importance;  an  irregular  or  remittent  fever  which  yidds  promptly 
quinine  is  most  certainly  not  typhoid. 

Beo-colitis  and  typhoid  fever  are  not  often  confounded.  The  form 
is  chiefly  seen  in  the  first  three  years  of  life,  a  time  when  typhoid 
rare.  The  intestinal  symptoms  of  ileo-colitis  are  marked  even  thouj 
the  temperature  is  not  high,  and  they  are.  altogether  more  severe  thi 
is  usual  in  typhoid:  while  enlargement  of  the  spleen,  tympanites,  ai 
the  eruption  are  not  present. 

The  cerebral  symptoms  of  typhoid  may  be  difficult  to  distinguish  fro 
meningitis,  unless  one  has  watched  their  development.  Irregular  respir 
tion,  a  slow,  irregular  pulse,  localized  paral\?is  and  complete  coma  a 
seldom,  if  ever,  seen  in  typhoid,  and  a  retracted  abdomen  very  rarel 
while  the  enlarged  spleen  and  the  peculiar  eruption  are  not  seen  : 
meningitis.  In  typhoid  with  pronounced  nervous  symptoms  the  tez 
perature  is  usually  higher  than  in  meningitis. 

General  tuberculosis  very  often  resembles  typhoid  so  doeely  that 
differential  diagnosis  is  almost  imposfible  until  local  signs  of  tubercolos 
have  appeared,  usually  in  the  lungs.     (See  page  1090.) 

Prognotia. — Of  2,623  cases  collected  from  the  reports  of  twelve  diffe 
cnt  writers,  the  mortality  was  5-4  per  cent.    These  are,  however,  abno 
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all  taken  from  hospital  reports,  where  as  a  rule  the  mildest  cases  are  not 
brought  for  treatment.  The  mortality  of  the  disease  in  children  over 
three  years  old  probably  does  not  exceed  3  or  4  per  cent.  Death  seldom 
occurs  from  the  diwiase  itw?lf,  but  usually  from  some  accident  or  com- 
piicBtion,  the  mo&t  frecjuent  Iwing  pneumonia  and  intestinal  luumor- 
rhagc  or  perforation.  Griffith's  collection  of  cases  occurring  in  infancy 
indicates  a  much  higher  mortality  for  this  period.  The  death-rale  for 
the  first  year  readied  nearly  50  per  cent. 

Treatment. — The  usually  low  mortality  of  this  disease  8how«  how 
succe^tiful  all  methods  of  treatment  are  likely  to  l>e  considered.  Id  the 
great  majority  of  cases  very  litte  active  treatment  ia  recjuirtMi.  p>nry 
patient  with  typhoid  should  be  put  to  bed  and  kept  there  during  the 
febrile  period,  and  a  few  days  beyond  it,  no  matter  how  mild  the  attack 
may  be.  A  fluid  diet  shouhl  be  prescribed  in  every  ca>te,  sterilised  milk 
or  animal  broths,  which  should  he  given  regularly  every  three  hours,  but 
not  pushe<l  l)eyond  the  desire  of  the  patient.  Milk  may  be  dilute<l  or 
partially  peptonised,  and  kumyss  or  matzoon  may  be  substituted  for  it  if 
the  stomach  is  irritable.  Plenty  of  water  should  be  given.  Solid  food 
should  not  be  allowed  until  the  temperature  is  normal. 

Both  the  urine  and  fspces  should  be  immediately  and  thoroughly  dis- 
infected by  a  solution  of  carbolic  1 :  80.  If  the  movements  are  in  a  cham- 
ber or  a  bed-fmn  they  should  be  covered  with  this  solution  for  at  least 
six  hours  before  they  are  thrown  into  the  water-closet.  If  napkins  or 
diapers  are  used,  they  should  be  soaked  in  some  effective  antiseptic  so- 
lution for  twelve  hours  and  then  thoroughly  boiled.  Sheets  stained  by 
discharges  should  be  treated  in  the  same  way,  and  all  bed-linen  should 
be  boiled  for  two  hours  apart  from  the  washing  of  the  family.  The 
efficiency  of  urotropin  in  removing  typhoid  bacilli  from  the  urine  seems 
now  to  be  well  established.  It  should  be  given  at  the  close  of  the  attack 
in  doses  of  three  to  live  grains,  three  times  a  day,  and  continued  for  a 
week  or  ten  days. 

Diarrhoea  calls  for  treatment  only  when  the  movements  exceed  four 
or  five  in  twenty-four  hours.  If  no  more  than  this  number  arc  present, 
they  should  not  be  interfered  with.  Opium  and  bismuth  are  undoubt- 
edly the  best  means  for  controlling  excessive  diarrhoea,  but  care 
should  be  taken  that  they  are  not  pushed  to  the  degree  of  inducing 
constipation. 

Constipation  early  in  the  disease  may  be  relieved  by  calomel,  followed 
by  the  salines,  or  castor  oil,  but  all  active  purgation  should  be  avoided. 
Later  in  the  disease  daily  irrigation  of  the  colon  with  tepid  water  is 
better  than  anything  else.  On  the  whole,  constipation  ia  more  trouble- 
some to  overcome  than  diarrhcea. 

Tympanites  is  rarely  severe  enough  to  require  treatment;  it  may  be  re- 
lieved by  turpentine  stupes,  by  a  glycerin  suppository,  or  a  small  glycerin 
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icjection  (one  twi8j>oonIul  of  glycerin  to  two  ounces  of  water),  or,  better 
Btill,  by  the  use  of  the  rectal  tube. 

Whenever  the  temperature  remains  above  103°  F.,  antipyretic  meas- 
ures are  indicated.  In  mild  cases  cold  or  tepid  sponging  i&  generally 
sufficient.  In  those  which  do  not  yield  to  such  niea«ure»,  baths  may  be 
employe<l.  Not  all  children  boar  baths  well,  and  considerable  discretion 
ehould  be  used  in  eriifiloying  them.  One  should  l>e  guidcnl  quite  a&  much 
by  the  effect  upon  the  pul«e  and  the  nervous  system  as  by  the  tempera- 
ture. The  best  method  is  usually  the  graduated  bath ;  the  child  is  placed 
in  the  tub  with  the  water  at  a  temperature  of  95**  or  100*  F. ;  this  is 
gradually  lowered  to  95°,  90%  or  even  85*  P.,  but  seldom  lower.  The 
body  should  be  actively  rubbed  while  the  child  ia  in  the  bath,  to  prevent 
shock  and  cardiac  dcprci^sion.  The  cold  pack  (pages  49  and  60)  may  be 
substituted  for  the  bath  where  circumatance-s  make  the  latter  imprac- 
ticable. The  bath  or  pack  should  be  repeated  in  an  average  case  in 
from  three  to  si.x  hours.  The  method  of  applying  cold  which  causes 
the  least  disturbance  to  the  patient  is  the  one  which  should  always  be 
selected. 

The  milder  nervous  symptomB — headache,  restlessness,  sleeplessnesa, 
etc. — may  be  relieveii  by  an  occasional  dose  of  phenacetine,  either  alone 
or  in  combination  with  the  bromides,  or  by  cold  or  tepid  »potiging;  the 
more  severe  ones  usually  occur  with  high  temperature,  and  are  best  con- 
trolled by  the  cold  bath. 

Stimulants  in  most  of  the  cases  are  not  called  for.  They  are  to  be 
given  according  to  the  indications  afforded  by  the  pulse,  the  first  sound 
of  the  heart,  and  the  child's  general  condition.  They  are  seldom  needed 
earlier  than  the  middle  of  the  second  week;  they  should  be  well  diluted. 
Brandy  or  whisky  is  to  be  preferred  to  wines,  and,  unlike  the  milk,  ihtj 
may  be  given  at  frequent  intervals  whenever  the  patient  will  take  them 
best.  Intestinal  haemorrhage  calls  for  absolute  quiet,  morphine  hypoder- 
mically,  and  an  ice-coil  to  the  abdomen,  nothing  being  given  by  mouth 
except  stimulants,  turpentine,  and  possibly  opium.  Intestinal  perfora- 
tion is  successfully  treated  only  by  early  laparotomy. 


CHAPTER   X. 
TUBERCULOSIS. 


Tuberculosis  is  an  infectious  communicable  disease,  due  to  the 
bacillus  tuberculosis  of  Koch.  It  may  be  local  or  general,  and  may  in- 
volve any  organ  and  almost  any  structure  in  the  body. 

Etiology. — Frcquencij. — Miillcr,  in  500  autopsies  upon  children  in 
Munich,  found  tuberculosis  in  40  per  cent  of  the  cases;  in  30  per  ceot 


TUBERCUIiOSIS.  ^^^T  ^      1071 

death  was  due  to  tuberculosis,  and  in  the  remaining  10  per  cent  tubercu- 
losis was  found  at  autopsy  in  |mtients  dying  from  other  diseases.  1  do  not 
think  it  ia  so  frequent  in  this  country,  for,  of  726  consecutive  autopsies  in 
the  New  York  Infant  Asylum,  tuberculosis  was  found  in  only  58,  or  8  per 
cent  of  the  case^;  6  per  cent  of  the  deaths  were  duo  to  tuberculosis,  and  in 
3  percent  the  children  died  from  other  diseases.  Of  319  consecutive  autop- 
sies in  the  Babies*  Hospital,  tuberculosis  was  found  in  44,  or  14  per  cent 

Predisposing  causas. — The  predisposition  to  tuberculosis  is  general  or 
local.  Oenoral  predisposition  may  be  inherited  directly  from  parents  who 
have  themselves  sufifercd  from  tuberculosis,  or  from  those  who,  in  conse- 
quence of  syj>hilis,  alcoholism,  or  auy  other  constitutional  vice,  have  trans- 
mitted a  feeble  constitution  to  their  children.  Inherited  predisposition  ia 
exoeediugly  common,  and  really  signifies  a  diminished  resistance  of  the 
cells  of  the  body  to  tuberculous  infection.  It  should  be  distinguished 
from  the  very  exceptional  condition  of  congenital  tuberculosis,  where  in- 
fection takes  place  before  birth.  General  predisposition  includes  the 
child^s  surroundings,  in  so  far  as  they  affect  the  constitution  and  lower 
the  general  vitality.  Children  reared  in  the  city,  either  in  institutions 
or  in  crowded  tenements,  are  more  frequently  affected  than  those  who 
have  had  the  advantage  of  the  best  surroundings,  not  only  because  of  tlieir 
increased  chances  of  exposure,  but  also  from  their  feebler  resistance. 
Marasmus,  intestinal  diseases,  and,  in  fact,  any  debilitating  general  or 
local  disease,  may  predispose  to  tuberculosis, 

A  local  predisposition  is  created  by  any  pathological  condition  of  the 
mucous  membranes  or  organs  most  ex{)08ed  to  infection.  The  most  im- 
portant are  repeated  attacks  of  bronchitis,  broncho-pneumonia,  or  pleurisy, 
and  chronic  catarrhal  inflammation  of  the  mucous  membrane  of  the  nose  or 
pharynx,  so  frequently  associated  with  enlarged  tonsils  or  adenoid  growths 
of  the  pharynx.  Much  less  fre^jtiently  the  local  predisposition  is  the  result 
of  some  previous  disease  of  tlie  intestines. 

The  rdle  played  by  other  diseases  in  the  development  of  tuberculosis  is 
an  important  one,  and  until  recently  but  little  understood.  In  a  very 
large  number  of  cases  tuberculosis  develops  as  a  sequel  of  one  of  the 
acute  infectious  diseases,  particularly  measles,  pertussis,  or  epidemic  in- 
fluenza. In  such  cases  there  has  probably  existed  previously  a  latent  tuber- 
culosis, usually  in  the  bronchial  lymph  nodes.  This  process,  sometimefl 
long  quiescent,  under  the  stimulus  of  a  new  infection  may  be  awakened  to 
activity.  It  is  to  be  noted  that  it  is  the  infectious  diseases  that  are  in- 
timately associateil  with  pulmonary  complications,  which  are  liable  to  be 
followed  by  tuberculosis. 

Age. — No  age  is  exempt  from  tuberculosis.  It  was  formerly  believed 
that  the  disease  was  rare  in  infancy,  but  recent  observations  have  shown 
that,  although  it8  form  is  somewhat  different,  it  is  more  frequent  in  in- 
fancy than  at  any  period  of  lau^r  childhood.    Statistics,  taken  chiefly  from 


1072  THE  SPECIFIC  INFECTIOUS  DISEASES. 

two  institutions  where  children  up  to  four  years  of  age  are  received, 
the  following  rtwuHs,  tlio  diagnosis  being  confirmed  by  autopsy  in  nearly 
every  case  under  two  years  old : 

Under  three  months 6 

From  thivo  to  six  months 31 

**      six  to  twolve  months 81 

"      twolve  to  ei^Hleen  months 29 

^*      eighteen  to  twonty-four  months 10 

*'      two  years  to  five  years. 83 

Over  flvQ  years 15 

Total 15 

It  will  bo  8een  that  the  first  year  furnished  57  cases,  the  second  y 
39,  and  the  succeeding  three  years  but  32  caBCs. 

Intra-uterine  infection,  or  tlie  direct  transniipsion  of  tuberci 
although  rare,  has  been  established  by  the  report  of  at  leai*t  seven 
plete  and  well  authenticated  cases.  Tuberculosis  of  the  placenta  ia  still 
more  frofjiient,  (here  being  according  to  WoUsteln  *  now  twenty  rmci 
on  record.  In  most  of  the  cases  of  congenital  tul>ercu!osis  the  mother 
huH  been  sulToring  from  the  disease  in  an  advanced  form,,  and  the  child 
[a  either  titill-l)om  or  dies  i?non  after  birth.  Besides  tuberculosia  of  the 
placenta,  there  are  found  tuljercle  bacilli  in  the  organs  of  the  child,  and 
when  life  is  prolonged,  there  are  generalised  lesions  showing  infectioal 
through  the  blood.  In  some  cases  cheesy  nodules  in  the  umbilical  cord 
have  been  observed. 

Intrn;uterine  infLs?tion  is  highly  prnhable  in  many  of  the  eases  of  chil- 
dren born  of  tulicrculons  mothers,  who  develop  the  disease  during  the  J 
first  few  months  of  life,  although  they  may  show  no  evidence  of  it  at  f 
birth.     Among  my  own  castas  then?  were  five  wliich  dieil  of  tuberculosis 
during  the  first  three  months.     One  of  these  children  was  but  twenty  A 
days  old.    It  was  born  prematurely  of  a  mother  who  at  the  time  was  sxif-  ■ 
fering  from  advnncefl  tul^rciilofiis,  and  died  from  that  disease  shortly  I 
after  the  child.    Besides  other  lesions,  the  autopsy  showed,  in  the  case  of  ■ 
the  mother,  tuberculosis  of  the  endometrium.    In  this  instance  the  infec- 
tion of  the  child  certainly  tnok  place  before  birth. 

In  another  case,  a  child  died  of  general  tuberculosis,  with  wide-«pmd 
lesions,  at  the  age  of  seven  weeks.  The  mother  of  this  infant  died  from 
tuberculosis  eleven  days  after  the  birth  of  the  child.  Tntra-uterine  infec- 
tion must,  however,  be  considered  rare  in  comparis<m  with  the  frequency 
with  which  infection  takes  place  after  birth,  instead  of  being,  as  vai 
formerly  supposed,  very  common,  m 

Tuberculosis  may  be  communicated  by  direct  inoculation,  aa  in  the  I 
case  of  a  bite  from  a  person  sufTenng  from  the  disease,  several  instanees  I 
of  which  are  on  record.    The  rite  of  circumcision  performed  by  a  rabhi      v. 

*  See  Archives  of  Piediatrics,  May,  1905,  for  literatore  on  congenital  tnber«aMa 
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mffering  from  tuberculosis  U  also  known  to  have  caused  the  disease.  Ona 
of  the  most  striking  iustances  uf  direct  iufouLiou  is  ttmt  rt*porte<l  by 
Reich.*  In  a  town  of  about  1,300  inhabitants,  the  obstetric  practice  waa 
dividtMl  between  two  midwives.  Wtthiu  fourteen  months  no  less  than 
ten  infants,  who  had  been  dolivurod  by  one  of  thuBo  women,  died  of  tuber- 
culous meningitis.  In  none  of  these  families  was  there  a  history  of  taber- 
culosiB.  This  midwife  was  found  to  be  suScring  from  pulmonary  tuber- 
culosis, and  died  from  that  disease.  It  was  her  custom  to  remove  the 
mucus  from  the  mouth  of  the  newly-born  infanta  by  direct  mouth-to- 
DQOuth  aspiration,  and  then  to  establish  respiration  by  blowing  into  the 
nose.  In  the  practice  of  tho  other  midwife,  who  was  healthy,  no  cases  of 
tuberculosis  occurred,  although  she  treated  the  newly-born  infants  in  the 
same  fashion. 

The  following  instance  of  infection  has  recently  come  to  my  notice: 
Two  little  girls  were  much  in  the  room  and  about  the  bed  of  a  young 
woman  who  was  suffering,  it  was  afterward  discovered,  from  pulmonary 
tuberculosia.  Within  three  months  of  that  time,  and  within  six  weeks  of 
each  other,  both  died  of  tuberculous  meningitis. 

Examples  might  be  multiplied  indefinitely  of  cases  where  children 
have  contracted  the  disease  from  a  close  exposure  to  nurses  or  other  per- 
sons in  the  household.  More  frequently,  however,  the  mode  of  infec- 
tion can  not  be  traced,  the  exposure  doubtless  being  in  most  of  these 
oases  long  antecedent  to  the  development  of  symptoms. 

Aside  from  accidental  inoculation  already  mentioned,  the  tubercle 
bacilli  may  gain  an  entrance  to  the  body  either  through  the  respiratory  or 
the  alimentar>'  tract  or  the  skin — the  last,  however,  being  so  very  rare  that 
it  need  only  be  mentioned.  In  infancy  and  early  childhood,  infection  is 
moat  frequently  through  the  respiratory  tract.  This  is  indicated  by  the 
situation  of  the  primary  lesionrt  (pages  411  and  107G).  Tlie  j^ource  of 
tJie  bacilli  in  the  inspired  air  is  mainly  the  sputum  of  patients  suffering 
from  pulmonary  tuberculosis,  which  dries  and  becomes  part  of  the  dust 
of  the  strivt,  of  the  railroad  car,  the  home,  or  the  hospital.  Bacilli  may 
be  taken  into  the  alimentary  tract  with  milk  from  tuberculous  cows  or 
tuberculous  women.    Infection  in  this  way  I  believe  to  be  rare.!    Utdess 


•  Berliner  klinische  Wochetiscbrift,  No.  87. 1871i 

f  In  Ibis  cbuneotion  the  following  incidont  is  interesting  as  bearing  npon  the  otbrr 
side  of  ihe  question:  Kear  a  UrgQ  American  city  vras  a  fancy  stook  farm  of  registered 
Jersey  cows,  which  supplieil  milk  (or  table  use  and  infant  feeding  to  a  large  number 
of  tamilivs  in  tho  wealthiest  part  of  the  cily,  for  a  period  of  over  ten  years.  At  the 
end  of  that  time  tho  tuberculin  test  was  used  for  the  first  time,  and  45  |>or  cent  of 
tbe&e  cows  were  found  to  be  tuberculous,  and  were  killed  by  onlrr  of  the  St«te  Board 
ot  UeaJtb.  The  diagnosis  was  confirmed  by  autopsies  upon  the  animals  In  erery 
insunoe.  An  investigation  was  instituted  among  the  children  who  hod  been  fed 
upon  this  milk,  but  in  only  one  case  of  many  hundreds  uould  it  bo  le&med  that  tuber- 
eulosis  bad  dereloped,  and  in  this  instance  it  was  by  no  means  estafaliahed  that  ihe 
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the  udder  is  the  seat  of  disease,  the  number  of  bacilli  in  cow's  milk  is  >o 
small  that  the  chances  of  infmrting  a  child  after  these  hiicilli  hnvc  paJitfacd 
the  stomach  are  exceedingly  small.  Its  possibility  even  is  questioned  by 
many  good  authorities.  The  same  may  be  said  regarding  the  transmifi- 
sion  of  tuberculosis  through  the  milk  of  a  nurse.  Infection  from  the 
meat  of  tuberculous  animals  is  doubtless  a  possibility,  but  hardly  more. 
Bollingor^s  experiments  in  feeding  animals  with  the  expressed  juice  of 
such  meat  gave  negative  results. 

The  Various  Paths  of  Infection  adopted  by  the  Tnberole  BaciHiu.— 
The  tubercle  bacilli  which  eutor  the  body  with  the  inspired  air  are  ar- 
rested upon  the  mucous  membrane  of  the  upper  or  the  lower  respiratory 
tract;  upon  which  one  of  these,  is  largely  determined  by  local  conditions 
in  the  varioue  mucous  membranes.  Both  clinical  experience  and  animal 
experiments  indicate  that  the  biw?.illi  may  pass  through  a  mucous  mem- 
brane without  inducing  in  it  a  tuberculous  disease,  but  that  penetration 
is  much  easier  if  the  mucous  membrane  ia  the  seat  of  a  catarrhal  inflam- 
mation, or  if  the  epithelium  hiis  been  injured.  The  bacilli  are  taken  np 
by  the  lymphatics  from  the  surface  of  the  mucous  membrane  upon  which 
they  have  lodged,  and  are  carried  to  the  nearest  lymph  nodes,  where, 
for  a  considerable  time  at  least,  they  are  arrested.  It  has  long  been  a 
familiar  clinical  fact  that  the  great  majority  of  children  who  suffer  froin 
tuberculosis  of  the  cervical  lymph  nodes  escape  general  tuberculooa  in- 
fection, 80  eminent  an  authority  upon  this  subject  as  Trerea  considering 
this  to  be  a  very  exceptional  result. 

It  is  not  infrequent,  in  autopsies  both  upon  children  and  adults  dying 
from  various  non-tuberculous  diseases,  to  find  tuberculosis  limited  to  the 
bronchial  lymph  nodes.  In  a  series  of  125  autopsies  at  the  New  York 
Foundling  Asylum  upon  children  with  tuberculosis^  Northmp*  fonod 
13  such  cases,  these  being  children  who  had  died  from  acnte  noa- 
tuberculous  diseases.  Many  confirmatory  reports  have  been  publUtied 
by  Koliinger  (Munioh)  and  others.  I  have  myself  seen  it  in  a  ntunbw 
of  instances. 

H.  P.  Loomis  f  (New  York)  made  inoculation  experiments  with  the 
bronchial  lymph  nodes  taken  from  the  bodies  of  thii'ty  persons  dying  by 
violence  or  from  acute  disease,  in  whom  no  evidence  of  tuberculosis  id  ao^ 
other  part  of  the  body  could  be  found  at  autopsy.  From  eight  of  the  CMSf 
he  produced  tuberculosis  in  animals  by  inoculation.     Arnold  has  shovD 

milk  had  been  the  source  of  infection.  It  should  be  sUted  that  this  mu  before  the 
d&ys  of  sterilizing  milk  for  infant  feeding.  Boaides  the  families  who  took  tb«  milk 
in  the  manner  mentioned,  the  employees  at  the  farm  were  accustomed  to  drink  tks 
skimmed  milk  in  largo  quantities  daily  as  a  beverage  in  the  place  of  water,  Maay  Ol 
them  continued  to  do  this  for  years>  and  yet  not  one  of  them  developed  tuberoolcciiL 

•  New  York  Medical  Joumnl.  February  21. 1891. 

t  The  Medical  Record.  December  20.  1800. 
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by  experiments  with  duat  inhalation  in  animals,  that  in  a  short  time  the 
bronchial  lymph  nodes  were  filled  with  dust,  though  the  bronchi  and 
alveoli  wore  free ;  but,  however  prolonged  the  inhalation,  dust  was  never 
found  in  the  lymphatic  vessels  beyond  the  nodes. 

Arriving  at  the  lymph  node,  the  bacilli  light  up  a  tuborouloiis  inflam- 
matiou  of  varying  degrees  of  intensity,  depending  upou  their  number 
and  upon  local  conditions.  This  inflammation  may  pass  through  the 
nsual  changes  of  tuberculous  glands — congestion,  swelling,  cell  prolifera- 
tion and  caseation;  or  the  process  may  be  arrested  at  any  point,  and  the 
products  of  inflammation  become  encapsulated  by  a  proliferation  of  fibrous 
tissue,  in  which  condition  they  may  remain  latent  in  the  body  for  an  in- 
definite number  of  years — possibly  for  a  lifetime.  This  is  what  occurs  in 
older  and  more  vigorous  children,  and  it  is  consistent  with  every  outward 
sign  of  health  ;  but  it  is  a  smouldering  ember  which  at  any  time  may  be 
fanned  into  flame  under  the  stimulus  of  an  iaflammatioa  excited  by  some 
other  cause. 

In  infanta  and  young  children,  the  tendency  is  always  for  the  bacilli  to 
lodge  first  in  the  bronchial  lymph  nodes,  probably  ou  account  ^f  the 
favourable  conditions  for  entrance  existing  in  the  bronchi  and  lungs.  In 
those  who  are  delicate  and  have  but  little  resistance,  the  process  in  the 
lymph  nodes  is  likely  to  go  on  tu  caseation  and  softening,  and  secondarily 
to  this  process  in  the  glands,  the  lung  may  become  infected.  Of  91  cases 
observed  by  Xorthrup,  in  which  the  mode  of  infection  could  be  pretty 
accurately  traced,  in  88  it  was  primarily  in  the  bronchial  lymph  nodes. 
The  manner  of  the  extension  of  the  disease  to  the  lung  is  not  always  easy 
to  trace ;  but  in  many  instances  it  has  been  shown  to  be  the  result  of 
the  softening  of  one  of  these  small  tuberculous  lymph  nodes,  which  then 
ulcerates  through  the  wall  of  one  of  the  small  bronchi  or  a  blood-vessel, 
in  this  way  distributing  its  bacilli  through  the  lung. 

Although  this  is  the  course  usually  taken  by  bacilli  when  they  are  in- 
haled, it  is  not  always  the  case.  Lesions  in  the  lungs  are  occasionally 
found  where  the  lymph  nodes  are  not  involved  ;  and  there  are  other  cases 
in  which  advanced  changes  exist  in  the  lung,  while  only  the  earlier  ones 
are  seen  in  the  lymph  nodes.  In  these  cases,  which  perhaps  are  to  be 
considered  as  exceptional,  the  tuberculous  process  probably  begins  in 
the  walls  of  the  small  bronchi,  the  alveoli,  or  in  the  connective-tissue 
septa. 

Tubercle  bacilli  entering  the  alimentary  tract  rarely  cause  lesions  of 
the  gastric  mucous  membrane,  or  through  it  reach  the  lymphatic  circula- 
tion. In  the  intestines,  however,  more  favourable  conditions  exist.  It  is 
possible  for  the  bacilli  to  reach  the  mesenteric  lymph  nodes  without  caus- 
ing disease  of  the  intestinal  mucous  mcmbraae,  but  I  believe  it  to  be  ex- 
ceedingly rare;  for  by  careful  search  I  have  seldom  failed  to  find  intes- 
tinal ulceration  where  the  lymph  nodes  were  manifestly  tuberculous. 
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iMiont, — Id  the  following  table  are  given  the  different  lesions  of  ta- 
berculosis  as  they  were  found  in  119  autopsies,  of  which  I  have  notes. 
These  represent  the  leaions  of  infancy  and  early  childhoo<I,  66  per  cent  of 
these  children  being  two  years  old  or  under.  There  are  introduced  for 
comparison,  the  statistics  of  131  autopsies  from  the  Pendleburjr  Hospital 
Reports  (Manchester,  England).  Very  few  of  the  cases  in  this  aeries  wtn 
under  three  years,  the  hospital  admitting  only  older  children  : 

Freqitency  of  the  Different  Vieceral  Lesiona  of  Tuberctdosis, 


1 


Oftaim. 


Lun^ , 

Pleura 

Bronchinl  lymph  nodes. . 

Brain 

Liver 

Spleen 

Kidneys. 

Stomach 

Inteotines 

Mesenteric  lymph  nodes. 

Peritonipum 

Pericardium 

Endocardium 

Thymus 

Suprarenal  capsules 

Pancreas 


Fenonal  CUM ; 

Feodlebunr  Hoapftal  B^porta ; 

110  aatmaaiea  (chledj  undor 

Chn«7«an). 

lai  Mttopstea  (ohia^y  OT«r 
UinMjrcMn). 

117 

09  0  per  cent. 

Ids 

93-0  per  oeot. 

69 

580      " 

100 

76  0        ** 

108 

960       » 

91 

TOO        " 

40 

870       « 

60 

4«0        -     _ 

77 

65- 0       " 

86 

650     -  m 

88 

75-0       •* 

78 

08-0        -*    V 

46 

390       " 

54 

410       - 

6 

40       " 

1 

0-8 

40 

370       '* 

65 

600 

38 

35  0       " 

77 

59  0 

10 

90       " 

87 

28-0        -     ^ 

7 

6  0       " 

4 

30       -   ■ 

1 
3 
2 

0-8       " 
2-5       ** 
1-7       " 

2 

M 

1-6       - 

8 

8*5       " 

•• 

The  varieties  of  tuberculosis  seen  at  different  ages, — During  the  firet 
two  years  of  life,  tuberoulosis,  with  great  uniformity,  involves  first  the 
bronchial  lymph  nodes  and  the  lungs.  It  is  most  frequently  the  pal- 
monary  process  which  is  the  cause  of  death,  and  next  to  the  lungs,  death  it 
due  to  tuberculosis  of  the  brain.  It  is  rare  for  any  other  local  tuberculoof 
process  to  be  fatal  at  this  time  of  life.  Of  TZ  cases  of  tuberculosis  in  the 
first  two  years  of  life,  in  which  the  exact  nature  of  the  lesions  waa  deter- 
mined by  autopsy,  the  lungs  were  extensively  involved  in  all;  but  death 
was  due  to  meningitis  in  13,  in  only  one  to  tuberculous  peritonitis,  and  in 
one  to  h»morrhage  from  a  tuberculous  ulcer  of  the  intestine.  Daring 
infancy,  meningitis  is  rare  except  when  associated  with  pulmonary  tuber- 
culosis; but  after  the  second  year,  meningitis  is  relatively  more  frequent 
Of  the  deaths  from  tuberculosis  during  the  third  year,  meningitis  wu 
present  in  over  one  half  the  number.  After  this  time  it  frequently  existi 
with  few  and  sometimes  with  no  lesions  in  the  lungs,  it  being  often  mo- 
ondary  to  tuberculosis  of  the  bones  or  lymph  nodes. 

Beginning  with  the  third  year,  tuberculosis  of  the  bones,  cervical  and 
mesenteric  lymph  nodes,  peritonseum,  and  intestines,  becomes  more  f  reqaenU 
and  in  any  of  these  organs  it  may  occur  as  the  priucipal  lesion,  although 
at  autopsy  the  lungs,  even  at  this  age,  are  rarely  found  free  from  infectioo. 
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Piilviofuiry  Lesions. — As  compared  with  adults^  the  pulmonary  tuber- 
culosiB  of  children  is  more  widely  diffused,  and  the  predominance  of  caaee 
in  which  the  lesion  is  at  the  upper  lobes,  though  less  marked,  still  exisU. 
The  peculiarities  are  principally  Been  in  children  under  two  years.  In 
those  who  have  passed  the  sixth  or  seventh  year,  the  pathological  processes 
resemble  those  of  adult  life.  In  my  own  autopsies  the  oldest  lesions  were 
found  G9  times  in  one  of  the  upper  lobes  (left  35,  right  34) ;  t'^  times  in 
the  right  middle  lobe,  and  35  times  in  one  or  other  of  the  lower  lobes 
(left  24,  right  11).  Although  localized  tuberculous  processes  are  frequently 
met  with  in  patients  dying  from  other  diseases,  those  who  die  from  tuber- 
culosis usually  show  widc-sproad  lesions  of  the  lungs,  and  the  younger  the 
child  the  more  diffuse  they  are. 

1.  Miliary  tuberculosis  of  the  lungs. — In  nearly  every  case  of  pulmo- 
nary tuberculosis,  miliary  tubercles  are  found  in  some  part  of  the  lung; 
usually  they  are  seen  upon  the  surface  and  in  scattered  areas  in  the 
vicinity  of  some  older  process.  Occasionally  in  older  children,  but 
very  rarely  in  infants,  they  are  distributed  through  nearly  the  whole  of 
both  lungs. 

In  some  places  the  lung,  with  the  exception  of  these  gray  granulations, 
appears  quite  normal;  in  others  it  is  congested,  and  shows  between  the 
tubercles  the  lesions  of  simple  broncho-pneumonia  in  its  various  stages. 
There  is  also  an  acute  bronchitis  of  the  middle-sized  and  smaller  bronchi. 
The  microacope  shows  that  the  tubercles  usnally  develop  in  the  walls  of 
the  small  bronchi  or  the  blood-vessels,  or  very  close  to  these  structures. 
In  their  gross  appearance,  the  lungs  in  these  cases  resemble  those  in  ordi- 
nary acute  broncho-pneumonia,  with  the  exception  that  everywhere  upon 
the  surface  and  throughout  the  substance  of  the  lung  are  seen  the  small 
gray  granulations,  and  in  moat  cases  some  small  yellow  tuberculous  nod- 
ules. The  pleura  is  usually  normal  except  for  the  presence  of  the  tuber- 
cles. This  form  of  the  disease  represents  the  rapid  dissemination  of 
tubercle  bacilli  throughout  the  lungs,  the  miliary  tubercles  being  the 
result  of  the  inflammation  excited  by  their  presence. 

2.  Tuberculous  broncho-pneumonia. — This  is  the  most  frequent  and 
the  most  characteristic  form  of  tuberculosis  in  infants  and  young  chil- 
dren, and  it  is  the  one  which  at  this  age  usually  causes  death.  In  this 
form  of  disease  there  are  produced  in  the  lung,  caseous  nodules,  or  larger 
caseous  areas,  some  of  whioh  have  usually  undergone  softening  by  the 
time  the  case  comes  to  autopsy.  The  process  generally  runs  a  somewhat 
subacute  course.  With  the  lesions  mentioned  there  are  always  associated 
those  of  simple  broncho-pneumonia. 

The  pleura  is  involved  in  almost  every  case.  There  may  be  simply 
dense  connective-tissue  adhesions  which  bind  the  lung  firmly  to  the  che«t 
wall,  or  the  pleura  may  be  greatly  thickened  and  contain  caseous  deposits. 
Occasionally  empyema  is  seen,  but  it  is  almost  always  sacculated  and  small. 
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Both  luDgB  are  usually  involved,  but  one  to  a  much  greater  ddgree  than 
the  other.  There  arc  fouud  large  areaa  of  oousolidatiou  which  some- 
times  involve  an  entire  lobe,  but  more  often  areas  are  seen  in  sevei-al  lobei. 
These  portions  of  the  lung  appear  much  firmer  and  harder  than  iu  ordi- 
nary pneumonia.  The  upper  lobes  are  more  often  affected  than  the 
lower,  and  especially  that  part  of  the  lobe  which  ia  near  the  root  of  the 
lung,  on  account  of  its  frequent  association  with  tuberculosis  of  ifa* 
bronchial  glands;  the  disease  very  often  extends  forward  from  thia  poini 
to  the  middle  lobe  of  the  right,  or  the  corresponding  part  of  the  left  loo, 
On  section  the  affected  part  of  the  lung  usually  shows  muny 
nodules  varying  in  size  from  a  pin's  head  to  a  walnut,  which  appear  of  a 
pale  yellow  colour,  and  resemble  caseous  lymph  nodes.  They  contain  giaot 
cells  and  are  usually  filled  with  bacilli,  those  which  have  softened  oon- 
taining  yellow  pus.  There  is  nearly  always  seeu  in  some  part  of  tb« 
lung  a  large  caseous  area;  and  not  infrequently  there  may  be  diffuae 
caseation  of  almost  an  entire  lobe  (Fig.  206).  Sometimea  no  apot  of 
softening  is  seen  even  in  these  large  areas,  but  iu  the  great  majority 
of  them  there  are  found  cavities  of  variable  size  with  ragged  but  not 
dense  walls. 

Softening  and  excavation  represent  the  final  stages  of  the  procew  in 
tuberculous  pneumonia.    It  has  been  shown  by  Prudden  that  these  ohangM 
are  chiefly  or  entirely  due  to  other  pathogenic  organisms — ueuallj  the 
streptococcus  or  stiiphylococcus — and  not  to  the  tubercle  bacillas.     Soften- 
ing usually  begins  in  the  centre  of  a  caseous  part,  often  at  sereml  points 
at  the  same  time.     Areas  of  excavation  large  enough  to  deserve  the  name 
of  cavities  were  present  in  thirty-five  of  seventy  two  autopsies  apon  tubor> 
culons  patients,  two  years  old  aud  under.    They  are  found  in  the  great 
majority  of  the  cases  in  which  continuous  pulmonary  symptoms  have  beoo 
present  till  death.    They  vary  in  size  from  a  cherry  to  a  hen's  egg,  aod 
sometimes  a  much  larger  one  is  seen  (Fig.  Zi)7)>    They  are  usually  rathar 
deeply  seated,  and  partially  or  entirely  tilled  with  caseona  maases  or  pot, 
but  very  seldom  perforate  the  pleura,  causing  pnenmothorax  or  pyo-paen* 
mothorax.     It  is  rare  in  a  young  child  to  find  cavities  surrounded  by  dense 
fibrous  walls  such  as  are  seen  in  older  children  or  in  adults;  for  in  infancy 
the  process  of  softening  once  begun  usually  advances  steadily  until  the 
death  of  the  patient. 

It  is  very  frequent  to  find  at  autopsy  small  cavities  surrounded  by 
larger  areas  of  caseous  pneumonia,  and  these  in  torn  surrounded  by  a 
zone  of  simple  pneumonia  through  which  are  scattered  many  milLuy 
tubercles.  Often  the  lesions  mentioned  will  be  present  iu  one  lobe,  whik 
the  other  lobe  or  the  opposite  lung  will  show  only  the  changes  of  a  u 
pneumonia. 

The  bronchial  lymph  nodes  are  in  these  cases  invariably  found  to 
tuberculous,  and  not  only  those  at  the  root  of  the  lung,  but  if  a 
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is  maflo,  a  chain  of  thest?  (uIhtchIous  ^laml-*  will  l)e  found  to  follow  the 
larger  bnjtirhi  for  i^oriie  distant^*  into  tlu^  \un}i,  ( I' ig.  !"^1()).  Sonietiirifsi 
one  may  disscover  one  of  these  which  has  softened  and  ulcerated  through 
into  a  small  bronchus,  and  in  this  way  has  spread  the  infection  through- 
out that  part  of  the  lung. 

Microscopical  examination  of  these  cheesy  noduk^  nhows  that  they 
most  fivquently  begin  as  tuberculous  deposits  in  the  walls  of  the  small 


Flo.  20c.  Flo.  207. 

Flo.  24^.— Tuborculous  pneumonia.  A  v>-nirtil  M-ctinn  through  the  middle  of  the  right  long 
of  a  chiM  thirteon  monthnold.  The  trr<  ii(rr  part  nl  tho  ii{)[>i>T  lobe  in  unifonnly  ciuoous — m 
diil'uHu  iutn?rvitlou<>  piivumonia;  near  tliu  c«nlrc  tlio  comnienuomi-nt  of  a  cavity  i»  neeu ;  Imk 
low  it  huH  Ifit!  iippt*uruiice  of  a  eoiwoUdatioD  f^oiu  stiiiple  pneuitionin.  Thu  partof  Uic  lower 
lobu  fihuwii  U  [loriiiul. 

Fio.  207.— Cttvity  r'rom  breaking  down  of  tuberoulous  pneumonia;  another  view  of  the  aani« 
lung,  the  Motion  beine  uado  very  near  iho  posterior  border  of  the  lung.  The  cavity  occu- 
pirfl  at:  thin  [Miiiii  nuuriy  the  whole  of  the  up]N!r  lobe.  At  autopajr  tbU  cavity  ctintjuned  iiu> 
Dierouit  ktotui  caHcoiut  iiiasaes,  the  largest  being  the  eixe  of  a  marblu.  Tho  lowtsr  tobe  ia 
nonoal.    (For  history,  see  Fig.  S18.) 

bronchi,  either  in  the  mucous  membrane,  the  tibrous  coat,  or  the  lymphat- 
ics; sometimes,  however,  they  t)egin  in  the  walls  of  a  small  vein  or  artery. 
Cell  proliferation  takes  place,  separating  the  coats  of  the  bronchus  or 
blood-vessel,  and  partly  or  entirely  obstructing  its  lumen.    Softening  may 
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take  place  and  the  contents  be  dischargwl  into  the  bronchus  or  blood« 
vessel.     About  thig  focus  other  changes  of  an  inflammatory  charactt 
occur,  as  a  result  of  which  each  cheesy  nodule  is  surrounded  by  a  x« 


Fio.  208. — A  Kinitll  tuburculou!*  nodulo  surruundud  hy  luug  lUsau  whiuli 
flltmlion  wiui  ruunU  oclb  and  sevonil  (fiaol  ccUr. 


inflAMiiiiaton'  chuntrus.     The  centre  of  Ui«  uodulu 


bowB  onljr  ftlWiit 

1  nvcrotio;  at  its  jierlplivr;  \m  *Jiow»^- 
(^ Front  K«JV  acJ  SchmorL) 


of  simple  bronc-ho-pneumonia  (Fig.  208)  which  tends.,  in  a  mcasnre  ftt 
least,  to  limit  the  tuberculous  process.  The  larger  caseous  area«  «r* 
formed  by  an  extension  of  this  process  to  the  zone  of  pneumonia 
which  surrounds  it ;  but  in  its  further  growth  it  is  still  preceded  by 
a  simple  pneumonia  (Fig.  209).  The  rapidity  with  which  the  let^ioiu 
advance  differs  much  in  the  different  oases,  and  is  greatly  modified  by 
the  patient's  age;  in  infants  the  progress  is  apt  to  lie  continuous  until 
the  death  of  the  patient;  in  older  children  it  is  usually  slower,  and  U 
often  interrupted  by  longer  or  shorter  intervals  of  arrest  and  oven  of  par- 
tial retroirression.  Such  periods  are  marketl  by  the  absorption  of  the  sim- 
ple inflammatory  products  in  the  zone  of  pneumonia  surrounding  the 
tuberculous  nodule,  accompanied  by  improvement  in  the  syniptoma  aad 
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Kio.  309.— Pulmonary  tub«Tculo»ia,  t-Ji-.«  i 
mbercleiL     In  ilm  irrunUT  purtofthr 
ofiiinijilti  pimuiDooiiL     The  lariri^r  In'' 
whUe  nl  B  B  only  niDtrto  air  v>  - 
culnuA  proccw,    'Tlio  ^pvcirncn 

Che  IaLc  AtAirn  U  rcpn-^cDtc)  by  k  ...  _     .     .  ^: :,  a  cliil<i  tliroe  niouths  olJ  ;  the  Nvrnptntna, 

thoM  of  huiiplc  ai^utti  {tiieuin'onia.    Thtro  wure  coiuclomonlo  tubcrv'lea  iwatt£roa  through 
both  lunji^  atiil  lar^u  arvaa  of  chevay  pocumoDia  in  tiic  left  lowtT  lobe. 

loufl  lesion  in  the  lung.     If,  however,  the  nodules  are  widely  scattered 
through  the  lung,  8uch  an  arrest  of  the  process  is  not  to  be  eipooted. 
3.  Chronic  pulmonary  tuberculosis,  chronic  phthisis. — With  the  patho- 
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logical  proc^BS  as  it  is  seen  in  adulU,  we  bare  nothing  to  do  in  ii 
and  tery  young  children.     In  those  who  have  reached  the  age  of 
or  ten  years  the  disease  is  eesentially  the  same  as  in  adult  life,  and  Deed 
not  be  deacribed  here. 

In  little  children  the  nearest  approach  to  this  condition  ia  seen  in  tbt 
of  tuberculous  broncho-pneumonia,  which  run  a  slow,  iiregnlar, 
and  somewhat  chronic  oourse.  The  essential  features  of  the  prooen  in 
these  patients  is  a  chronic  interstitial  broncho-pneumonia  with  tuberco- 
lous  nodules  which  rarely  undergo  softening,  but  usually  beoome  enc^ 
Bulated. 

The  gross  lesions  closely  resemble  those  of  simple  chronic  broncbo- 
pneumouia  (page  5H3).  There  are  the  same  generalised  pleuritic  adhe- 
sions and  the  shrunken  cicatricial  condition  of  the  part  of  the  luug  most 
affected,  with  bronchiectasis,  compensatory  emphysema,  etc  The  tuber- 
culous nodules  are  old  and  for  the  most  part  converted  into  denae  fibnws 
tissue  in  the  centre  of  which,  however,  some  softened,  caseona  areM  an 
often  seen.  Lesions  like  those  described,  which  may  be  regarded  as  a 
form  of  recovery,  arc  usually  found  in  patients  who  have  died  of  othe? 
diseases ;  sometimes  iu  those  who  hare  died  of  other  forms  of  tabercalosit 
— of  the  brain,  bones,  or  peritoneum  ;  at  other  times  they  are  aoMKiated 
with  a  recent  process  in  some  other  part  of  the  lung.  The  brooehiali 
glands  may  be  somewhat  enlarged  and  contain  encapsulated 
,  or  tliey  may  be  calcareous. 

Bro7ichial  lymph  fiodes  {bronchial  glands). — The  prominence  of  Um 
lesions  of  the  lymph  nodes  is  one  of  the  most  striking  featurea  of  tobir- 
culosis  in  infancy  and  early  childhood.  Those  which  are  most  frequentty 
affected  are  connected  with  the  bronchi.  The  lymph  nodes,  to  which  th* 
term  "bronchial  glands"  is  generally  applied,  consist  of  throe  group*: 
the  first  of  which  surround  the  trachea;  the  second  are  situated  at  Um 
bifurcation  of  the  trachea  and  surround  the  primary  bronchi;  wbilv  the 
third  follow  the  coui-se  of  the  bronchi  into  the  lung,  being  found,  accord- 
ing to  anatomists,  as  far  as  the  fourth  division.  The  anatomical  re] 
of  the  different  groups  should  be  borne  in  mind,  since  upon  them 
symptoms  principally  depend.  The  first  group,  or  the  peri-tracbeal  lympb 
nodes,  are  in  relation  with  the  superior  vena  cava,  the  pulmonary  artertt 
the  pneumogastric  and  recurrent  laryngeal  uervos;  the  second  group,  ai 
the  bifurcation  of  the  trachea,  with  the  oosophagns,  pneumogastric  nerro, 
and  aorta;  the  third  group,  with  the  bronchi  and  the  branchea  of 
bronchial  and  pulmonary  arteries  and  veins. 

All  the  groups  are  usually  involved  at  the  same  time,  bat  in  rarying 
degrees,  and  in  most  cases  those  belonging  to  one  lung  to  a  greater  extant 
than  the  other ;  in  my  own  cases  those  of  the  right  side  have  more  oftaa 
been  involved  than  those  of  the  left.  There  may  be  simply  two  or  three 
tnmours  as  large  as  a  hazelnut,  or  there  may  be  a  mass  two  or  three  inchat 
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PLATE    XX. 


Tl'BEKi-L'LMAM   OF  TH8  TRArHEn-BR«>XrHUI.    LvUfll    NoOKS. 

Prom  A  fnirly  noDrHht*'!  **hiM,  fftir  mfiiilh?t  oIiJ,  who  whs  uiuNt  olxKTvatinn  for 
thrt**'  wt^ks,  wtlh  hlii^ht  ft-vcr  nii*!  h  nttist  wvrre.  teii*'itiR,  tiry  t'oiijjh.  whirh  »■»*  tilmmt 
vorl^tnrl(.  am]  iijiori  wtiioli  n<>  In'iitmpnt  sc'ciiifti  to  Imvp  thr  sUtrTitesl  pfTwl.  At  finl 
ihtTo  wore  no  si^,rn.'*  nf  i]is«^>tt>ii<i  in  tbo  liinjLpi ;  liittr  thrra  wort*  n  few  ciiArso  scAttere*! 

Then' w«^iy  small  tnUTt'uliMisi  (Jo|MKiif"  thfuirliout  l">tli  IiiriK**.  with  ■|iittf>  »  l»n^ 
hTfn  of  I'hee^y  pneumonia  in  tht*  ri|^il  middle  lube,  ami  soatlere«l  intliurj  tubercles  I'n 
OtUer  orgMu. 


■J 


in  diameter,  which  ia  made  up  of  tea  to  twenty  of  these  nodes  fused 
together  by  inflammatory  products,  completeiy  surrouudiug  the  trachea 
and  both  the  large  bronchi.  It  is  rare  that  the  individual  glands  are 
more  than  an  inch  in  diameter,  and  most  of  them  are  smaller  than  this. 


* 


■ 


Vn.  nOi — ^Taborculoiu  bronohinl  lymph  nodes.  HectioD  of  tho  lung  of  vn  infint  through 
eh«nrf  brouclitnl  l^rapb  nodua  at  the  root  of  tho  luitjir.  and  adjacent  chcwv  masMB,  Mvenl 
of  which  have  aottened  M  tho  cvDtrv;  the  lung  oihenriM  normid;  ufo-aise.  (Alter 
Kortbrup.) 

A  well-marked  but  not  unusual  example  of  this  condition  is  shown  in 
Plate  XX.  There  is  usually  found  a  chain  of  theso  tuberculous  glands 
following  the  course  of  the  large  bronchi  for  some  distance  into  the  lung; 
sometimes  these  are  almost  as  large  as  the  external  group  ( Fig.  210) ;  at 
other  times  they  are  not  noticed  unless  a  somewhat  careful  dissection  is 
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made.  The  process  is  not  infrequently  more  advanced  in  these  deepljr- 
seated  glandn  than  in  those  situated  at  the  root  of  the  lung;  and  leeions 
here  are  also  more  important,  as  it  id  very  frequently  through  them  that 
the  lung  becomes  infected. 

The  patliological  changes  through  "wliich  these  glands  pass  as  a 
result  of  tubereuloub  infection,  are  very  similar  to  those  already  desoriljed 
with  reference  to  the  cervical  glands.  Suppuration  is  loss  frequent 
than  in  the  region  of  the  neclc;  while  calcific  degeneration  is  much  more 
so.  This  applies  especially  to  cliildren  over  three  years  old.  In  infancy 
BUppuratiou  is  not  infrequent  in  the  bronchial  glands,  while  at  this  age 
calcification  is  extremely  rare.  Infection  of  these  lymph  glands  is  not 
always  followed  by  general  tuberculosis  or  even  by  infection  of  the  lung. 
Although  the  process  has  gone  on  to  caseation,  these  inflammatory  prod- 
ucts with  bacilli  may  become  encapsulated,  and  may  remain  innocuous 
for  an  indeliiiite  period.  The  bacilli  may  die  or  may  exist  here,  living,  for 
years.  At  any  time  the  old  process  may  be  lighted  up,  and  a  more  or  less 
rapid  dis^eniinntion  of  tiilxM'clc  bacilli  take  place  through  the  lungs  or 
through  \\w  wliole  body.  Latent  tulwrculosis  nior*;  frwjuently  vxists  in 
the  bronchial  lymph  nodes  than  in  any  other  structure  in  the  l>ody. 

Secondary  Icriions  may  be  produced  by  these  lymph  nodes.      The 
piicumogastric  and  recurrent  nerves  may  l)e  surrounde*!  by  one  of  these 
cheesy  masses  which  causes  pressure  and  irritation.    The  oesophagus,  the 
trachea,  or  llie  bronchi,  may  be  compressed  or  opened  by  ulceration.    The 
HU|>crior  vena  cava  usually  suffers  only  comprcs.**ion,  but  this  or  any  of  the 
other  large  vessels  may  be  opened.    Ulceration  may  also  take  place  into 
one  of  the  large  or  small  bronchi  or  the  trachea.    If  the  gland  has  soft- 
ened and  broken  dowTi,  and  if  the  bronchus  is  a  small  one,  the  only  rotfolt 
of  this  may  be  a  rapid  spreading  of  tuberculous  infection  throughout  tlie 
lung.    If  sudden  rupture  occurs,  a  large  caseous  mass  may  escape  into  the 
trachea,  or  a  large  bronchus,  with  a  result  similar  to  that  produce<l  by  any 
other  foreign  IkmIv.    If  suppuration  occurs,  the  abscess  may  rupture  into 
the  surrounding  cellular  tissue,  causing  mediastinal  or  ret ron esophageal 
abscess.    This  may  open  externally  at  the  suprasternal  notch,  or  in  the 
first  or  second  intercostal  s}>ace,  or  may  ulcerate  into  any  of  the  large 
vessels,  the  a^sophagus,  or  the  pericardium^  or  may  burrow  downvarti 
into  the  peritoneal  cavity. 

Pleura, — Tliis  is  rarely  normal  in  any  case  of  tulx»rculosis.  In  acul 
general  tubercidosis  the  only  lesion  may  be  a  deposit  of  miliary  tulierdi 
upon  the  visceral  pleura.  In  most  of  the  other  cases  there  are  found 
fibrous  adhesions  over  the  part  of  the  lung  involved,  biudiug  it  to  the 
pericardium,  the  diaphragm,  or  the  chest  wall.  The  amount  of  thicken- 
ing of  the  pleura  varies  a  good  deal,  but  is  rarely  great.  In  about  one 
fifth  of  my  own  autopsies  tuberculous  nodules  were  found  in  the  pleura; 
with  these  lesions  there  is  usually  considerable  thickening.    Pleunsy  with 
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a  haemorrhagic  exudation  is  very  rare  in  tlie  tuberculoeis  of  early  cliild- 
hood.  Empyema  is  alao  rare,  being  seen  in  but  five  per  cent  of  my 
cases,  and  then  it  was  smalt  and  sacculated.  Pneumothorax  and  pyo- 
pneumothorax are  very  rare  in  children  under  three  years  of  age;  they 
were  not  eeeu  in  any  of  my  cases. 

Heart. — It  is  exceptional  for  the  pericardium  to  be  affected  even  in 
the  moat  generalized  forms  of  miliary  tuberculosis.  In  such  cases  tho 
usual  lesion  is  a  deposit  of  a  few  gray  tubercles  upon  the  visceral  surface. 
In  chronic  cases  other  lesions  analogous  to  those  of  tho  pleura  may  be 
seen,  but  all  are  rare  in  childhood.  Id  a  single  instance  I  have  seen 
miliary  tubercles  upon  the  endocardium.  They  are  extremely  rare,  and 
the  development  of  cheesy  nodules  in  the  heart  is  almost  unknown  in 
early  life. 

Brain. — Tuberculosis  of  the  brain  is  not  uncommon  during  infancy, 
being  then  ansociated  in  nearly  all  cases  with  general  tuberculosij*,  and 
especially  wi(ti  tuberculous  pnuurnoniu ;  but  it  is*  relatively  twiw  as  fre- 
quent after  the  second  year.  There  may  be  found  miliary  tul>erclcs  alone, 
or  these  mny  be  accompanied  by  inflammatory  products — luborculous 
meningitis — or  there  may  Ini  caseous  nodules.  Miliary  tuijerelen  ait*  fre- 
quently found  in  small  numbers  in  cases  which  have  presented  no  symp- 
toms. The  lesions  of  tuljcrculous  meningitis  have  already  been  descril»ed. 
Cheesy  nodules  are  rare  in  infancy,  lK?ing  noted  n\  but  "Z.h  percent  of  my 
own  autopsies,  which  were  mainly  on  children  und<T  thrw  years  old; 
while  in  the  Pendtebury  Hospital  cases,  including  those  between  four  and 
twelve  years  old,  thi'v  were  noie<l  in  '^4.4  per  cent.  These  uimIuIcs  vary 
in  size  fnjm  a  pea  to  a  child's  fist;  they  are  usually  associated  with  tuber- 
culous meningitis,  but  they  may  exist  alone.  When  they  are  large  they 
rank  as  cerebral  tumours,  l)eing  nio^t  frequently  sc»en  in  the  cerebellum. 
They  rarely  soften,  but  nmy  be  the  scut  of  calcareous  deposits. 

Liv«T, — This  is  frequently  involved  in  general  tuberculosis,  although  it 
is  doubtful  if  it  is  ever  the  seat  of  primary  infection  except  in  the  con- 
genital cascB.  Usually  the  only  lesion  is  the  presence  of  miliary  tubercles 
on  its  surface  and  in  its  substance,  and  in  most  cases  these  are  not  numer- 
ous. They  are  found  in  about  two  thirds  of  the  cases.  In  a  smaller 
number  there  are  tuberculous  nodules  of  various  sizes.  In  nearly  every 
protracted  case  the  liver  is  markedly  fatty.  In  very  late  cases  of  tubercu- 
losis of  the  bones,  it  is  frequently  the  seat  of  amyloid  degeneration. 

Spleen, — This  is  more  frequently  affected  than  the  liver,  but  in  very 
much  the  same  way.  In  most  of  the  cases  of  general  tuberculosis,  miliary 
tubercles  are  present  in  the  spleen,  these  being  usually  numerous,  both 
upon  the  surface  and  throughout  the  organ.  Not  Infrequently  small  tuber- 
culous nodules  are  also  seen,  but  there  are  rarely  any  which  are  larger  than 
a  pea.  The  size  of  the  spleen  is  not  altered  if  only  miliary  tubercles  are 
present;  but  with  the  tuberculous  nodules  it  may  be  much  enlarged. 
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Amyloid  degeneration  is  found  under  the  same   conditions    aa   in 
liver. 

Stomach. — Tuberculosis  of  the  stomach  is  one  of  the  rare  lesions ; 
its  contents  and  its  acid  reaction  seem  to  protect  it  against  direct  infecti 
from  the  mouth.     Tuberculous  ulcers  were  seen  in  five  of  my  autopsiei, 
which  is  a  larger  proportion  than  is  usually  noted. 

Intestines. — These  ai*e  less  seriously  affected  in  infancy  than  in  oldw 
children,  which  is  rather  surprising  when  wc  consider  how  susceptible  an 
the  intestines  of  infants  to  otiter  forms  of  infection.  The  explanation  of 
this  difference  seems  to  me  to  be  this :  Intestinal  infection  is  nearly  nlvan 
secondary  to  diseoae  of  the  lungs ;  primary  lesions  being  extremely  fm«l 
Infants  usually  die  from  the  more  rapid  tuberculous  prooessea  in  tbe 
lungs  or  brain  before  there  has  been  time  or  opportunity  for  intestinal 
infection  to  occur.  The  opportunities  for  such  infection  depend  upon 
number  of  bacilli  which  are  coughoil  iuto  the  pharynx  and  swallowed. 
infancy  this  number  is  small,  because  of  the  many  who  die  of  tubercnl 
pneumonia  or  meningitis  before  extensive  softening  in  the  lun^  has  tak«n 
place.  In  older  children  the  slower  course  of  the  pulmonary  disease  gSTes 
ample  time  for  intestinal  infection,  while  the  more  extensive  softeningud 
excavation  are  accompanied  by  the  discharge  of  a  much  larger  number  of 
bacilli.  Tho  intestinal  lesions  and  those  of  the  mesenteric  lymph  nod« 
with  which  they  are  almost  invariably  associated, are  described  on  page  411. 

Peri 1 011(1  ttm. — In  infancy  the  poritonafuiu  is  not  often  involved  ctW 
in  general  tuberculosis,  and  at  this  age  it  is  very  rare  for  it  to  be  the  seal 
of  the  principal  tuberculous  process.  This  occurred  but  onoe  in  my  iv 
Ui)  autapsits.  In  older  rliildrcn  it  is  men?  frctpieut;  of  the  KU  PendJe-; 
biiry  Hospital  cases,  the  peritonaeum  was  involved  in  37,  or  twcuty-ei^hl 
per  cent.  In  most  cases  of  general  tuberculosis  there  are  only  depoiu 
nf  miliary  tubercles;  less  frequently  there  are  tuberculous  nodul'  - 
other  inflammatory  products.  The  lesions  in  tliese  cases  are  •!'  _•_ 
with  Diseases  of  tlie  Peritomeum. 

Thymuii  ghind. — In  three  of  my  casts  tuberculous  n(KiuIcs  wert*  f« 
in  tho  thymus  body,  the  size  varying  from  a  small  pea  to  a  haze 
Some  of  the  largest  nodules  had  undergone  softening  at  the  oentpB.    All! 
these  were  cases  showing  widely  disseminated  tuberculous  lesions. 

Pancreas. — In  three  of  my  cases  this  organ  also  was  tho  seat  of  small 
tulierculous  nodules,  all  of  tliem  IxMUg  cases  of  general  tulierculosis. 

Uro-genital  ortjnns. — Serious  tuberculosis  of  any  part  of  tho  urinary 
tract  18  very  rare  in  children.  Miliary  tubercles  were  found  in  tbr  kid- 
neys in  about  one  third  of  my  autopsies  on  tulK*rculnug  patients.  Tlwy 
are  generally  few  in  number.  Tuberculous  nodules  of  the  kidney  I  liave 
seen  but  once  in  a  young  child.  They  are  very  rare  before  tho  fourteenth 
year  (page  670).  In  two  of  my  autopsies^  tuWculous  nodules  were  found 
in  the  suprarenal  capsules.    Tuberculosis  of  the  tcaticle  huB  been  obsenrd 
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in  rnre  instancres  among  children,  although  not  in  one  of  my  own  series. 
Koplik  ( Xcw  York)  has  reported  several  cases. 

Tuberculosis  of  the  bones  and  of  the  external  lymph  nodes  have  al- 
ready been  described. 

THE  CLINICAL   FORMS  OF  TUBKRCULOSia 

I.  General  TrBEKCULOsis.— Cases  of  tuberculosis  present  a  wide 
Tariety  in  their  symptomatology.  Almost  every  case  possesses  some  pecul- 
iar features  which  depend  upon  the  coustitution  of  the  patient,  the  source 
of  infection,  the  rapidity  with  which  the  bacilli  are  disseminated  through 
the  body,  or  the  numbers  in  which  they  enter.  The  general  symptoms 
usually  precede  the  local  ones,  but  in  probably  the  majority  of  cases  they 
are  masked  and  unrecognised.  It  is  not  often  possible  to  recognise  tuber- 
oaloeiB  until  the  process  is  quite  well  advanced  in  some  one  organ.  The 
early  symptoms  in  most  cases  are  very  indefinite  and  susceptible  of  many 
explanations. 

1.  Cases  Besembling  InflEUitile  Xarasmas. — In  early  infancy,  tuberca- 
losis  often  gives  at  first  and  for  a  loug  time  only  the  symptoms  of  maras- 
mus. Infants  are  pale  and  tbin,  they  do  not  gain  in  weight,  and  finally 
become  emaciated.  There  is  nothing  characteristic  about  these  symp- 
toms, and  it  shoald  be  remembered  that  they  depend  much  more  fre- 
quently upon  simple  marasmus  than  upon  tuberculosis.  There  may  be  no 
cough  and  no  fever  sufficient  to  attract  attention,  and  the  case  may  even 
go  ou  to  a  fat.al  termination  without  any  symptoms  except  those  of  in- 
fantile marasmus.  This  I  have  seen  at  least  a  dozen  times  in  cases  that 
came  to  autopsy. 

More  frequently,  however,  there  are  developed  toward  the  end  of  the 
disease  both  the  symptoms  and  signs  of  pulmonary  disease  and  fever. 
These  are  generally  found  together,  as  the  process  in  the  lungs  is  the  cause 
of  the  rise  of  temperature.  The  febrile  symptoms  are  often  not  seen  until 
the  last  two  or  three  weeks  of  life.  The  course  of  the  temperature  is  ir- 
regular. It  is  never  of  the  hectic  type  and  rarely  high.  The  usual  range 
is  between  100°  aud  102**  F.  The  pulmonary  symptoms  are  generally  few 
and  not  very  well  marked.  There  is  nsnally  some  cough,  but  it  is  rarely 
severe.  The  breathing  is  more  rapid  than  would  be  explained  by  the 
temperature  alone.  Severe  dyspnoea  and  cyanosis  are  rare,  and  are  seen 
only  at  the  close  of  the  disease.  The  physical  signs  are  those  of  either 
localized  bronchitis  or  of  broncho-pneumonia. 

The  other  symptoms  usually  relate  to  the  digestive  tract  There  may 
be  indigestion,  with  nocasional  vomiting  and  green  undigested  stools,  or 
there  may  be  diarrhoea.  The  intestinal  symptoms  depend  on  the  general 
condition  of  the  child  and  the  constitutional  disease,  rarely  upon  a  taber- 
oulouH  process  in  the  stomach  or  bowels. 

If  the  case  has  gone  on  to  the  development  of  constant  fever  and  rec- 
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ognisable  physical  sigus  which  slowly  spread,  the  infant's  fate  ia  sealed. 
The  progress  of  the  case  from  this  time  is  steadily  downward,  and  the 
child  caa  live  at  most  bat  a  few  weeks.  Death  generally  occurs  from  pro- 
gressive asthenia  without  the  development  of  any  new  symptoms.  Occa- 
sionally toward  the  close,  cerebral  symptoms  rapidly  develop,  and  tbe 
child  IS  carried  off  in  a  few  days  by  tuberculous  meniugitis ;  sometimM 
there  is  a  rapid  spreading  of  the  disease  in  tbe  lungs,  and  death  ocean 
with  symptoms  of  simple  acute  puenmooia. 

Diagnosis. — The  difficulty  in  diagnosis  ia  chiefly  during  the  first  year 
of  life.  Every  circumstance  in  the  patient's  surroundings  and  family 
history  which  bears  upon  the  development  of  tuberculosis  must  bs 
weighed  to  establish  the  fact  of  inheritance  or  of  exposure  to  contagion. 
In  simple  wasting,  the  usual  history  is  that  the  infant  was  plump  and  well 
nourished  at  birth.  A  suOicient  cause  for  its  condition  can  in  moit 
cases  be  found  in  improper  or  insufficient  nourishment  or  the  want  of 
proper  care.  (See  causes  of  marasmus,  inxge  2;J8.)  Often  the  wasting 
follows  some  acuto  disease  of  infancy,  most  frequently  some  form  of  ga»- 
tro-intestiual  disease. 

In  tuberculosis,  the  infant  may  show  all  the  signs  of  malnutrition  at 
birth,  but  in  most  cases  they  are  of  later  development.  They  either  corae 
without  adequate  cause,  or  are  associated  with  pulmonary  disease  or  tbej 
follow  measles  or  pertussis.  No  explanation  of  the  wasting  can  be  di»* 
covexed  in  the  food,  the  surroundings,  or  in  the  condition  of  the  digefltit« 
organs.  Diarrhcea  and  vomiting  more  frequently  follow  than  precede  it 
The  above  facts  are  sufficient  to  warrant  a  suspicion  only  that  tttbercn- 
losis  ia  present  until  some  local  manifestation  occurs,  usually  in  the  lungi; 
The  early  wasting  without  adequate  cause,  followed  by  the  gradual  devel- 
opment of  low  fever,  and  Anally  the  appearance  of  signs  of  sabacute 
broncho-pneumonia,  form  the  most  characteristic  features  of  general  tu- 
berculosis iu  early  infancy.  Yet  all  tliese  symptoms  are  occasionally  xnel 
with  in  cases  in  which  the  autopsy  shows  none  of  the  lesions  of  tnberctt-  { 
losis,  for  simple  broncho-pneumonia  frequently  occurs  in  patients  suffer- 
ing from  marasmus ;  but  in  such  cases  fever  is  usually  slight  and  it  may 
be  absent 

The  wasting  and  cachexia  of  hereditary  svphilis  sometimes  resemble 
tuberculosis,  but  the  early  history  in  syphilis  is  usually  so  characteria- 
tic,  and  other  symptoms  of  the  disease  are  so  rarely  wanting,  that  the 
mistake  is  not  likely  to  be  made  if  a  patient  is  submitted  to  a  careful  ex- 
amination. In  the  absence  of  definite  syphilitic  symptoms  the  chanoM 
are  greatly  iu  favour  of  tuberculosis. 

3.  CkuMM  in  Older  Cliildreji  with  Symptoms  Eesembling  a  ContiamaA 
Fever. — Before  the  development  of  fever  in  these  cases;,  there  is  usually 
quite  a  protniot^nl  period  of  very  indefinite  symptoms,  each  one  of  which 
alone  is  unimportant,  bat  all  of  which  taken  together  should  excite 
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picion.  Such  children  are  usually  delicate;  they  are  persistently  anaemic 
withuut  tiutlic'ioul  rt^ikHuu ;  ihuy  ufteu  show  a  1oh8  in  weight;  there  in  a 
marked  cachexia,  Bometirncs  a  capricious  appetite,  aud  a  digeMion  easily 
disturbed.  lu  some  of  them  a  change  in  disposition  is  observed,  and 
tiiuy  buL'ome  peevish  or  fretful  and  are  disiuclinuJ  tu  muscular  exertion. 
All  these  symptoms  indicate  a  gradual  decline  in  the  general  health. 

This  clinical  picture  may  be  due  to  many  causes,  but  it  should  always 
arouHe  in  the  mind  of  the  physician  a  suspiuion  of  incipient  tuberculosis, 
particularly  in  a  child  who  by  surroundings  or  inheritance  is  predisposed 
to  that  disease.  After  these  indefinite  symptoms  have  lasted  a  few  weeks 
fever  is  added.  Sometimes  the  prodromal  Bjmptoms  are  absent  or 
unnoticed  and  fever  is  the  first  evident  symptam.  This  fever  is  peculiar 
in  that  it  comes  without  evident  cause  and  without  any  local  manifesta- 
tions of  disease.  The  temperature  is  not  often  high,  but  it  is  continuous. 
The  tympanites  and  the  rose-coloured  spots  are  not  present,  but  the  gen- 
ei'al  aspect  of  the  patient  is  strikingly  like  that  belonging  to  typhoid 
feyer. 

After  the  fever  has  lasted  from  one  to  three  weeks  there  develop  some 
Bigns  of  localized  tuberculosis,  generally  in  the  lungs,  or  the  fever  may 
decline  gradually,  and  altbongh  the  patient  improTcs  he  does  not  get 
well.  He  is  still  weak  and  does  not  gain  in  weight,  and  the  thermometer 
shows  the  existence  of  a  very  slight  amount  of  fever.  Before  long  he 
may  grow  rapidly  worse  and  the  course  of  the  temperature  becomes  irreg- 
ular, with  alternate  exacerbations  and  remissions.  Such  an  irregular  and 
inexplicable  fever  sometimes  puzzles  the  physician  for  three  or  four  weeks 
before  the  chanicteristic  features  which  stamp  the  process  as  tuberculous 
are  present.  One  genenil  symptom  is  almost  invariably  associated  with 
the  fever,  viz.,  wasting.  This  may  not  be  rapid,  but  is  progressive.  The 
tuberculous  cachexia  is  frequently  uumistjikable  ;  but  in  most  of  the  casea 
one  must  wait  for  the  process  to  advance  far  enough  in  some  one  of  the 
organs  to  give  local  signs  or  symptoms  before  he  can  be  sure  of  tuberculo- 
sis, [n  four  cases  out  of  five  this  )s  in  the  lungs.  liCRS  frequently  it  is 
in  the  peritonaBum,  the  brain,  or  a  general  infection  of  the  lymph  glands 
throughout  the  body.  If  in  the  lungs,  the  process  manifests  itself  as  a 
broncho-pneumonia  whose  tuberculous  character  may  be  suspected  from 
\U  localisation — the  apex  or  the  middle  of  the  lung  in  front — but  chiefly 
from  the  fact  that  the  general  symptoms,  fever  and  wasting,  have  for  so 
long  a  time  preceded  the  local  signs  of  disease.  From  this  time,  the 
course  of  tlie  disease  may  be  that  of  a  typical  tuberculous  broncho- 
pneumonia. 

If  the  tuberculous  process  is  localized  in  the  brain,  we  have  dulness, 
Tomiting,  headache,  apathy,  irregular  pulse,  irregular  respiration,  and 
finally  convulsions  and  coma — in  short,  the  symptoms  of  tuberculous 
meningitis;  if  in  the  peritonaeum,  we  have  abdominal  distention  from 
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gas  or  flnid,  tenderness,  pain,  diarrhoea,  or  coDBtipation  ;  if  in  the  Ijrmpli 
glands,  there  U  a  general  enlargement  of  those  situated  in  the  neck,  and 
Bometimea  those  of  the  aiilhiry  and  inguinal  regions,  with  symptonu  iadi- 
oating  similar  changes  in  those  at  the  root  of  the  lung. 

Diagnosis. — In  distinguishing  general  tuberculosis  from  typhoid  ferer, 
rery  great  stress  is  to  be  laid  on  the  family  and  previous  history  of  thi$ 
patient  and  the  surroundings,  as  favouring  tuberculosis.  Ou  the  other 
hand,  the  prevalence  of  typhoid  fever  in  the  family,  the  neighbourhood, 
or  the  institution  in  which  the  case  occurs,  is  important  The  extreme 
infrequency  of  typhoid  in  children  under  two  years  old  should  lUwayt 
lead  the  physician  to  scrutinize  very  carefully  every  case  in  which  he  ii 
disposed  to  make  such  a  diagnosis  at  that  time  of  life.  In  typhoid,  the 
course  of  the  fever  is  more  regular  than  in  tuberculosis,  but  leaa  so  than 
in  the  typhoid  of  adults,  and  the  spleen  in  nearly  every  case  is  sufliicicntly 
enlarged  to  be  easily  felt  below  the  ribs.  The  rose  spots  are  Utsuallj  prw- 
ent  But  the  most  conclusive  evidence  is  that  afforded  by  the  blood 
reaction  in  Widal's  serum-test;  without  this,  by  the  gradual  ceaaation 
of  the  fever  in  the  third  or  fourth  week  and  complete  recovery  of  the 
patient  ■ 

In  tuberculosis,  on  the  contrary,  the  fever  is  less  regular.  It  common- 
ly  shows  wider  fluctuations,  the  spleen  is  not  usually  etdarged,  and  there 
are  no  rose  spots.  Tympanites  and  abdominal  tenderness  are  aoroetimci 
seen,  but  the  fever  shows  no  disposition  to  stop  after  the  third  week. 
and  the  wasting  is  continuous.  The  signs  in  the  lungs,  at  first  few,  Id- 
crease  from  day  to  day.  In  moat  cases  one  must  wait  for  ton  days  at 
least,  and  in  many  three  weeks,  before  a  positive  diagnosis  can  be  madei^ 

II.  TuBKHcuLOCS  Broncho-Pneumonia. — This  occurs  clinically  un- 
der the  following  conditions:  (1)  It  may  begin  in  the  lungs  or  extend  to 
the  lungs  from  the  bronchial  glands,  the  symptoms  in  either  case  being 
essentially  pulmonary  from  the  outset  (2)  It  may  follow  either  form 
of  general  tuberculosis  described — that  resembling  marasmus  in  infanta, 
or  that  resembling  a  continued  fever  in  older  children.  In  both  of  these 
the  pulmonary  symptoms  develop  gradually  in  the  course  of  the  general 
symptoms  of  the  disease.  (3)  It  may  occur  in  the  course  of  any  of  the 
forms  of  local  tuberculosis, — of  the  bones,  peritonaeum,  intestiuee,  external 
lymph  glands,  or  skin.  In  such  cases  the  invasion  of  the  lungs  frequently 
marks  the  last  stage  of  the  process.  (4)  It  may  follow  any  of  the  infeo> 
tious  diseases,  especially  measles  or  pertussis,  even  though  they  are  not  com* 
plicated  by  broncho-pneumonia,  but  more  frequently  when  they  are.  (5) 
It  may  follow  single  or  repeated  attacks  of  simple  bronchitis  or  pueamonia 

Clinically  the  cases  may  be  divided  into  three  groups:  Firsts  the  moft 
rapid  ones,  lasting  from  one  to  three  weeks  j  secondly,  those  mnaiiig  a 
more  protracted  course,  with  a  duration  of  from  three  weeks  to  three 
months;  thirdly,  those  which  are  more  or  less  chronic.     In  the  first  two 
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groups  the  progress  is  nearly  always  steadily  downward,  and  a  fatal  tar- 
ijiiuation  the  almost  inevitable  result;  iu  the  third  form  the  course  is  more 
irregular,  and  marked  by  a  aeries  of  exacerbatioiiH  and  remissious. 

1.  The  Host  Rapid  Cases. — In  this  form  of  the  disease  there  are  found 
scattered  tlirough  certain  portions  or  nearly  the  whole  of  both  lungs,  inlli- 
ary  tiiherclnH  and  mintite  tuberculous  nodules,  the  intervening  parts  of 
the  lung  being  involved  more  or  less  seriously  iu  a  simple  inflammation. 
In  most  of  the  cases  the  clinical  picture  is  that  of  simple  acute  broncho- 
pneumonia, for  it  is  to  the  accompanying  broncbo-pneumonia,  and  not  to 
the  scattered  tuberculous  deposits  themselves,  that  the  symptoms  and  the 
physical  signs  are  due.  The  development  of  the  disease,  although  acnte, 
is  not  usually  abrupt.  There  are  present,  fevor,  cough,  dyspncea,  acceler- 
ated respiration,  prostration^  and  sometimes  cyanosis.  The  temperature 
in  these  cases  is  never  hectic,  but  its  course  is  a  somewhat  irregular  one 
the  usual  range  being  between  100°  and  104'*  F.  In  most  of  the  cases  it 
differs  in  no  resi>ect  from  the  temperature  of  simple  broncho-pneumonia. 
Sometimes  it  is  seen. that  the  general  symptoms  are  severe  and  the  phys- 
ical signs  wide-apread,  and  yet  the  range  of  temperature  is  not  high.  To 
be  sure,  this  is  occasionally  seen  in  a  simple  broncho-pneumonia,  but  it  is 
more  frequent  in  tuberculosis.  The  cough  early  in  the  disease  is  slight, 
but  later  becomes  severe  and  often  distressing.  In  infants  and  young 
children  it  may  be  of  a  paroxysmal  character,  resembling  pertussis.  Ex- 
pectoration is  wanting  in  infancy,  and  is  not  often  seen  in  those  under 
seven  years,  so  that  bacilli  in  the  sputum  is  a  symptom  of  only  a  small 
number  of  cases.     Bloody  expectoration,  likewise,  is  rare  in  children. 

The  conditions  in  the  lungs  which  give  physical  signs  are  bronchitis 
of  the  smaller  tubes,  with  areas  of  complete  or  partial  consolidation.  In 
character,  these  signs  are  identical  with  those  of  simple  broncho-pneu- 
monia (page  r»47).  They  may  be  scattered  throughout  the  whole  of  both 
lungs;  but  when  loealixed  they  are  more  frequently  in  the  upper  than  in 
the  lower  lobes,  and  rather  more  frequently  in  front  than  behind.  Al- 
though both  lungs  are  involved,  they  are  usually  not  affected  to  the  same 
degree.  The  patient  may  die  before  signs  of  complete  consolidation  are 
present;  more  often  there  are  during  the  last  few  days  small  areas  of 
partial  consolidation,  as  shown  by  broncho-vesicular  breathing,  exagger- 
ated voice,  and  slight  dulncss.  These*  signs  may  be  due  to  the  simple 
broncho-pneumonia,  and  are  often  found  in  the  lower  lobes  behind. 
Large  areas  of  complete  consolidation,  with  pure  bronchial  breathing, 
bronchial  voice,  and  marked  dulnoss  are  infrequent. 

From  the  beginning  of  acute  symptoms  the  progress  of  the  disease  is 
steadily  downward,  death  resulting  from  the  same  oauaes  as  in.  simple 
broncho-pneumonia.  The  end  is  marked  by  cyanosis,  great  dyspnoea, 
weak  pulse,  and  extreme  prostration.  In  a  few  cases  there  develop  shortly 
before  death  cerebral  symptoms,  indicating  tuberculous  disease  of  the 
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jnin.    Such  symptoms  may  be  the  first  to  lead  the  physician  to  impecj 
the  process  to  be  a  tuberculous  one.     In  these  cases  death   may  oocorifl 

Bonvalaiona  iu  two  or  thnje  days  from  the  first  cerebral   symptoma     Ii 
other  cases  the  course  i«  slower,  with  the  typical  symptoms  uf  meningitu. 
2.  The  More  Protracted  Cases— In  this  form  of  the  disease  there  an 
found  in  the  lungs  caseous  nodules,  with  larger  areas  of  caseous  puca- 
roonia,  and  usually  some  spots  of  softening.    The  procoas  is  uot  nstully  m 
generalized  as  in  the  cases  just  described,  but  as  in  them  there  ia  alwayi 
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Pi0.  £11. — Tuticrouliieitf  following'  moaaloK.     Child   nixtoen   montlu  old,  imiiKte  nf  m  TWtJW- 
tion.     Chart  licjfina  on  fifth  dav  of  a  j«Tere  hut  unoorn  plica  ted  atUck  of  mmwlen.  Mad  ahMA 
a  natural  .leeline  lo  nonual.     Fever  thea  ratnmed  and  continued  t»l  dwlh«  twalro  w«ate 
later.      K«(^>nl  for  tin?  period  which  »  omitteil  wan  much  like  tha?  wh^h  i»TimedbH#Iy  m» 
wdo*  aod  follow*.     Early  eymploma  not  lu-utc,  only  dlow  wa«tir                            ;    ^nd  f»W, 
with  HAttcrcid  riilo  ihrouiihout  eht-iit.     8nfii.s  of  roni»oUilBtu>n  i.                               ,-lith  wwk, 
then  proecm  in  ritjht  upper  lobe.     Toward  thn  end,  rapid  eriu*                               i-olnioOflT 
ayin{»toiiiH,  and  atf^rut  of  cavity  at  riffbt  apex.     AutofMy  nhowed  a  lar|^  rarilj-,  ■Ttanriri 
tuboreuloutf  dopo4!tsthn.>ughout  both  lur^pi  aud  iu  uuarly  all  abdoinUial  ot^mu, 

iBBociated  a  certain  amount  of  simple  pneumonia.     This  is  the  moat  fr*-     . 
qnent  and  most  characteristic  form  of  pulmonary  tuberculosis  in  infancy  ■ 
and  early  childhood.     Its  usual  duration  is  from  one  to  three  months:  its  " 
course  is  then  steady  and  uninterrupted.     In  its  slower  or  subacute  form 
it  lasts  from  three  to  six  months,  and  its  conrse  is  then  more  irregular. 

The  mode  of  onset  will  depend  upon  the  conditions  under  which  tbs 
disease  develops.     When  the  general  symptoms  of  tuberculosis— fever  and 
wasting, — have  precciled   those  in  the  lungs,  the  evolution  of  the  lattsr 
is  gradtml,  with  cough,  rapid  breathing,  dyspnoja,  increased  prostration,  ^ 
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etc.   When  tho  puhnouary  eymptoma  are  present  from  the  beginning,  they             ^H 

1         are  the  same  as  in  simple  broncho-pneumonia,  with  the  exception  that  they              ^^| 

usually  come  on  leas  acutely.     The  latter  la  true  of  cases  which  are  second-              ^^M 

ary  to  some  other  form  of  tuberculosis  in  the  bones,  peritonaeum,  etc.                      ^H 

Wben  pulmonary  tuberculosis  follows  measles  (Fig.  211)  or  whooping-              ^^M 
cough  which  has  been  complicated  by  simplo  pneumonia,  the  early  symp-             ^^M 
toms  may  present  no  unusual  features.    After  two  or  three  weeks  the  tern-             ^^M 
perature  gradually  falls,  and  the  physical  signs  improve,  but  neither  quite             ^H 
disappears.     The  cough  continues,  though  it^  severity  somewhat  abates.             ^^| 
In  the  course  of  a  few  weeks  the  child,  who  ban  meanwhile  improved  some-             ^^M 
what  in  bis  genera!  condition,  becomes  distinctly  worse,  often  without  any             ^^M 
assignable  cause.     The  temperature  rises  to  102°  or  103"  F. ;  the  cough             ^^M 
increases,  and  an  extension  of  the  disease  in  the  hings  is  evident  by  the             ^^M 
physical  signs.     In  otlier  oases  the  progress  of  the  disease  after  the  pncu-             ^^M 
monia  which  complicated  moasloa  is  without  an  intervening  period  of            ^^M 
apparent  improvement.     It  sometimes  happens  that  the  attack  of  measlea             ^H 
or  whooping-cough  is  not  accompanied  by  any  serious  pulmonary  symp-             ^^M 
toms,  and  the  case  goes  on  to  apparent  recovery,  except  that  there  remain            ^^m 
aniemia,  a  slight  cough,  and  fever.     The  temperature,  although  not  high,              ^^M 
persists ;  but  it  may  bu  two  or  three  weeks  before  there  arc  present  definite             '^^M 
symptoms  and  signs  of  disease  in  the  lungs.                                                              ^^M 

Fever  is  a  constant  accompaniment  of  all  active  tuberculous  processes            ^^M 
in  the  lungs  in  the  child  as  in  the  adult,  it  being  absent  only  during  the             ^^M 
periods  of  remission  which  occur  in  the  cases  of  alow  and  irregular  prog-            ^^M 

DAr     Iji   t  4   4|  »  0  T   *{«  lojii  ISIS  uii-  Hi:  u  i«3ozi[a|xaia« 

ttiK|K»s«a:';nesi»i|K|ie,n|ai«»«D^ii  «  tf  m  4»|«  it                     ^^^ 

,    >■    ■■'  11  ■■.■>   i4   ■(    >|j*4^^''i    ■«    M    H    "   •!  m  ■■   .1   *•  H  -t  ..   '* 

*'    ••  •'  - •  •'!' "  ■* •  -r'^'  "              ^^1 

^^^H 

^^^1 

m'     1                                                        --     _ 

**,      r — 

)                                                 ^1 

Z'l'l      ":  "      ^2^fli'^z~^\.t 

ji/sk  ^  j^        \      ,i                                         ^H 

«"i»       ^/^-i*-.^-'^          '     ^=^^'- 

//    \V         \*'J\^r^\^                       ^H 

"^X    <7^^     "^^          ^    ._       

Nil."                 ^^M 

uT""  ~   '     ^   -         " 

^m 

'  T                        -  - 

^H 

I 

Fig.  «18.— Tuberculoun  pneumonia,  (ftincrol  tuboroul 
obMrvfttion  nt  iho  time  ho  wa»  taken  nick.    Cha 
an  AH  a<'Ute  |>nnumnnia  in  lower  part  of  left,  axil 
«ii:n!4  of  oonwilidation  ;  bI  fiiJ  of  two  wwk«,  flu 
flijwl  buinif  BUKI>oct(^J.     Voiuitwl  fremi^'nlly.  ehl 
out  the  Ulacm  ;  abdomen  nmoh  pwollfn  for  Inat 
monia  of  part  of  tho  upper  and  the  entire  left  \ 
RiH!ent  tuD«rcI(M  found  thmutfhout  ri^ht  ]un<,  a 
with  pentonitu,  inleAtinal  ulcen,  etc 

ress.     It  is  a  very  Important  guide  to  t 

early  fever  depends  chiefly   upon    the 

and   its  course   resembles  that  of   simp 

variety.     Tliere  is  no  typical  curve.     Th 

and  in  many  cases  it  is  never  higli  (f 
70 

odU.     Patient  cloven  monthn  old,  and  under                ^^H 
rt  of  ontire  itIneHB  i«  ?iven.    DImam  twffan                ^^H 

a  and  dprcml  to  entire  lower  Inho.     Early                 ^^^1 
tnwH  iu>  nmrkivl  that  a  ncedtu  wha  infter1«a,                 ^^^| 

had  looM  dU('hnrvM9  fmiii  bowi<l«  through-                 ^^^1 
two  weeks.     Auto[«y  nhowed  e)it>f^y  pn«u-                 ^^^| 
Dwcr  lobo,  whore  were  two  firnall  cavitiiw.                ^^^| 
iid  oxtonaivc  do^KMits  in  abdotuioal  organa               ^^^1 

be  progress  of  the  disease.    The            ^^M 
coexisting    broncho-pneumonia,            ^^M 
lie  pneumonia  of  the  protracted            ^H 
e  fever  is  not  often  steadily  high,            ^^M 
'ig.  213).    It  frequently  runs  for            ^H 
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several  days  between  99°  and  102**  F.,  and  then,  without  erident  cawe, 
rifies  to  104"  F.  or  over;  again,  it  may  be  scarwly  over  lOO**  P.  for  ikr» 
together.     In  infants  the  morning  temperature  is  fn^quentt .  tvuL 

although  the  evening  temi)orature  mav  Ik*  103"  or  103^  F.      i  ward 

the  close  of  the  disease,  when  softening  and  breaking  (lourn  an?  acbi 
going  on,  the  regular  hectic  temjierature  of  adults  is  rarely   sttii  in 
young  child  (Fig.  213).    Wlule  the  presence  of  fever  is  of  gn-*ut  ^iguiti- 


Flo.  818.— TubcrcQlous  pneumonia,  wUh  cxt«Ditire  KofYenltiir  and  exuvation.     A  delieftte  cltiM 
thirteen  iiionthA  old;  wuitflit,  10  |HMin«K;  came  under  oKiM!rv«tif»n  f'*nr  w^ffci  hrff>rr- 
witfi  con!M»lUl«tion  ut  Bpt-x  nf  ri^lit  lun«r.    Si|;nii  in«?rpn.'*<:-d  in  in'-  ' 
until  lliero  w«ri'  huaix],  fruiii  t-IuviL-le  tn  ln-litw  tin'  nipple,  vxa-:^ 
breuthing  and  niany  nioint  rilfn ;  |K*reuw«iun  uote  wus  tint;  I"  i 

troiiie  apex.     No  diRtincl  aifja  "fa  ouvtty  ;  no  hectic  fevvr;  n»  nw^-cUtUtf.  ! 

laiyv  cavity  ( Fiif.  307)  at  riifht  n^^ex  partly  filkni  with  cbhcou*  ma.'«u> ;  ti'xftu 
monla  (Kitf.  ^>6)  of  tnc  rr.«t  of  niiflit  up|:Kir  lobe,  with  oeattered  Uepoaito  iu  Uic  ouicr 
the  oppOAitti  iun^,  and  a  few  in  thu  uUiumiDal  organa. 

cance,  its  course  has  almoet  no  diagnostic  importance  in  early  life.    Espe- 
cially should  out?  beware  of  drawing  the  conclusion  that,  because  the  fev«T  ■ 
is  not  hectic,  there  is  no  breaking  down  of  the  lung.  V 

Sweating  belongs  only  to  the  late  stage  of  the  disease,  and  is  usnaQj 
associated  with  the  hectic  type  of  fever;  both  these  are  regiiliu*  syinptomi 
in  children  over  seven  years  old,  but  not  in  very  young  children. 

Wasting,  like  fever,  is  characteristic  of  all  active  tuberculous  prooooM. 
Whenever  they  are  associated*  tuberculosis  should  always  be  suspeotdd, 
no  matter  how  obscure  the  other  symptoms  may  be.  The  wasting  is  not 
always  rapid,  but  it  is  usually  continuous  while  fever  lasts.  Daring  tba 
periods  of  temporary  improvement,  children  may  not  only  ceaae  to  Iok^ 
but  may  actually  gain  in  weight.  In  the  early  stige  of  the  diaeAse,  vai^ 
ing  is  especially  suggestive  when  it  continues  without  apparent  cmm» 
after  measles  or  pertussis,  or  when  it  persists  under  other  circumstoaem 
in  spite  of  a  good  appetite  and  apparently  good  digestion.  It  may  at 
first  be  80  slight  as  not  to  be  noticed  unless  the  scales  are  employed.  In 
obecnre  cases  this  steady  loss  of  woigtit  is  a  point  of  much  diagnoitio 
value,  and  is  frequently  overlooked.  Toward  the  close  of  the  disease  than 
is  rapid  and  frequently  extreme  emaciation.  M 

Cough,  although  almost  invariably  present,  shows  no  pecuUaritios.    It  1 
may  be  hard,  dry,  or  suppressed ;  it  sometimes  oocnrs  in  paroxysms  n- 
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aembling  pertusais,  which  may  or  may  not  depend  upon  the  presence  of 
enlarged  bron<;hial  glands. 

Expectoration  is  absent  in  inlanU,  the  matters  coughed  up  being 
swallowed.  In  children  over  seven  years  old,  we  often  get  a  profuse  muco- 
purulent expectoration,  but  it  is  very  exceptional  below  this  age. 

Haemoptysis  is  a  rare  symptom,  but  not  unknown  even  in  young  chil- 
dren. Henoch  has  reported  a  case  of  fatal  haemoptysis  in  a  child  ten 
mouths  old,  where  the  haemorrhage  wus  due  to  the  rupture  of  an  aneurism 
in  the  wall  of  a  cavity.  Herz,  in  247  clinical  cases  of  tuberculosis  in  chil- 
dren, records  8  of  hajraoptysis — 4  of  them  under  five  years,  and  the  young- 
est only  eighteen  months  old.  The  records  of  131  autopsies  on  tuborcu- 
lous  children  in  the  Pendtebury  Hospital,  show  that  haemoptysis  was  four 
times  a  cause  of  death;  two  of  these  patients  w^cre  under  five  years,  and 
one  was  only  twelve  months  old.  I  have  never  met  with  a  case  of  hsemop* 
tysis  under  five  years  old.  As  in  adults,  fatal  haemoptysis  is  usually  due 
to  the  opening  of  a  large  vessel  by  ulceration  in  the  wall  of  a  cavity,  which 
is  sometimes  in  the  lung  and  sometimes  in  one  of  the  bronehml  glands. 

The  respiration  in  all  cases  of  tuberculous  pneumonia  is  acceleratedi 
and  usually  out  of  proportion  to  the  rise  iu  temperature.  As  the  lung 
becomes  more  and  more  extensively  inva^led  there  is  constant  dyspnoea. 
The  pulse  is  rapid  in  the  early  stage,  and  continues  so  throughout  the 
disease;  toward  the  end  it  becomes  weak  and  irregular.  Irregular  respi- 
ration and  a  slow,  irregular  pulse,  may  occur  at  any  time  from  the  develop- 
ment of  cerebral  complications. 

Pleuritic  pains  in  the  chest  are  not  frequent  in  children.  Qaetro-in- 
testinal  symptoms,  such  as  indigestion,  vomiting,  diarrhoea,  etc.,  are  gen- 
erally present,  but  are  not  peculiar  in  this  disease.  They  usually  depend 
Qpon  the  patient*s  general  condition,  only  exceptionally  upon  tuberculous 
disease  of  the  stomach  or  intestines.  The  characteristic  symptoms  of 
intestinal  ttiberculosis — abdominal  pain,  tenderuesa,  uucuutroltable  diar- 
rhoea, and  intestinal  hemorrhage — are  not  often  met  with  in  children 
under  five  years.  With  such  symptoms,  and  sometimes  when  they  are 
doubtful  or  absent,  careful  palpation  of  the  abdomen  may  disclose  the 
presence  of  enlarged  mesenteric  glands.  When  these  are  not  readily  felt 
through  the  abdominal  walls,  they  may  sometimes  be  discovered  by  a  rec- 
tal examination  after  the  method  of  Carpenter  (liondon). 

The  spleen  is  often  enlarged,  sometimes  very  much  so,  but  this  does 
not  occur  with  sufficient  frequency  to  be  of  much  diagnostic  value.  It 
may  be  due  to  tuberculous  deposits,  to  causes  connected  with  the  lungs  or 
heart,  or  to  fever.  The  liver  is  never  enlarged  from  tuberculous  deposits, 
but  may  be  so  from  amyloid  or  fatty  degeneration,  or  from  obstructed 
circulation,  as  in  the  case  of  the  spleen. 

Dropsy  is  rare  and  seen  only  toward  the  close  of  the  disease.  It  may 
depend  upon  anaemia,  upon  complicating  nephritis,  especially  amyloid  de* 
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generatioiii  upon  cardiac  or  pulmonary  conditions  leading  to  interferencw 
with  the  return  circulation,  or  upon  pressure  of  tuberculous  rotro-{>ento> 
neal  or  mesenteric  glands  upon  the  inferior  vena  cava.  Clabbing  of  tJw 
fingers  is  occasionally  seen  in  cases  running  a  very  protracted  course,  and 
is  due  to  obstructed  circulation. 

Auiemia  is  commonly  associated  with  wasting,  and  it  is  of  special  im- 
portance where  the  latter  is  slight  or  absent.  It  is  a  frequent  sequel  of 
acute  disease  in  infancy  when  not  dependent  on  tuberculosis;  when,  how- 
ever^ it  is  afisociate<i  with  low  fever,  cough,  and  persistence  of  rdles  in  the 
chest,  it  should  always  excite  apprehension. 

3.  Chionio  Taberculoos  Pneumonia. — In  young  children  this  i&  a  chronic 
interstitial  pneumonia  associated  with  tuberculous  deposits.  These  casH 
have  usually  had  their  beginning  in  one  of  the  more  acute  forms  just  d^ 
scribed.  The  primary  attack  runs  a  tedious,  protracted  course;  there 
a  slow  convalescence  and  apparent  recovery,  although  this  is  not  com 
Often  a  slight  cough  remains,  or  returns  from  the  slightest  expovnre 
other  exciting  cause.  The  child  does  not  regain  his  former  weight  or 
vigour,  and  careful  examination  of  the  lungs  shows  that  some  abnomul 
signs  remain.  There  are  frequently  present  feeble  breathing  and  slight 
dulness  over  the  affected  part  of  the  lung,  and  occasionally  frictkm- 
sounds  may  be  heard. 

After  a  few  months,  possibly,  the  child  has  another  attack  resembling 
the  first  and  running  the  same  tedious  course.  It  is  acoompanied  by  fevefi 
cough,  and  perhaps  there  is  a  fresh  consolidation  of  some  part  of  the  lungi 
generally  in  the  neighbourhood  of  the  old  disease.  AU  active  symptoms 
finally  subside,  and  most  of  the  signs  of  recent  disease  disappear ;  but  it  is 
usually  found  then  tliat  the  lung  is  not  quite  in  so  good  condition  as  it 
was  before  this  second  illness.  The  acute  attacks  may  be  repeated  ssTenl 
times  and  pass  under  the  name  of  bronchitis,  broncho-pnenmoniat  or 
pleurisy.  They  may  extend  over  a  period  of  two  or  three  years  or  eTsn 
longer.  The  general  health  in  the  interval  is  not  good,  there  being  present 
in  most  aises  anremiii,  with  the  usual  symptoms  of  malnutrition  ;  the  chil- 
dren are  regarded  lis  being  very  delicate. 

The  coarse  of  this  disease  thus  differs  in  no  essential  particulars  from 
that  of  simple  chronic  broncho-pneumonia  (page  583) ;  the  pbysiciU  signs 
likewise  are  identical  in  character,  although  they  may  differ  in  their  loca- 
tion. They  are  generally  found  in  the  same  situations  as  are  the  signs  io 
the  more  rapid  forms  of  pulmouary  tuberculosis  in  early  childhood.  A 
fatid  result  in  these  cases  is  usually  brought  about  in  one  of  three  ways: 
(1)  by  the  development  of  acute  tuberculous  pneumonia  or  miliary  tnbcr- 
culosis  of  the  lungs,  occurring  with  the  symptoms  of  one  of  the  prerions 
exacerbations  which  has  come  on  without  apparent  cause  or  perhaps  has 
followed  an  attack  of  measles  or  whooping-cough;  (%)  by  tnbercnloas 
meningitis;  (3)  by  a  simple  acute  broncho-pneumonia. 
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Phyiioal  Signs  of  Tiib«rouloiu  Fneomoiiia. — Speaking  genorally,  there 
IB  no  difl&reuue  ^u  a  jouug  ctiiid  bctvveea  the  signs  of  a  tuberculous  and 
those  of  simple  broncho-pneumonia  except  in  their  position;  for  cavities, 
although  they  are  present  at  autopsy  in  most  of  the  cases,  are  very  rarely 
of  such  size  and  bo  situated  as  to  be  recognised  during  life.  In  children 
over  seven  or  eight  years  old,  and  sometimes  in  those  of  five  or  six,  the 
signs  are  essentially  like  those  in  adults. 

By  reference  to  the  description  of  the  lesions  (page  1077)  it  will  be 
noted  that  the  upper  lobes  are  the  seat  of  the  most  advanced  disease  twice 
as  frequently  as  the  lower  lobes,  and  the  right  lung  rather  more  frequently 
than  the  left.  When  the  disease  is  in  the  upper  lobes  it  is  rarely  at  the 
extreme  apex,  and  when  it  is  in  the  lower  lobes  it  is  very  exceptional  to 
find  it  at  the  base,  posteriorly.  The  region  most  often  involved  is  the 
middle  zono  of  the  lung.  If  the  signs  appear  first  behind  they  are,  in  the 
great  majority  of  cases,  in  the  interscapular  space ;  if  in  the  lateral  part 
of  the  chest,  they  are  in  the  middle  or  upper  part  of  the  axilla;  if  in 
front,  they  are  in  the  mammary  region,  more  frequently  above  than  below 
the  nipple,  but  rarely  extending  ijuite  to  the  clavicle.  In  other  words,  it 
is  near  the  root  of  the  lung  that  the  disease  most  frequently  begins,  spread- 
ing thence  forward  more  often  than  backward.  The  explanation  of  this 
ia  found  in  the  fact  that  the  disease  in  infants  and  young  children  so  often 
extends  from  the  lymph  nodes  at  the  root  of  the  lung  tn  the  lung  itself. 
The  physical  signs  themselves  may  be  grouped  under  four  heads,  corre- 
sponding to  the  pathological  conditions  existing  in  the  various  stages 
of  the  disease — viz.,  (1)  localized  bronchitis;  (2)  partial  consolidation; 
(3)  complete  consoHdation ;  (4)  excavation.  The  early  signs  in  the  first 
two  stages  arr^  idnntirnl  with  thnye  described  in  hroncho-pneumrmift,  thosie 
of  the  third  stage  boing  tho  higns  af  the  persii^tent  form.  As  a  ruk\  bow- 
ever,  the  transition  of  the  signs  from  one  stage  to  another  is  much  slower 
in  tubf^rfulous  than  in  siuiplo  bronoha-pnoutnonia. 

As  stated  in  the  description  of  the  lesions,  cavities  are  found  in  the 
lungs  in  the  majority  of  cases  of  infants  dying  from  tuberculosis  of  the  lungs. 
It  is,  however,  rare  that  they  can  be  recognised  in  children  under  three 
years  old.  From  three  to  eight  years  they  give  more  positive  signs,  and 
after  eight  years  practically  the  same  signs  as  in  adults.  The  reason  why 
in  infancy  cavities  arc  so  seldom  recognised  during  life  is  because  they 
are  generally  small,  often  centrally  located,  nearly  always  filled  with  thick 
pus  or  cheesy  matter,  and  mrely  communicate  freely  with  the  bronchi. 
On  the  other  hand,  it  is  very  common  to  find  signs  in  young  children 
which,  if  heard  in  adults,  would  be  regardetl  as  almost  positive  evidence  of 
a  C4ivity,  although  none  is  present.  These  signs  are  cracked-pot  reso- 
nance and  cavernous  breathing.  They  are  not  nsually  due  to  bronchi- 
ectasis, since  this  condition  belongs  to  chronic  cases,  and  especially  to 
older  children ;  but  most  frequently  to  consolidation  about  a  large  bron* 
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cfaofi  raperficially  ntaated — riz.,  below  tbe  cUvicIe,  high  in  the  axilla 
in  the  intencapalar  region.    The  wide  area  over  which  this  broDch<H 
ernoiui  breathing  ia  beard,  ij  one  of  the  most  striking  points  of  differesM 
from  the  Bigns  of  a  cavity. 

CoTine,  Duration,  and  Termination. — Whatever  maj  be  the  erolation 
of  the  symptoms,  and  the  variations  are  almost  endless^  the  cases  fall  readDT 
into  two  groups, — those  in  which  the  progress  is  rapid  and  steady  and  those 
in  which  it  ia  slow  and  intermittent  The  doration  of  the  first  gronp  u 
from  four  to  eight  weeks.  Fever  is  constant,  wasting  progresBire,  and  tba 
physical  signs  show  a  steady  advance  of  the  disease  in  the  laogs.  Dyspnoa 
becomes  severe  and  constant;  the  pulse  grows  more  and  more  rapid  and 
feeble ;  and  death  occurs  from  exhaustion,  pulmonary  cedema,  or  syncope, 
less  frequently  from  meningitis. 

In  the  second  group  the  duration  is  from  two  to  twelve  inontha.  TTie 
course  can  not  better  be  described  than  as  a  succession  of  attacks  of 
broncho-pneumonia,  sometimutf  separated  by  an  interval  of  several  wecb^ 
at  other  times  one  coming  on  before  the  first  is  fairly  over.  During 
exacerbations  the  symptoms  resemble  those  of  the  first  form,  there  bein^ 
marked  fever,  wasting,  cough,  and  dyspnoea.  The  child  may  seem  hope- 
leasly  ill  when,  without  any  special  reason,  a  change  for  the  better  occnrs, 
the  acute  symptoms  abating  and  the  signs  of  consolidation  in  great  mes*- 
ure  disappearing.  Toward  the  end  of  the  disease  the  pulmonary  and 
constitutional  symptoms  become  constant,  and  frequently  tJiere  arc  addad 
symptoms  due  to  extension  of  the  tuberculous  process  to  other  parts  of 
the  body — the  brain,  peritoneum,  intestines,  mesenteric  glanda,  etc. 
These  cases  die,  as  do  the  more  acute  ones,  from  the  local  disease  in 
the  lungs  or  from  general  infection. 

Diagnosis. — ^The  evidence  upon  which  a  diagnosis  of  tuberculosis  is 
made,  is  of  two  kinds — that  which  relates  to  the  patient  and  that  which 
relates  to  the  local  disease.  In  any  case,  a  diagnosis  is  reached  by  weigh- 
ing the  evidence  as  a  whole  rather  than  by  relying  upon  the  presence  of 
particular  symptoms  or  physical  signs.  One  should  investigate  the  family 
history,  surroundings,  and  previous  condition  of  the  patient;  also  the 
mode  of  onset,  and  course  of  the  disease,  and  consider  the  evidence 
alTordcd  by  the  examination  of  the  patient. 

A  careful  examination  of  the  family  history  should  be  made  to  deter- 
mine, first,  the  existence  of  phthisis  in  the  parents  or  in  other  mexubers 
of  the  family,  near  or  remote.  Childreu  more  often  inherit  a  predis- 
position from  the  motlirr  than  from  the  father,  and  are  more  likely  to 
contract  it  from  her,  owing  to  the  closer  contact.  It  is  not  enough  sim- 
ply to  investigate  the  question  of  phthisis.  Inquiry-  should  be  made  re- 
garding meningitis,  disease  of  the  cervical  glands,  spine,  hip,  knee^  or 
ankle,  especially  in  the  other  children  of  the  family.  These  points  art 
important  not  only  to  establish  the  fact  of  heredity  but  also  the  pro! 
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chances  of  exposure.  Other  oonditions  favourable  for  acquiring  the  dis- 
taai?  should  be  cousideretl,such  as, in  a  private  family, exposure  to  nurses 
or  other  members  of  the  household;  also  whether  the  surronndinge  have 
beeu  HUfli  as  would  givt)  opportunities  for  infection,  as  in  cubcs  where 
a  child  has  been  reared  in  a  tenement  house,  or  has  been  long  an  inmate 
of  u  hospital  or  other  institution.  In  the  child's  previous  history,  it  is 
im]iortant  to  know  whether  there  have  been  other  manifestations  of 
tulKToulosij?  in  the  cervical  glands,  spine,  hip,  knee,  or  ankle,  or  the 
skin;  also  whether  he  has  been  liable  to  attacks  of  severe  or  protracted 
bronchitis  or  broncho-pneumonia.  If  he  has  had  measles  or  pertussis, 
it  is  important  to  know  whether  they  were  severe,  accompanied  by  pul- 
monary complicationSj  or  followed  by  a  protracted  cough  or  obscure  fever. 
The  child's  general  constitution  should  be  considered,  whether  he  ia 
delicate,  narrow-chested,  poorly  nourished,  or  anEemic. 

In  its  symptoms  and  course  it  is  with  simple  broncho-pneumonia  that 
tuberculous  disease  is  likely  to  be  confounded.  The  onset  of  simple 
pneumonia  is  usually  rapid  and  often  abrupt;  tuberculous  pneumonia 
more  frequently  develops  gradunlly  with  constitutional  sj-mptoms  pre- 
ceding the  local  ones  by  several  days  or  even  weeks.  When  tuberculosis 
develops  rapidly,  the  pulmonary  symptoms  and  the  physical  sigus  may 
be  identical  in  the  two  conditions.  One  is  often  struck  during  the  acute 
stage  with  the  disproportion  between  the  general  symptoms — loss  of 
flesh,  prostration,  and  temperature — and  the  local  evidences  of  pulmo- 
nary disease.  When  the  patient  dies  in  the  early  acute  stage  the  disease 
is  rarely  recognised,  nor,  indeed,  can  it  be  diagnosticated  with  certainty. 
Usually  it  is  not  until  the  time  for  resolution  to  occur  that  the  course 
of  the  disease  suggests  something  different  from  broncho-pneumonia. 
The  question  then  arises  whether  we  have  to  deal  with  a  case  of  per- 
sistent broncho-pneumonia  or  with  tuberculosis.  It  should  be  remem- 
bered that  it  is  not  infrequent  for  simple  broncho-pneumonia  to  resolve 
slowly  or  to  go  on  to  the  development  of  chronic  interstitial  pneumonia; 
and  that  local  conditions  as  determined  by  physical  signs,  which  in  adults 
would  be  regarded  as  certainly  tuberculous,  very  often  in  children  arc 
simple  processes. 

Often  the  course  of  the  disease,  after  the  first  acute  period  has  pa8Bed> 
furnishes  further  evidence  to  clear  up  the  diagnosis;  but  not  necessarily, 
for  in  tuberculosis  it  may  be  steadily  downward,  or  it  may  be  marked  by 
periods  of  remission  and  exacerbation,  and  the  same  is  true  of  simple 
pneumonia.  Fever  is  a  more  constant  symptom  in  tuberculosis,  and  it 
is  usually  higher  than  in  persistent  broncho-pneumonia;  but  the  excep- 
tions are  so  many  and  the  variations  so  wide  that  it  is  not  safe  in  young 
children  to  lay  very  much  stress  upon  the  temperature  curve.  Auffimia 
and  wasting  are  more  marked  in  tuberculosis,  and  in  most  cases  pro- 
gressive.   A  copious  muco-purulent  expectoration  is  seen  almost  as  fre- 
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quently  in  pneumonia  as  in  tuberculosis;  but  in  neither  disease  is  it 
common  under  five  years.  The  presence  of  the  bacillus  tuberculosis  in 
the  sputum  is,  of  course,  positive  evidence  of  tuberculosis. 

With  infants  and  young  children  the  only  satisfactory-  method  of 
obtaining  the  sputum  for  examination  is  to  pass  the  atomach-tuhe  well 
into  the  oesophagus,  and  stain  the  mucous  which  adheres  to  it  when  with- 
drawn. This  procedure,  first  employed  I  think  in  the  Babies*  Hospital, 
has  been  in  constant  use  by  us  in  that  institution  for  several  years  with 
the  most  satisfactory  results. 

Simple  broncho-pneumonia  may  affect  any  part  of  the  lungs,  but  by 
preference  the  lower  lobes  posteriorly.  The  signs  of  tuberculosis  naay 
likewise  be  found  anywhere,  but  most  frequently  in  the  anterior  part  of 
the  lung,  the  mammary  region,  the  axillary  margin,  or  the  apex;  if  po^ 
terior,  the  signs  are  usually  at  the  apex  or  in  the  interscapular  region. 
From  the  character  of  the  physical  signs,  no  inference  can  be  drawn  un- 
less a  cavity  can  be  positively  made  out;  but  when  the  process  has 
advanced  to  that  stage,  the  diagnosis  is  generally  plain  from  the  general 
symptoms. 

Tuberculin  with  older  children  is  quite  as  useful  for  diagnosis  as  with 
adults.  With  infants  and  very  young  children,  on  account  of  the  well- 
marked  fever  which  is  usually  present,  it  is  less  frequently  applicable. 

Meningitis  developing  during  a  pulmonary  disease  of  doubtful  char- 
acter, is  generally  tubcTculous,  and  its  occurrence  is  usually  to  be  inter- 
preted as  establishing  the  tuberculous  nature  of  the  process  in  the  lungA. 
The  development  of  cheesy  lymph  glands  in  the  neck,  the  groin^  or  axillA, 
or  the  presence  of  symptoms  pointing  to  enlargement  of  the  bronchial 
glands,  or  those  of  chronic  peritonitis  with  or  without  ascites,  or  intc^ 
tinal  haemorrhage — all  point  strongly  to  tuberculosis. 

If  the  acute  symptoms  begin  during  measles  and  persist,  they  may 
due  either  to  broncho-pneumonia  or  to  tuberculosis.  If,  however,  they 
begin  insidiously  during  convalescence  from  measles,  they  are  very  prob- 
ably due  to  tuberculosis.  If  the  symptoms  begin  acutely  during  per- 
tussis, they  may  be  due  to  simple  broncho-pneumonia  or  a  tuberculous 
process;  but  if  they  develop  gnidually  and  insidiously  after  pertussis, 
the  disease  is  probably  tuberculosis.  It  should  not  be  forgotten,  however, 
that  it  is  not  uncommon  for  simple  broncho-pneumonia  occurring  with 
pertussis,  to  persist  two  or  three  months,  or  until  the  attack  of  pertuscii 
has  subsided. 

If  the  child  was  previously  healthy  and  living  in  good  surroundingi, 
and  if  the  disease  began  with  acute  symptoms,  the  process  is  simple 
pneumonia  in  nine  cases  out  of  ten,  no  matter  how  irregular  its  course, 
how  prolonged  its  duration,  or  what  the  physical  signs.  Still,  after  all 
has  been  said,  the  diagnosis  is  in  all  ca^^es  diPRcult,  and  in  some,  par- 
ticularly the  more  chronic  ones,  a  positive  diagnosis  is  impoedble,  u 
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na  one  knows  »o  well  as  he  who  has  an  opportunity  to  follow  hiB  cases 
to  autopsy. 

III,  Chronic  Phthisis. — This  form  of  tuberculoaiBj  with  ita  chronic 
hectic  fever,  slow  cavity  formation,  progreBsive  emaciation^  night  sweats, 
etc.,  ifl  very  rarely  seen  before  the  tifth  year,  and  it  is  not  at  all  frequent 
until  the  tenth  or  twelfth  year.  In  ita  symptoms,  course*  termination, 
And  physical  signs,  it  resembles  the  same  disease  in  adults^  and  need  not 
be  described  at  length  here. 

IV.  Tuberculosis  of  the  Bronchial  Lymph  Nodes  (Bronchial 
Glandh). — ^This  condition  is  usually  associated  with  some  form  of  pul- 
monary tuberculosis,  but  it  may  exist  as  the  most  important  and  some- 
times as  the  only  tuberculous  lesion. 

Ita  symptoms  are  usually  associated  with  those  of  pulmonary  or  gen- 
eral tuberculosis ;  but  they  may  occur  when  the  pulmonary  changes  are 
too  few  to  be  recognised  either  by  symptoms  or  physical  signs.  From  the 
great  frequency  with  which  this  lesion  is  found  in  infants  and  young  chil- 
dren, it  might  be  expected  that  local  symptoms  would  be  common  in  such 
patients.  They  are,  however,  in  my  experience,  quite  exceptional.  Moat 
of  the  cases  in  which  well-marked  symptoms  occur  are  in  children  over 
two  years  old,  and  it  is  between  the  third  and  tenth  years  that  they  are 
usually  Been.  In  infancy,  although  these  glands  are  almoat  invariably 
affected,  death  in  the  great  nmjority  of  vases  occurs  from  the  pulmonary 
disease,  before  the  later  changes  in  the  glands  have  had  time  to  develop. 

General  symptoms  indicating  a  tuberculous  cachexia  may  or  may  not 
precede  the  loral  ones.  The  latter  are  chiefly  mechanical,  and  depend 
upon  the  size  of  the  glands  and  upon  their  anatomical  relations,  and  very 
little  or  not  at  nil  upon  the  nature  of  the  changes  in  them.  The  most 
important  relations,  so  far  as  the  production  of  symptoms  is  concerned, 
are  those  which  they  bear  to  the  pneLimogaslric  and  recurrent  laryngeal 
nerves,  the  superior  vena  cava,  the  trachea,  and  bronchi ;  those  less  impor- 
tant are  to  the  aorta,  pulmonary  artery,  and  (esophagus. 

Pressure  upon  or  irritation  of  the  pneumogastric  or  recurrent  nerves 
produces  cough,  dyspnoea,  and  sometimes  a  change  in  the  voice.  The  cough 
is  hoarse,  persistent,  and  tejising,  and  frequently  occurs  in  paroxysms  which 
in  many  respects  resemble  those  of  pertussis,  but  it  lacks  the  characteristic 
whoop,  and  ia  not  accompanied  by  the  expectoration  of  the  mass  of  tena- 
cious mucus.  These  paroxysms  are  severe  and  often  prolonged,  but  careful 
observation  shows  distinct  differences  from  those  of  pertussis,  though  by 
an  unfamiliar  ear  the  two  are  easily  confounded.  The  dyspnoea,  like  the 
cough,  ia  paroxyemal,  and  sometimes  strongly  resembles  ordinary  spas- 
modic croup ;  at  other  times  it  is  like  a  aevore  attack  of  asthma.  Such 
symptoms  may  come  and  go,  but  they  are  frequently  prolonged,  and  usu- 
ally in  the  interval  between  the  severe  seizures  the  patient  is  not  wholly 
tree  from  dyspnoea.     Although  the  chief  cause  of  dyspnoea  is  no  donbt 
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nerve  irritation,  it  may  be  due  in  part  to  pressure  upon  the  trachea  or  on« 
of  the  large  bronchi.  In  dyepntea  from  pressure  on  the  trachea  the  head 
is  usually  thrown  back,  and  the  obstruction  is  more  frcquentij  on  expira 
tion  than  on  inspiration. 

After  such  symptoms  as  those  mentioned  have  existed  for  a  fow  da 
or  weeks,  and  in  some  cases  without  any  warning,  there  may  occur  a  &a 
den  attack  of  asphyxia  which  may  prove  fata].    This  is  generally  due 
ulceration  of  a  caseous  gland  into  the  trachea  or  a  large  broDchas  and 
escape  of  a  large  mass  into  the  air  passages,  where  it  produces  the 
effects  as  any  other  foreign  body. 

Loeb  has  collected  fifteen  cases  of  this  description,  a  BummarT 
which  gives  a  good  idea  of  the  circumstances  under  which  this  accident 
usually  occurs:  In  four  cases  death  took  place  in  the  first  attack  of  suffo- 
cation, the  ouly  previous  symptom  having  been  cough;  in  three  there 
had  been  a  number  of  milder  attacks  extending,  in  two  of  the  caftea,  over 
a  considerable  period  before  the  occurrence  of  the  fatal  one ;  in  tbrwe, 
death  occurred  in  the  tirst  attack,  in  children  who  had  no  previous  coogb 
and  who  were  apparently  healthy ;  in  one,  the  fatal  attack  came  on  during 
pertussis.  In  the  majority  of  the  cases,  death  followed  in  from  five  to  ten 
minutes  from  the  first  symptom;  in  a  few  the  patients  lived  for  an  hoar. 
In  rare  cases  after  ulceration  into  the  trachea,  the  patient  has  coughed  ap 
a  large  quantity  of  foul  pus,  and  recovered. 

Pressure  upon  the  superior  vena  cava  is  usually  associated  with  spas- 
modic dyspna^a  and  cough,  and  causes  cyanosis  of  the  face  and  bluoneM 
of  the  lips.  There  is  frequently  a  puflineBS  of  the  face,  and  there  may  be 
marked  uHlema.  The  coexistence  of  cyanosis  with  such  wdema,  when  the 
nrine  is  free  from  signs  of  renal  disea^,  should  always  lead  one  to  suspect 
pressure  at  the  root  of  the  lung.  In  some  rare  cases  the  interference  with 
the  return  circulation  has  b(*eu  so  marked  that  meningeal  hemorrhage 
has  resulted.  By  a  process  of  ulceration  set  up  by  these  glands  they  may 
open,  not  only  into  the  air  passages,  but  into  the  pericardium,  the  oesopha- 
gus, or  any  of  the  large  vessels.  The  last  mentioned  is  usually  followed 
by  instant  death.  Aldibert  reports  two  oases  in  which  the  pulmonary 
artery  was  opened,  death  occurring  from  hEemoptysis,  as  there  was  alao  a 
communication  with  one  of  the  large  bronchi.  In  Vogel's  case  the  sub- 
clavian vein  was  perforated,  and  death  resulted  from  the  entrance  of  air. 
If  ulceration  bakes  place  into  the  surrounding  connective  tissue,  a  medias- 
tinal abscess  may  result,  producing  any  of  the  pressure  symptoms  noted 
above,  and,  in  addition,  dysphagia  from  pressure  on  the  oosophagiis.  Socfa 
an  abscess  may  point  in  the  supni-sterual  notch;  it  may  open  through  the 
ohest  anteriorly  between  the  ribs  or  at  the  xiphoid  cartilage;  or  it  may 
burrow  along  the  oesophagus  to  the  peritoneal  cavity.  As  a  rule,  howcvw, 
patients  die  of  general  tuberculosis  before  the  local  condiUooa  hare  ad- 
vanced so  far. 
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Fhysioal  Signs. — In  order  to  produce  physical  signB,  the  mass  of  taber* 
culous  lymph  nodes  must  be  large  enough  to  form  a  mediastinal  tumour, 
or  60  situated  as  to  produce  pressure  on  the  trachea  or  bronchi.  As  a  rule, 
the  signs  are  more  charactfristic  behind  than  in  front.  Percussion  may 
give  dulness  anteriorly  over  the  first  piece  of  the  sternum  or  posteriorly 
along  one  or  both  sides  of  the  spine  from  the  second  to  the  fifth  dorsal 
vertebra;  the  dulnoss  is  rarely  complete.  Auscultation  posteriorly  may 
give  in  the  most  marked  casea  amphoric  or  cavernous  breathing,  or  exag- 
gerated bronchial  breathing  with  prolonged  expiration,  in  those  which 
are  loss  pronounced.  Large,  moist  rdlcs  are  sometimes  heard.  The  aus- 
cultatory signs  are  so  like  those  of  a  cavity  that  it  is  often  difficult  to 
believe  that  a  cavity  does  not  exist  The  sounds  heard  appear  to  be  those 
produced  in  the  trachea  and  bronchi  transmitted  to  the  ear  with  great 
exaggeration  by  the  mass  of  lymph  nodes  which  surrounds  them  and 
fills  the  space  between  them  and  the  chest  wall.  When  the  head  is  thrown 
back  a  venous  hum  may  sometimes  bo  hoard.  If  one  of  the  primary  bron- 
chi or  one  of  its  lobar  divisions  is  compressed,  there  may  be  very  feeble 
respiration  over  one  lung  or  one  lobe;  if  the  pressure  is  sufficient  to  pre- 
vent the  entrance  of  air,  or  if  one  of  these  large  ttibes  has  been  plugged 
by  a  caseous  mass,  there  is  an  absence  of  respiratory  murmur  over  a  single 
lobe  or  an  entire  lung.  This  sign  is  of  great  diagnostic  value,  but  it  ia 
not  often  present. 

Diagnour^Enlargement  of  the  bronchial  glands  to  a  sufficient  degree 
to  produce  symptoms,  may  occur  in  syphilis,  in  Hodgkin's  disease,  and  in 
various  forms  of  malignant  disease  of  the  mediastinum.  A  certain  amount 
of  swelling  is  seen  in  nearly  all  cases  of  simple  bronchitis  or  pneumonia, 
especially  in  those  running  a  subacute  or  chronic  course.  Whether  this 
simple  hyperplasia  is  ever  sufficient  to  cause  such  symptoms  as  those  men* 
tioned  is  exceedingly  doubtful.  I  have  myself  never  known  it  to  pro- 
duce anything  more  marked  than  a  spasmodic  cough.  The  groat  infre* 
qnency  of  other  forms  of  enlargement  to  a  sufficient  degree  to  be  of 
clinical  importance,  usually  warrants  us,  from  the  symptoms  mentioned, 
in  making  the  diagnosis  of  tnberculosis.  The  development  in  a  child  of 
a  chronic  abscess  in  the  anterior  mediastinum,  is  almost  always  due  to 
tuberculous  glands;  and  so  is  one  in  the  posterior  mediastinum,  provided 
Pott's  disease  can  bo  excluded. 

The  most  important  points  for  diagnosis  are  the  association  of  a  spas- 
modic cough  with  paroxysms  of  dyspnoea  resembling  asthma  or  croup, 
■nd  oedema  or  congestion  of  the  face.  More  stress  is  to  be  laid  upon 
the  symptoms  than  upon  the  physical  signs ;  the  latter  are  at  most  only 
oonfirmatory.  The  chief  difficulty  in  diagnosis  is  found  in  those  caseB 
which  present  few  or  no  other  signs  of  tuberculosis,  and  which  come  first 
under  observation  with  attacks  of  dyspnoea  or  asphyxia  resembling  laryn- 
geal Btenosis.     In  many  such  cases  tracheotomy  has  been  done  without 
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finding  any  cause  for  the  djspna'u,  the  autopsy  ehowing  it  to  be  due  to 
ulceration  and  impaction  of  a  caseous  gland. 

General  PrognoslB  of  Tubercolosit. — The  outlook  for  a  young  child 
with  general  or  pulmonary  tuberculosis  is  always  bad.  So  long  as  the 
disease  remains  confined  to  the  lymph  nodes,  the  child  is  not  usually  in 
danger,  except  from  accidents  connected  with  their  softening  and  oioer- 
alien,  which  after  all  are  rare.  Spontaneous  cure  may  occur  in  them 
glands  in  the  same  way  as  in  others  in  the  body — viz.,  by  encapeula- 
tion,  calcification,  etc.  Such  a  result  is  no  doubt  a  very  frequent  one; 
exactly  how  often  it  occurs  it  is  impossible  to  say.  Hut  when  once  the 
disease  has  gained  any  headway  in  the  lung  itself,  its  steady  adTance  ii 
almost  certain  in  a  young  child.  In  those  who  are  older  and  have  mors 
resistance  the  chances  of  an  arrest  of  the  process  are  much  greater. 

If  the  bacilli  have  gained  entrance  into  the  body  in  any  considerable 
numbers,  oven  though  they  are  shut  up  in  an  encapsulated,  oaaooiU) 
bronchial  gland,  the  patient  is  never  free  from  the  danger  of  general 
infection.  M 

Prophylaxia — The  prevention  of  tuberculosis  must  have  constant  ref-  ■ 
erence  to  iU  cause.     The  first  essential  is  the  destruction  of  the  tubercle 
bacilli  wherever  they  exist.     Since  moat  of  the  germs  existing  in  the  air 
are  derived  from  the  sputum  of  patients  affected  with  pulmonary  tnber-    _ 
culosis,  it  should  be  insisted  upon,  everywhere  and  at  all  times,  that  the  I 
sputum  from  such  cases  should  be  collected  in  special  cups  or  cloths  and 
destroyed  either  by  germicides  or  by  fire.     The  next  point  is  to  avoid 
needless  exposure.     A  tuberculous  mother  should  on  no  account  nune 
her  child   nor  kiss  it  upon  the  mouth.     A  wet-nurse  likewise  should  be 
free  from  any  tuberculous  taint.     No  nurse  or  other  care-taker  should 
ever  be  employed  about  children  who  has,  or  ever  has  bad,  pulmonary 
tuberculosis.     It  is  wise  to  exclude  also  those  who  suffered  when  children 
from  tuberculosis  of  the  bones  or  the  cervical  glands,  although  the  dan- 
ger from  such  persons  is  extremely  slight.     If  active  tuberculosis  exbits  in   ■ 
any  member  of  the  family,  a  young  child  should  be  kept  away  from  the 
room,  and  if  possible  should  not  reside  in  the  house.     On  no  account 
should  infected  persons  be  allowed  to  kiss  children  or  sleep  in  tho  HUDe 
bed  with  them.     The  danger  from  drinking-nups  and  other  dishes  shoald 
not  be  forgotten.     A  tuberculous  person  should  either  have  his  special 
dishes,  or  the  utmost  care  should  be  taken  to  boil  all  those  which  he  hss 
used.    Cows  whoso  milk  is  nsod  for  children  should  be  under  regular  veteri* 
nary  inspection  and  should  have  passed  the  tuberculin  test     In  any  caa» 
where  the  slightest  doubt  regarding  the  health  of  the  cows  exists,  or  when 
the  source  of  the  milk  is  unknown,  the  milk  should  bo  heated  to  a  tem- 
perature of  ISb"  F.  for  thirty  minutes.     The  danger  of  infection  throofh 
the  alimentary  canal  is  very  much  less  than  through  the  respiratory  tncU 
and  consequently  the  precautions  first  mentioned  are  much  more  impor 
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[tant  than  those  relating  to  the  food,  although  the  latter  should  on  no 
'account  be  neglected. 

In  the  case  of  delicate  children  and  those  of  tuberculous  parents  or 
'with  other  tuberculous  relatives,  everything  possible  should  be  done  to 
fortify  them  ngainst  the  disease.  They  should  be  kept  under  more  or  less 
eonbtant  mt'dieal  supervision  as  regards  their  clothing,  manner  of  life, 

»etc.,  and  should  take  cod-liver  oil  every  winter.  Every  attack  of  bron- 
chitis or  broncho-pneumonia  should  be  watched  with  the  greatest  solici- 
tude. Exj)OKure  to  measlen  or  pertussis  should  especially  be  avoided.  Tlie 
■  country  rather  tliun  the  city  should  be  chorion  for  residence,  and  tlie  child 
should  spend  the  winter  and  spring  in  some  warm,  dry  climate,  such  as 
that  of  southern  California,  the  interior  of  South  Carolina  or  Georgia, 
or  I>akewood,  N.  J.  Parents  should  be  distinctly  taught  that  watchful- 
ness and  care  do  not  mean  coddling  or  the  keeping  of  children  in  the 
house  the  greater  part  of  tlie  time.  Such  children  should  live  as  much 
as  possible  in  the  open  air,  and  evi-ry  form  of  sport  encouraged  which 
tends  to  keep  them  there.  Overheated  houses  are  one  of  the  most  pro- 
lific agencies  in  perpetuating  a  delicate  condition  of  health.  Plenty  of 
fresh  air  in  sleeping  apartments  should  always  be  insisted  upon.  All 
catarrhal  troubles  of  the  nose  and  pharynx  should  receive  early  and 
prompt  attention,  especially  should  hypertrophied  tonsils  and  adenoid 
growths  of  the  pharynx  be  removed,  since  these  are  conditions  which 

I  form  a  most  favourable  nidus  for  the  growth  of  tubercle  bacilli. 
Treatment  of  General  and  Fnlmoziary  Taberooloiia — If  fresh  air  and  a 
proper  climate  are  uecessary  for  the  cure  of  this  disease  in  adults,  they  are 
tenfold  more  necessary  in  the  case  of  children.  Without  them  there  is 
little  hope  for  a  child  with  active  pulmonary  tuberculosis.  Nowhere  do 
these  cases  do  so  badly  as  in  a  hospital  located  in  a  city,  and  no  class  of 
hospital  cases  do  worse  thau  these.  The  same  regions  that  are  beneficial 
for  adult  cases  usually  agree  with  children,  with  the  exception  that  the 
latter,  as  a  rule,  do  better  in  a  warm  than  in  a  cold  climate.  Plenty  of 
fresh  air  and  sunshine  are  essential.  A  child  must  be  where  he  can  be 
kept  in  the  open  air  for  at  least  several  hours  each  day,  in  spite  of 
fever,  cough,  or  other  acute  symptoms. 

For  the  most  acute  cases  where  the  children  are  confined  to  the  bed, 
the  largest,  best-ventilated,  and  sunniest  room  available  should  l>e  secured, 
and  a  window  should  bo  open  the  greater  part  of  the  time.  The  general 
management  of  such  cased  is  the  same  as  for  those  with  acute  pneumonia. 

No  specific  remedy  for  tuberculosis  baa  as  yet  stood  the  test  of  expe- 
rience. The  diet  is  a  matter  of  the  utmost  importance.  Tuberculous 
patients  must  be  fed  like  most  other  sick  children,  care  being  taken  not  to 
disturb  the  digestion  by  the  unnecessary  use  of  dnigs.  For  a  staple  article 
of  diet,  milk  is  the  best,  and  where  this  is  not  well  borne  some  of  its  sub- 
stitutes— kumyss,  matzoon,  etc. — may  be  tried.     Cream  ia  almost  as  nae- 
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fill  as  cod-liver  oil,  and  should  be  given  in  one  form  or  anotJior  wh< 
till'  child  can  take  it. 

The  two  drugs  which  are  most  utieful  are  creosote  and  cod-liv< 
Creosote  may  be  giveu  both  by  the  stomach  and  by  inhalation^  as  in 
of  pneumonia.  By  the  stomach  there  may  be  used  for  older  children,  the 
shellac-coated  pills  containing  one  or  two  drops  of  creosote;  for  those 
who  are  younger,  it  may  ho  given  in  combination  with  the  liquid  pepto- 
noids  or  in  an  emulsion  witli  cod-liver  oil.  Cgd-Hver  oil  i&  iisuallv  best 
given  in  a  fresh  emulsion,  altliough  some  children  bear  the  pure  oil  bei 
ter  than  any  other  preparation.  Inunctions  of  this  or  other  oils  un* 
some  value  when  it  is  not  well  toleratoil  by  the  stomach.  Arsenic,  iroi 
and  the  compound  syrup  of  the  hypopliosphifLfs  are  all  useful  a: 
tonics,  but  as  specifics  their  action  is  very  questionable. 

When  symptoms  pointing  to  tuberculosis  of  the  bronchial  glands  «re 
present,  the  syrup  of  the  iodide  of  iron  sliould  be  used  in  the  same  wav  «* 
in  disease  of  tlie  cervical  glands.  When  thify  ulcerate  into  the  tra^Mt 
or  larger  bronchi,  they  generally  cause  death,  no  matter  what  is  dona 


CHAPTEK    XI. 
STPHILIS. 

Syphilis  is  a  communicable  disease  due  to  a  specific  poison.  Of  the 
various  micro-orpanismH  which  have  l>een  associated  with  thii;  disease 
the  only  one  which  deserves  menlion  is  the  spiroduHa  piillitki  of  Schau- 
dinn.  Although  but  recently  pul*lishod,  many  confirmations  of  hi*  work 
have  already  ap[jeurcd.  The  organism  is  an  elongated  spirillum.  It  han 
been  found  in  the  adult  in  the  primary  Icjiiion  and  in  inguinal  lymph 
glands;  in  ca.'ies  of  congenital  syphilis,  in  the  cutaneous  lesiona  and  in 
the  liver  and  spleen.     It  has  not  yet  been  cultivated. 

In  infancy  and  childhood  both  the  acquired  and  the  hereditary  forma 
of  syphilis  arc  seen. 


ACQUIRED  SYPHILIS. 

While  acquired  syphilis  is  very  much  less  frequent  than  the  h 
tary  variety,  it  is  by  no  means  a  rare  disease  in  early  life.  It  is  not  im- 
probable that  some  of  the  manifestations  of  syphilis  in  later  childhood 
wlilch  are  usually  denominated  *•  late  hereditary  syphilis,"  are  reallj 
due  to  the  acquired  form- 
Etiology. — An  infant  may  be  infected  by  its  mother  during  parturi- 
tion; but  this  is  extremely  rare  and  can  take  place  only  when  there 
are  lesions  upon  the  mother's  genitals.     Infection  is  more  Likely  to 
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from  a  mother  who  contmoU  syphilia  subsequently  to  the  birth  of 
he  rliilil,  iind  may  occur  through  nursing  or  acrM<ieutal  contact  by 
issing,  etc.  In  eitlior  of  these  ways  childron  may  he  infected  by  wet- 
urses,  or  from  a  venereal  sore  upon  the  nipple.     Whether  syphiliB  can 

communicated  through  the  milk  when  the  nipple  is  jHjrfectly  healthy 
nd  free  from  fissures,  is  somewhat  doubtful. 

Syphilis  may  be  commuuicatcMl  directly  from  a  syphilitic  child  to  one 
Hrho  is  healthy  by  kissing,  sexual  contact,  or  indirectly  by  means  of  bot- 
tles, spoons,  cups,  clothing,  eta  The  latter  mode  of  infection  is  most 
likely  to  occur  iu  institutions.  Vaccination  was  formerly  a  not  infro- 
uent  mode  of  communicating  syphilis,  but  since  the  general  introduc- 
tion of  bovine  virus  this  is  very  rarely  seen.  Cases  have  been  recorded 
by  Taylor,  Hutchinson,  and  others  where  the  disease  has  been  convoyed 
t)y  the  rite  of  circumcision,  either  from  the  mouth  or  the  instruments  of 
the  operator. 

The  relative  frequency  of  the  different  sources  of  infection  is  shown 
by  Fournier's  statistics  of  forty  cases :  The  source  of  infection  was  the 
parents  in  nineteen;  nurses,  in  eight;  servants,  in  four;  sexual  contact, 
in  four;  vaccination,  in  two;  other  children,  in  two;  a  physician,  in  one. 
The  ages  at  which  the  disease  was  acquired  in  this  series  of  cases  were  aa 
follows:  during  the  first  year,  nineteen;  during  the  second  year,  ten; 
during  the  third  and  fourth  years,  seven ;  from  the  fifth  to  the  fourteenth 
years,  six. 

Symptonu. — The  symptoms  of  acquired  syphilis  in  children  are  in  all 
respects  similar  to  the  same  disease  in  the  adult.  A  primary  sore  is  pres- 
ent at  the  site  of  infection,  which  is  most  frequently  the  lips,  the  mouth 
or  some  part  of  the  face ;  very  rarely  is  it  seen  on  the  genitals.  There 
are  very  few  individual  symptoms  belonging  to  hereditary  syphilis  which 
may  not  also  be  present  when  the  disease  is  iicquired.  Its  course,  how- 
ever, is  very  much  milder  in  the  latter  and  a  fatal  termination  is  rare. 
Fournier  states  that  of  his  forty-two  casee  only  one  died  of  marasmus. 
This  marked  contrast  to  hereditary  syphilis  is  due  chiefly  to  the  fact  that 
in  the  acquired  variety  the  infant  is  rarely  affected  during  the  early 
months  of  life,  a  time  when  hereditary  syphilis  is  so  very  fatal. 

Tertiary  symptoms  may  appear  at  any  time  from  three  to  twenty  years 
after  the  original  infection. 

The  treatment  is  the  same  as  in  hereditary  syphilis. 


HEREDITARY  SYPHILIS. 

Mology. — A  child  may  inherit  syphilis  from  both  parents  or  from 
either  separately.  If  both  parents  are  syphilitic,  the  child  is  usually  but 
not  invariably  so.  The  symptoms,  however,  are  not  more  severe  than 
when  the  inheritance  is  from  one  parent  only.  The  likelihood  of  trans- 
mission depends  upon  the  stage  of  the  disease  in  the  parents.     If  both 
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are  suffering  from  secondary  symptoms,  trunsmission  is  almost 
If  active  treatment  has  been  employed  for  aevera]  months^  if  the  child  if 
born  at  a  period  when  no  active  symptoms  are  present,  or  if  the  srmpuntf 
are  of  a  tertiary  character,  the  offspring  will  probably  escape.  First-bora 
children  are  more  likely  to  suffer  severely  from  syphilis  thaa  the  later 
ones,  provided  infection  of  the  parents  has  taken  place  prior  to  the  birth 
of  all  the  children. 

Infection  from  the  father, — Syphilis  may  be  inherited  from  the  father 
alone.  In  this  case  the  disease  is  probably  communicated  directly  froa 
the  semen  to  the  ovum.  It  is  more  likely  to  be  tranamitted  from  th* 
father  than  from  the  motbcrf  as  the  child  is  frequently  syphilitic  when 
the  mother  has  few  or  no  active  symptoms.  Of  twenty  cases  obaerred  bj 
Meyer  in  which  the  father  alone  was  sjrphilitic,  the  fc&tus  was  di8chju;g«d 
macerated  in  eleven  coses,  and  nine  children  were  bom  with  congenitil 
syphilis,  all  but  one  dying  soon  after  birth.  It  is  possible,  though  rare, 
for  the  father  to  convey  syphilis  when  he  is  free  from  symptoms,  or  when 
he  is  suffering  from  tertiary  symptoms  only. 

Infection  from  ike  mother, — It  is  certain  that  syphilis  may  be  traa»- 
mitted  when  the  mother  alone  is  diseased,  as  is  shown  by  cases  wbert 
women  who  have  acquired  syphilis  while  wet-nuraing  infected  childreo, 
have  subsequently  borne  syphilitic  children,  the  father  remaining  healthy. 
If  the  mother  only  is  syphilitic  the  probabilities  of  transmission  to  th» 
child  appear  to  be  considerably  leas  than  if  the  father  alone  ia  affef^fJ- 
If  the  mother^s  symptoms  are  tertiary  the  child  will  probably  escape. 

Both  parents  Healthy  at  the  time  of  conception  and  the  mother  im/eeiii 
during  pregnancy. — Under  these  conditions  the  child  may  or  may  not  1m 
syphilitic.  Transmission  to  the  child  is  much  less  likely  to  occur  if  tbe 
mother  is  infected  during  the  last  two  months  of  her  pregnancy  thss 
earlier,  although,  as  IIutchinson*s  cases  conclusively  show,  there  is  no  oei^ 
tainty  that  the  child  will  escape.  Diday  states  that  if  the  mother  is  in* 
fected  before  the  fourth  week  and  proper  treatment  is  instituted,  tb« 
child  will  usually  escape  on  account  of  the  relation  of  the  embryo  to  tbs 
maternal  circulation  during  this  early  period. 

Can  a  healthy  mother  bear  a  .syphilitic  child  f — In  1837  Colles  enna* 
ciated  the  following  proposition,  the  truth  of  which  has  been  abnndantly 
verified  since  his  time :  "■  A  new-born  child  affected  with  inherited  syphi- 
lis, even  although  it  may  have  symptoms  in   the  mouth,  never 
ulceration  of  the  breoata  which  it  sucks  if  it  be  the  mother  who  sucl 
although  continuing  capable  of  infecting  a  strange  nurse." 

Caspary  inoculated  with   syphilis  a  woman,  apparently  healthy, 
had  aborted  with  a  syphilitic  child;  the  result  was  negative.     A  similar 
experiment  was  made  by  Neumann,  with  a  like  result  Widal  reports  • 
case  of  an  apparently  healthy  woman  who  had  a  syphilitic  child  bytt 
infected  husband;  later,  by  a  second  husband  who  was  free  from  si 
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he  had  a  syphilitic  child.  The  conelubion  Bccms  irresistible  that  the 
rrjing  of  a  eyphiiitic  child  gives  immuuity  to  the  mother  against  the 
disease  and  that  this  immunity  is  due  to  the  fact  that  she  herself  suffers 
from  8>'phili»,  or  a  modification  of  that  disease.  According  to  Hutchin- 
son, the  modified  syphilis  acquired  by  a  woman  under  the  circumstances 
mentioned,  bears  to  syphilis  acquired  from  a  chancre  a  somewhat  similar 
relation  to  that  which  vaccinia  bears  to  smallpox.  The  mother  under 
these  circumstances  can  not  be  inoculated,  either  by  her  syphilitic  nurs- 
ing-infant or  artificially. 

The  communicability  of  hereditary  syphilu. — That  hereditary  syphilis 
Is  contagious  is  conclusively  shown  by  a  number  of  recorded  iustuuccs 
in  which  a  healthy  wet-nurse  has  been  infected  by  a  syphilitic  infant. 
However,  such  examples  of  contagion  arc  very  rare,  and  many  writers 
of  large  experience  state  that  they  have  never  seen  it.  It  is  certainly 
true  that  the  danger  of  spreading  infection  from  a  case  of  hereditary 
syphilis  has  been  exaggerated,  and  that  it  differs  so  much  in  this  respect 
from  the  acquired  form  of  the  disease  that  this  peculiarity  is  of  some 
value  in  differential  diagnosis. 

Lesions. — Death  may  be  due  to  syphilis,  and  yet  the  autopsy  may  re- 
veal no  characteristic  anatomical  changes,  and  in  fact  there  may  be  no 
demonstrable  changes  in  any  of  the  organs. 

Bones. — In  the  case  of  a  syphilitic  foetus,  a  stillborn  child,  or  one 
dying  soon  after  hirth,  the  changes  in  the  bones  are  more  uniformly 
present  than  are  any  other  lesions.  They  are  in  fact  rarely  wanting,  and 
it  is  by  them  usually  that  s)'philie  is  recognised  post  mortem.  The  long 
bones  are  principally  affected,  the  most  important  changes  being  found 
at  the  junction  of  the  shaft  with  the  epiphyseal  cartilage.  The  lesion 
is  termed  an  epiphyseal  osteo-chondritis  or  acute  epiphysitis.  There  is 
in  the  early  stage  congestion,  swelling,  and  cell  proliferation,  which  may 
be  followed  by  separation  of  the  epiphysis,  suppuration  in  the  neighbour- 
ing joint,  osteomyelitis,  and  necrosis.  These  changes  arc  more  fully 
considered  under  Diseases  of  the  Bones. 

Liver. — This  is  probably  more  frequently  involved  in  the  foetns  and 
newly-born  infant  than  any  other  organ.  The  syphilitic  lesions  of  the 
liver  have  been  studied  very  fully  by  Hudelo.  He  describes  as  present 
in  the  youngest  infants  an  interstitial  hepatitis,  a  gummatous  hepatitis, 
and  a  combination  of  the  two  varieties. 

In  the  interstitial  form,  which  is  most  frequent  in  infancy,  there  is 
first  a  congestion  and  swelling  of  the  organ,  with  the  exudation  of  leuco- 
cytes in  groups.  The  liver  is  enlarged,  frequently  very  much  so,  but  pre- 
sents few  other  gross  changes.  Later  there  is  increased  exudation  be- 
tween the  liver  cells,  new  connective  tissue  forme,  and  atrophy  of  the  liver 
cells  takes  place,  with  obliteration  of  some  of  the  portal  and  hepatic 
ressels.    This  process  may  he  diffuse,  but  it  is  usually  in  patches.    Groups 
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of  miliary  syphilomaU  may  also  be  found.  If  the  process  is  diffuse,  th« 
liver  is  large,  firm,  and  of  a  grayish-yellow  colour.  If  it  is  localized^  the 
affected  areas  are  yellow  or  gray  and  the  other  parts  are  normal. 

The  gummatous  form  is  not  frequent  in  early  infancy,  but  belongs  to 
a  little  later  period.  Id  this  there  may  be  miliary  syphilomata  wilh  Itt- 
terstitial  changes,  and  in  addition  the  formation  of  small  or  large  gam- 
matous  tumours,  which  may  be  softened  at  the  centre.  They  are  sur- 
rounded by  zones  of  new  connective  tissue  and  the  liver  celU  are  aUv- 
phied.     Amyloid  changes  muy  be  present. 

In  the  lato  form  of  hereditary  syphilis,  usually  seen  in  children  OT«f 
four  or  five  years  old,  the  liver  is  rarely  affected.  Hudelo  was  able  to 
collect  but  forty-seven  such  cases.  The  lesions  resemble  those  of  th« 
congenital  variety.  There  are  found  cirrhotic  changes,  which  may  be 
diffuse  or  circumscribed,  and  gummatous  deposits,  which  Tarj  from  a 
minute  size  to  that  of  a  cherry ;  there  may  be  amyloid  degeneration. 

Spleen, — This  is  almost  invariably  enlarged  in  newly-born  children 
with  syphilis  and  in  syphilitic  foetuses,  but  nothing  cliaracteristic  is  found 
under  the  microscope  (Birch-Hirschfeld).  In  older  children  the  enlarge- 
ment  of  the  spleen  is  apt  to  be  greater  than  at  birth ;  the  organ  ma?  be 
the  seat  of  interstitial  changes,  and  sometimes  there  may  be  gummatous 
deposits.    These  changes  are  rare  in  children  under  two  yeani  of  a^ 

Respiratory  system. — In  syphilitic  infants  which  are  stillborn  and  ta 
those  which  die  soon  after  birth,  there  is  frequently  found  in  the  Innp 
whut  is  known  as  "  white  pneumonia."  This  process  consists,  according 
to  HilUer,  in  fatty  changes  in  the  epithelium  of  the  air  vesicles;  with  Uilt 
there  is  associated  a  certain  amount  of  interstitial  pneumonia,  which  t* 
chiefly  pori-bronchiul.  In  older  cases  the  interstitial  pneumonia  is  ex- 
tensive, and  the  lungs  may  be  the  seat  of  gummatous  deposits,  wbidi 
soften  and  form  small  cavities.  Accompanying  these  changes  tfafln 
may  be  bronchiectasis,  emphysema,  and  the  usual  secondary  k«ioM 
which  follow  chronic  interstitial  pneumonia.  In  syphilitic  infanta  there 
is  a  strong  tendency  for  all  inflammations  of  the  lungs  to  become  c 

The  trachea  and  bronchi  are  in  rare  aues  the  seat  of  stenosis, 
results  from  cicatrization  following  the  softening  of  gummatous  depociti 
in  their  walls.     Lesions  of  the  larynx   (page  507)  are  also  infroqnafti 
There  is  usually  perichondritis,  which  more  often  involves  the  epij 
than  any  other  part,  and  sometimes  there  is  the  formation  of  papj 
tous  masses;  but  ulceration  and  stenosis  are  both  rare. 

The  nasal  mucous  membrane  in  the  c&rly  stage  of  the  disease  is  rer^ 
constantly  the  seat  of  a  chronic  catarrhal  inflammation,  which  may  bt 
accompanied  by  superficial  ulceration.  In  the  late  cases  there  is  deeper 
ulceration,  from  the  breaking  down  of  gummata,  with  extension  to  Iba 
periosteum,  cartilages,  and  bones,  causing  perforation  of  the  septum,  D^ 
crosis  of  the  bones,  etc. 
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TiflplfMA  system. — Syphilitic  lesions  of  the  brain  ami  conl  are  rare  in 
fdren  as  conipanii  with  adults,  ami  i\wy  arc  «spwially  so  in  infancy. 
'he  most  characteristic  cerehral  lesion  of  the  new!y-l)oni  child  is  hydr**- 
fphalus.  which  may  depend  UjHjn  e[M?ndymiti^,  ai^  in  two  ca.se^  n-ported 
D'AstroM,  tlie  disease  proviu^  fatal  in  the  second  month.     Syphilitic 
loningitJH  is  excee<lingly  rare  under  two  years.     There  is  occasionally 
'n  in  young  infant*  a  chronic  hasilar  meningitis  of  syphilitic  origin, 
ironic  pachymeningitis  associated  with  piimmata  has  l>een  observed  as 
irly  as  the  foiirth  year.     Money   (London)  lias  reported  a  case  with 
'mptoms  lH?ginning  at  eleven  months,  in  whicli  there  was  ehronic  men- 
igitis  with  great  thickening  of  the  dura  mater  and  cerebral  sclerosis, 
few  other  cases  of  a  similar  nature  have  been  recorded. 
Nearly  all  the  syphilitic  lesions  of  the  nervous  system  which  are  seen 
adult  life  have  been  observed  in  childhood,  but  infrequently,  and  in 
roung  children  they  are  extremely  rare,  although  BarlowV  patient  with 
'multiple  gummata  at  the  base  was  only  fifteen  months  old. 

Heart  and  arteries. — These  may  be  affected  even  in  young  infants. 
Adler  (New  York),  of  four  cases  examined,  found  two  in  which  well- 
marked  lesions  were  present  in  infants  under  four  months.  There  was 
endarteritis  of  the  coronary  arteries  acconipanred  by  the  early  changes 
belonging  to  interstitial  myocarditis.  Chiari  has  reported  syphilitic 
endarteritis  of  the  brain  at  fifteen  months,  followed  by  thrombosis  and 
softening. 

Digestive  system, — Chronic  catarrhal  pharyngitis  is  almost  a  constant 
symptom  of  the  early  cases.  Later  there  is  seen  superficial  or  deep 
ulceration  of  the  pharynx,  tonsils,  or  fauces,  which  may  lead  to  perfora- 
tion of  the  soft  palate  or  to  the  formation  of  condylomata. 

There  are  no  important  lesions  of  the  stomach  or  intestines  either 
with  early  or  late  syphilis.  The  rectum  is  ocoasionally  the  seat  of  ulcera- 
tion, and  condylomata  may  form  even  in  young  children. 

Organs  of  special  sense. — Otitis  is  a  frequent  accompaniment  of  the 
early  syphilitic  pharyngitis.  It  is  very  likely  to  become  chronic,  and  in 
many  cases  results  in  a  permanent  impairment  of  hearing.  Iritis  is  rela- 
tively rare  in  children,  but  it  may  occur  even  in  inlra-uterine  life,  as 
shown  by  the  pxwenoe  of  adhesions  in  newly-born  children.  It  is  usually 
seen  in  infants  four  or  five  months  old,  and  is  always  serious.  Interstitial 
keratitis  occurs  frequently  as  a  late  manifestation  of  syphilis.  Choroid- 
itis and  optic  neuritis  are  both  occasionally  seen,  but  they  are  rare. 

GenitO'Urinary  organs.— 'Se&T\y  all  theee  may  be  affected,  but  gener- 
ally in  the  late  period  of  the  disease.  There  may  be  chronic  intersti- 
tial nephritis  and  more  rarely  gummatous  deposits  in  the  kidney,  intersti- 
tial changes  in  the  suprarenal  bodies,  and  orchitis,  which  usually  affecta 
the  body  of  the  organ,  rarely  the  epididymis;  it  is  generally  an  inter- 
stitial inflammation,  with  or  without  gummatous  deposits. 
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Among  the  less  frequent  visceral  lesions  may  be  mentioned,  a 
of  the  thymus,  which  are  usually  small  and  multiple;  enlargement  of 
pancreas,  with  an  increase  of  connective  tissue  and  glandular  atrophy; 
and  chronic  poritoniti;*.    The  lesions  of  the  mucous  membranes  will 
considered  under  Symptoms. 

Symptoma. — As  the  resiilt  of  syphilis,  abortion  may  take  place  at 
period  of  pregnancy,  with  the  discharge  of  a  dead  or  macerated  foBtoa, 
the  child  may  be  stillborn  at  term,  or  it  may  be  born  alive  prematurely, 
but  with   BO  feeble  a  vitality  that  it  survives  but  a  few  hours.     Under 
those  circumstances  it  is  often  difBcalt  and  sometimes  impoasible  to  decide 
poBitivoly  vrith  reference  to  the  existence  of  syphilU.     Maceration  of  tba 
fcetus  or  peeling  of  the  skin  is  no  proof,  and  even  the  examination  of  tkl 
internal  organs  may  not  be  conclusive.     Lomer  examined  43  foetnaeA,  4 
dying  before  the  thirtieth  week  of  pregnancy;  he  found  the  spleen  and 
liver  enlarged  in  all,  and  marked  bone  changes  in  21.     Birch- UirschfeM 
examined  108  newly-born  syphCitic  infants;  he  found  the  spleen  iDTaria- 
bly  enlarged  ;  typical  bone  changes  were  present  in  35,  but  in  many  caMi 
the  bones  were  normal.     Mervis,  from  an  examiuatiou  of  &2  syphiliue 
foetuses,  states  that  no  eruption  upon  the  skin  was  found  earlier  tLao  th* 
eighth  month. 

Symptoms  are  present  at  birth  in  only  a  small  number  of  caaea. 
such  there  is  usually  a  very  severe  degree  of  infection,  and  the  v 
do  not  often  live  more  than  a  few  days.  Upon  the  skin  there  mar  be 
Been  an  eruption  of  pustules,  papules,  or  bullse.  The  bullae  arc  osoallj 
upon  the  soles  and  palms,  but  may  be  found  upon  other  parts  of  the  body; 
The  name  "syphilitic  pemj)higus"  is  often  given  to  this  condition.  Pem- 
phigus in  the  newly  born,  however,  is  not  invariably  due  to  syphilis,  bat 
may  be  present  in  other  conditions  of  low  vitality.  The  bullae  are  at  fint 
small,  and  then  coalesce  and  form  larger  ones  two  inches  or  meiv  ia 
diameter.  They  contain  a  turbid  serum  which  is  sometimes  kinged 
with  blood,  and  sometimes  yellow  from  pns.  Pustnles,  when  pi««ent«  an 
usually  seen  upon  the  faco  or  scalp.  The  general  appearance  of  these  ia- 
fants  is  wretched  in  the  extreme.  The  body  is  wasted,  the  skin  wrinklsd, 
and  temperature  snbnonoal.  The  spleen  is  usually  enlarged  and  oflca 
the  liver  also.  They  suck  feebly  or  not  at  all,  and  usaally  die  from  inad- 
tioQ  within  two  weeks. 

In  the  great  majority  of  cases  the  infant  appears  healthy  at  birth.  ao«l 
continues  so  for  a  variable  time  before  the  manifestation  of  the  characti-r- 
istic  symptoms  of  syphilis.  As  a  rule,  the  more  intense  the  infection,  t^ 
earlier  the  symptoms  make  their  appearance.  The  earliE^t  syuptome  are 
generally  seen  between  tlie  second  and  the  sixth  weeks.  If  Uirec  inoathi 
pass  without  evidence  of  syphilis,  the  child  may  be  considered  eafc,  th# 
exceptions  to  this  rule  being  very  few.  Miller  (Moscow)  giTc6  the  foi- 
lowing  statistics  of  the  time  of  beginning  of  symptoms  in  1.00U 
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Symptoms  appeared  during  the  first  week 85  cases. 

"  "  "        "    second  week 138 

"  "  **        "    third  week 240 

«  «  «       "   fourth  week 177 

»'  **  "       •*   fifth  week 86 

"  «  "        "   siithweek. 54 

»  u  «       ..   seventh  week 50 

"  «        "   eighth  week 80     " 

After  the  eighth  week 140     « 

Sometimes  the  constitutional  symptoms — wasting,  cachexia,  etc. — are 
noticed  before  the  local  ones,  but  usually  this  is  not  the  case.  Generally 
the  first  symptom  is  the  coryza  or  "  snuffles,"  which  resembles  an  ordinary 
cold  in  the  head,  except  that  it  persists.  It  is  accompanied  by  a  hoarse 
cry,  indicating  that  the  larynx  participates  in  the  catarrhal  inflamma- 
tion. Soon  the  eruption  makes  its  appearance,  being  generally  first  seen 
upon  the  hands,  feet,  and  face.  Fissures  and  mucous  patches  may  be 
seen  upon  the  lips,  about  the  anus,  etc.  There  is  often  slight  fever,  from 
99*  to  101°  F.  There  may  also  be  observed  excessive  tenderness  and 
swelling  about  the  shoulders,  elbows,  wrists,  or  ankles,  due  to  acute  epi- 
physitis, which  may  cause  the  child  to  cry  from  the  slightest  amount  of 
handling,  and  the  limbs  may  be  moved  so  little  that  paralysis  is  sus- 
pected. 

In  a  severe  case,  as  these  local  symptoms  develop,  the  infant's  gen- 
eral nutrition  suffers.  It  loses  steadily  in  weight;  it  becomes  extremely 
anajmic;  it  whines  and  frets  almost  continually,  but  especially  at  night. 
The  features  have  a  pitiful,  drawn  expression;  and  the  face  is  wrinkled, 
giving  the  infant  a  very  old  appearance.  The  skin  has  a  peculiar  sal- 
low colour,  which  has  been  well  described  as  cafe  au  hit.  The  symp- 
toms may  continue  until  a  condition  of  extreme  marasmus  is  reached, 
or  death  occurs  from  some  intercurrent  affection  of  the  lungs  or  diges- 
tive organs. 

In  the  milder  forms  of  infection  the  severe  constitutional  symptoms 
described  are  not  seen,  although  the  local  evidences  of  disease  are  well 
marked.  The  severity  of  the  symptoms  is  also  much  modified  by  treat- 
ment, especially  when  this  is  begun  early. 

The  most  important  local  symptoms  are  the  coryza,  eruption,  fissures 
about  the  mouth  and  anus,  mucous  patches,  painful  swellings  at  the  ex- 
tremities of  the  long  bones,  pseudo-paralysis,  and  onychia. 

Coryza, — In  most  of  the  eases  this  is  the  first  symptom.  Beginning 
like  an  ordinary  catarrh,  it  is  distinguished  by  its  severity  and  its  per- 
sistence. There  is  a  copious  discharge  of  mucus  and  serum,  often  tinged 
with  blood.  Thick  crusts  form,  which  produce  the  usual  symptoms  of 
nasal  obstruction;  there  is  great  difficulty  in  nursing:  the  infant  breathes 
through  the  mouth,  and  the  mucous  membrane  of  the  mouth  is  dry,  caus- 
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ing  great  diBcomfort.  If  untreated,  the  process,  which  at  first  inTolves 
the  mucous  membrane  only,  may  extend  to  the  submucous  tissue,  causing 
ulceration;  but  the  cartilages  and  the  bones  of  the  nasal  fossae  are  not 
involved  till  a  later  period  in  the  disease. 

The  nasal  catarrh  is  associated  with  more  or  less  laryngitis,  causing 
hoarseness  or  aphonia,  and  rarely  there  may  be  laryngeal  stenosis.  Dillon 
Brown  has  reported  one  case  in  an  infant  six  weeks  old,  which  recovered 
after  intubation. 

Eruption. — This  usually  occurs  after  the  coryza  has  lasted  about  a 
week;  but  the  two  may  come  at  the  same  time;  or  the  coryza  may  be 
absent  or  ho  slight  that  the  rash  appears  to  be  the  first  symptom. 

Occaftionally  there  is  seen  a  diffuse  blush  or  roseola,  but  more  fre- 
quently the  eruption  is  macular,  occurring  in  small,  dark-red  spots  about 
the  size  of  the  infant's  finger  nails,  usually  circular  and  often  slightly 

elevated;  there  is  no  surrounding  inflammation, 
and  rarely  any  itching.  It  is  usually  most 
abundant  upon  the  face,  the  neck,  and  the  ex- 
tensor surface  of  the  upper  and  lower  extremi- 
ties, especially  the  hands  and  feet,  sometimes 
extending  over  the  entire  body,  although  it  is 
gonernlly  scanty  over  the  chest  and  abdomen. 
At  first  the  colour  is  bright,  but  gradually  be- 
L'onies  of  a  dusky-red  or  coppery  hue.  After  s 
little  time  very  fine  scales  may  be  seen  upon 
the  surface  of  the  red  macules.  The  rash 
comes  out  slowly,  usually  requiring  from  one 
to  three  weeks  for  its  full  development.  It 
fades  gradually, leaving  a  coppery  discoloration 
of  tlie  ekin,  which  continues  for  a  long  time. 
The  duration  of  the  eruption  is  from  three  to 
eight  weeks;  less  if  active  treatment  is  em- 
ployed. 

A  papular  eruption  is  rarely  seen  alone,  but 
is  usually  associated  with  the  macular  variety. 
The   papules  are   of  a   brownish  colour   and 
are  hard.    They  are  seen  most  frequently  upon  the  palms  and  soles. 

A  squamous  eruption  is  frequently  seen  upon  the  palms  and  soles,  but 
very  rarely  elsewhere.  In  a  few  cases  this  scaliness  forms  the  most  dis- 
tinctive feature  of  the  cutaneous  lesion  (see  Fig.  314). 

Fissureit  and  mucous  patchrs. — These  are  among  the  most  diagnostic 
features  of  early  herctlitary  syphilis.  Fissures  are  most  frequently  seen 
on  the  lips  and  about  the  anus,  but  they  may  occur  about  the  nostrils  and 
occasionally  elsewhere.  The  fissuroj?  of  the  lips  are  really  linear  ulcers, 
and  arc  distinguished  by  their  persistence  in  spite  of  local  treatmeat* 


I 
I 


Fi«.  SI4.-^yphtlitic  Boalin^ 
of  the  foot  From  an  in- 
Amt  flight  weeks  old. 


I 

i 


I 


HEBEDITAKY  SYPHIUS. 


1115 


■ 
I 


They  are  multiple,  deep,  painful,  und  bleed  easily.  Those  at  the  angle 
of  the  mouth  are  especially  troublesome. 

Mucous  patches  may  develop  from  fissures,  but  more  frequently  from 
papules  which  are  situated  in  regions  where  they  are  exposed  to  constant 
moisture  and  friction.  They  are  very  common  upon  the  muco-cutaneous 
Burfaces  and  wherever  the  skin  is  especially  tliin.  They  are  most  apt 
to  be  seen  about  the  lips,  anus,  scrotum,  and  vulva,  but  they  may  also  be 
found  behind  the  ears,  between  the  toes,  in  the  folds  of  the  groin,  axills, 
or  buttocks.  They  vary  from  an  eighth  to  half  an  inch  in  diameter,  are 
whitish  in  colour,  and  are  raised  rather  than  excavated. 

Ulcers  may  be  present  upon  any  of  the  mucous  membranes,  fre- 
quently in  the  mouth  or  on  the  genitals;  they  are  seldom  symmetrical, 
and  while  they  may  be  broad  they  are  never  deep. 

Hemorrhages. — They  are  generally  associated  with  the  lesions  of  the 
mucous  membranes,  especially  of  the  nose.  In  young  infants  with  severe 
infection,  bleeding  may  occur  from  tho  bullous  eruption  upon  the  skin, 
or  from  the  fissures  at  any  of  the  orifices,  particularly  the  mouth  and 
anus.  Fischl  has  reported  seven  cases  of  multiple  haemorrhages  in  the 
newly  born,  associated  with  other  symptoms  of  congenital  syphilis. 
Mracek  noted  hfemorrhagos  in  thirty-three  per  cent  of  160  autopsies  on 
syphilitic  stillborn  infants  or  those  dying  &oon  after  birth.  Examination 
of  the  blood-vessels  in  some  of  these  cases  showed  infiltration  of  their 
walls  and  narrowing  of  their  lumen.  The  vascular  changes  were  thought 
to  be  the  cause  of  the  bleeding. 

Nails. — The  nails  present  several  peculiarities  in  syphilitic  infants. 
There  may  be  a  disease  of  the  matrix  resulting  in  suppuration  and  exfo- 
liation of  the  nail;  frequently  the  dorsum  is  much  arched,  and  the  nail 
appears  as  if  it  had  been  pinched  by  a  pair  of  forceps — i.  e.,  claw-shaped; 
this  is  an  early  symptom  of  some  diagnostic  importance.  The  hair  and 
eyebrows  frequently  fall  out  completely.  This  symptom  is  not  usually 
present  in  very  early  infancy. 

Pseudo-paralysis. — This  is  due  to  acute  epiphysitis,  and  it  may  be 
the  first  svmptom  of  hen-ditary  syphilis  to  attract  attention.  It  is  usu- 
ally noticed  when  the  infant  is  a  few  weeks  old  that  one  or  sometimes 
both  arms  are  not  moved,  and  that  the  parts  are  tender  when  handled. 
The  arm  is  very  frequently  held  in  marked  inward  rotation  with  the  palm 
looking  outward,  resembling  the  position  in  Erb's  palsy;  but  careful  ex- 
amination makes  it  evident  that  the  loss  of  power  is  only  apparent,  and 
that  it  is  due  either  to  the  pain  which  motion  produces  or  to  epiphyseal 
separation.  A  history  will  usually  be  obtained  that  loss  of  power  did 
not  exist  at  birth,  but  developed  subsequently.  The  electrical  reactions 
in  these  cases  are  normal,  and  the  rapid  improvement  under  mercurial 
treatment  is  diagnostic. 

The  only  visceral  symptoms  of  importance  relate  to  the  spleen^  which 
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is  almost  iovariably  much  enlarged  in  the  active  stage  of  hercditJiry 
syphilis. 

Late  Hereditary  Syphilis. — These  symptoms  may  come  on  at  any 
period  during  childhood  or  about  the  time  of  puberty,  but  very  rarely 
at  a  later  time  than  this.  They  are  seen  both  in  those  who  have  had  the 
usual  symptoms  of  hereditary  syphilis  in  early  infancy,  and  in  others 
where  the  most  careful  examination  into  the  history  fails  to  disclose  ai 
symptoms  whatever  of  early  sypliilis.  It  is  fair  to  assume  in  such 
either  that  early  symptoms  were  absent  or  that  they  were  of  trivial  inn" 
portance.  It  is  still  a  matter  of  dispute  whether  these  late  symptoma 
should  be  regarded  as  hereditary,  tertiary  syphilis,  which  has  not  pre- 
viously given  signs,  or  as  the  late  stage  of  ordinary  63'phiJis  in  which 
the  early  symptoms  have  been  overlooked.  It  is  certain  that  the  symp- 
toms are  quite  as  apt  to  be  severe  when  there  is  no  history  of  early 
syphilis  as  when  this  has  been  typicaL  It  is  quite  possible  that  some  of 
these  may  be  the  late  manifestations  of  the  acquired  sj'philis  not  recog- 
nised in  the  early  stage. 

Late  hereditary  syphilis  shows  itself  by  symptoms  which  in  acquired 
disease  would  be  classed  as  tertiary.  The  most  characteristic  are  tlie 
aiTections  of  the  teeth,  the  bones,  gummatou;?  deposits  in  the  solid  via- 
cera,  the  skin,  or  mucous  membranes,  the  breaking  down  of  which  may 
lead  to  ulceration. 

Tcelh, — There  are  no  peculiarities  in  the  first  teeth  of  syphilitic  chil- 
dren except  their  proneness  to  early  decay.    They  are  rather  more  likely 
to  appear  early  than  late. 

The  characteristic  teeth  of  syphilis  aro  those 
of  the  second  set.  In  estimating  the  diagnostic 
value  of  these  changes,  only  the  upper  central 
incisors  are  to  be  relied  upon;  these  are  the  test 
teeth.  Although  changes  are  frequently  seen  in 
other  teeth,  they  are  not  always  diagnostic.  Typi- 
cal syphilitic  teeth,  according  to  Hutchinson,  have  each  a  single  notch 
in  the  centre  of  the  edge  (Fig.  215).  The  notch  is  usually  shallow  and 
more  or  less  crescentic  in  shape.  The  enamel  is  generally  deficient  in 
the  centre  of  the  notch,  and  the  tooth  here  is  apt  to  be  discoloured.  The 
teeth  in  other  cases  are  variously  dwarfed  and  deformed.  (See  Fig.  216.) 
They  often  taper  regularly  from  the  Imse  to  the  edge,  giving  rise  to  the 
term  "  screw-driver  teeth."  The  teeth  are  not  so  flat  as  the  normal  in- 
cisors, but  often  rounded  and  peg-like.  They  are  not  properly  placed, 
but  incline  either  toward  or  away  from  each  other.  They  are  seldom 
large  enough  to  touch  the  adjacent  teeth  on  both  side^. 

Although  Hutchinson's  teeth  may  generally  be  taken  as  conclasive 
evidence  of  syphilis,  they  are  not  invariably  so,  as  Keyes  and  others  have 
shown.    It  is  to  be  remembered  in  this  connection  that  the  absence  of 
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u.  .ilO.  — Syphilitic  tccih;  boy 
citftit  ycun  dU  ;  under  observa- 
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changas  in  tlio  tf^th  is  of  no  iinfMirtanro  whntevpr  a«  e^'idence  (hat 
syphilis  is  not  presont.  riutehiiison  stalps  that  thoy  an*  wautinj;  in 
more  than  half  the  eases. 

Honfs.—Tho  form  of  disca'^e  which  U  usually  snn  nt  Ihi-*  iMTind  im 
an  ostt'o-periostititi,  affecting  principally  the  shaft  of  lUe  long  houoii  and 
the   cranium.     It   has   already   been   di3- 
Bcrihed  elsewhere. 

Lymph  noihs, — They  are  much  less  fre- 
quently afifectcd  than  in  adu!ts,  and  in 
early  infancy  they  are  seldom  involved. 
In  most  cases  after  the  first  year  there 
may  be  found  a  moderate  degree  of  en- 
largement of  the  post-eervical  and  epi- 
trochlear  glands,  swelling  of  the  latter 
having  considerable  diagnostic  value.  They 
are  situated  just  above  the  internal  condyle 
of  the  humerus,  and  under  normal  condi- 
tions can  scarcely  be  felt.  In  syphilitic 
children  they  may  be  as  large  as  a  pea  or 
a  small  bean;  sometimes  two  or  three  of 
them  can  be  distinguished.  They  are  so 
rarely  enlarged  from  other  constitutional  conditions  that,  provided  no 
local  cause  for  the  swelling  exists,  they  should  always  create  a  suspicion 
of  syphilis.  The  post-cervical  glands  are  frecpienlly  affected,  but  are  not 
so  diagnostic.  The  degree  of  enlargement  is  rarc4y  great.  Occasionally 
there  are  seen  in  the  neck  large  masses  of  swollen  lymph  glands  which 
resemble  tuberculous  swellings.    They  are,  however,  very  rare. 

Specialsenses. — The  most  frequent  affection  of  the  eye  in  late  syphilis 
is  interstitial  keratitis,  the  close  connection  of  which  with  hereditary 
sjrphilis  was  first  pointed  out  by  Uutchinson.  It  is  usually  found  asso- 
ciated with  the  typical  notched  teeth.  The  diagnostic  value  of  keratitis 
in  syphilis  is  denied  by  Foiirnier,  who  states  that,  while  often  syphilitic, 
it  is  not  infrequently  due  simply  to  malnutrition.  Both  eyes  are  usually 
affected,  and  in  all  degrees  of  severity,  from  a  slight  haziness  of  the 
cornea  to  complete  opacity.  However,  with  an  early  diagnosis  and  prompt 
treatment,  recovery  may  be  expected  in  most  cases. 

Chronic  otitis  may  be  a  result  of  the  acute  process  seen  in  early 
infancy.  There  is  nothing  peculiar  about  the  inflammation  in  these 
cases.  A  form  of  deafness  occurs  in  older  children,  which  Hutchinson 
states  is  almost  invariably  due  to  syphilis.  Its  onset  is  quite  sudden, 
without  pain  and  frequently  without  discharge.  The  loss  of  hearing  is 
apt  to  be  permanent,  and  if  it  occurs  early  in  childhood  it  is  a  cause  of 
deaf -mutism. 

Sicin. — The  most  important  of  the  later  manifestations  of  syphHiB 
73 


1118 


THE  SPECIFIC  INFECTIOUS  DISEASES. 


consists  in  the  formation  of  Rul)cutanc»on9  giimmata.  In  the  early  etag^ 
they  are  Indurated,  elastic,  of  a  grayish  colour,  with  red  borders.  Under 
treatment  they  disappear  quite  rapidly  by  absorption;  but  when  neglected 
they  break  down,  leaving  large  deep  ulcers.  These  ulcers  are  quite  char- 
acterit?tic  in  appearance,  but  may  be  confounded  witli  tbase  due  to  tuber- 
culosis. The  syphilitic  ulcer  has  rounded,  thickened,  indurated  borden^ 
and  a  base  which  is  depressed  and  has  the  appearance  of  being  scooped 
out.  It  ia  sometimes  covered  by  hard  crusts  and  is  surrounded  by  a  red 
areola.  It  leaves  a  smooth  white  scar.  The  most  frequent  situation  is 
upon  the  face  and  upper  part  of  the  legs  or  thighs.  Tuberculous  ulcera 
have  usually  soft,  flat  edges,  and  do  not  extend  so  deeply;  they  are  more 
irregular  in  outline;  the  cicatrix  left  is  of  a  purplish  colour,  which  be- 
comes red  and  slowly  fades.  Tubercle  bacilli  may  be  found.  Sometimes 
it  is  only  by  the  effect  of  treatment  that  the  diagnosis  can  be  made  be- 
tween these  two  lesions. 

Nose  and  palaie. — Disease  of  these  parts  generally  begins  as  the 
breaking  down  of  gummatous  deposits  in  the  mucous  membrane.  The 
nose  may  in  consequence  be  the  Beat  of  a  protracted  fetid  discharge 
(oza-na).  The  disease  may  take  on  a  destnictive  form  of  ulceration  which 
18  at  times  phagedenic,  and  may  cause  rapid  destruction  of  the  nasal  car- 
tilages and  bones,  perforation  of  the  septum,  and  occasionally  of  the  floor 
of  the  nasal  fossm.  There  may  be  necrosifl  of  the  turbinated  l)one8,  the 
vomer,  or  the  ethmoid.  In  the  most  sevoro  forms  the  nose  may  he  almost 
destroyed  in  the  course  of  a  few  weeks.  There  may  be  at  the  same  time 
deep  ulceration  of  the  soft  palate,  leading  to  perforation.  In  a  young 
person  this  is  almost  invariably  due  to  syphilis.  In  many  particulars 
these  ulcerations  of  the  nose  and  palate  resemble  lupus;  they  are  dis- 
tinguished by  the  rapidity  of  their  progress,  syphilis  often  doing  as 
mach  damage  in  weeks  as  is  done  by  lupus  in  years  (Hutchinson). 

Other  symptoms. — Syphilitic  disease  of  the  larj'nx  and  bronchi  ut  rare 
in  childhood.  The  former  (page  .507)  may  give  rise  to  hoarseness  or 
aphonia  and  occasionally  to  stenosis;  the  latter  to  a  chronic  cough  and 
asthmatic  attacks.  There  are  no  characteristic  s}mptomB  belonging  to 
syphilis  of  the  lunge.  The  different  lesions  of  the  central  nervous  sys- 
tem which  may  be  due  to  syphilis  are  all  quite  rare.  The  forms  have 
already  been  mentioned,  and  their  symptomatology  is  discussed  in  Ot 
eases  of  the  Nervous  System. 

The  only  visceral  changes  which  aid  much  in  diagnosis  are  those 
the  liver  and  spleen.    The  liver  is  often  enlarged,  sometimes  to  a  marked 
degree,  and  occasionally  there  is  ascites,  but  very  seldom  jaundice. 

Enlargement  of  the  spleen  is  a  very  frequent  symptom — in  fact,  it  is 
almost  constant  during  active  syphilitic  disease.    I  have  several  iimm 
seen  it  so  swollen  as  to  form  an  Hl}dominaI  tumour  of  considerable 
In  one  case,  in  a  boy  three  years  old,  the  spleen  extended  ^ve  inches 
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law  the  free  lionler  of  (he  ribs,  quite  to  the  crest  of  the  ileum.  It  was 
associated  with  niodoratr  enlargement  of  the  liver,  as  is  usually  the  case. 

In  addition  to  the  local  symptoms  of  late  hereditary  syphilis  enumer- 
ated, there  are  others  of  ii  general  cliaructer  which  are  quite  as  imjmrtant. 
The  body  is  usually  undersized;  the  constitution  is  delicate,  and  shows 
but  little  resistance  to  all  forms  of  disease;  puberty  is  frequently  delayed, 
and  the  development  of  the  breasts  and  the  genital  organs  often  imper- 
fect; ana-mia  is  usually  present,  and  the  skin  has  a  sallow  appearance. 
Mentally,  many  of  these  children  are  somewhat  deficient,  and  in  a  few 
iuatunec'S  they  become  idiotic,  epileptic,  or  the  subjects  of  dementia. 

Diagnosis.- — The  diagnosis  of  early  syphilis  in  moet  cases  is  not  diffi- 
cult. The  coryza,  eruption,  labial  fissures,  mucous  patches  about  the 
anus  and  genitals,  enlarged  spleen,  and  general  cachexia — all  form  a 
picture  which  it  is  difficult  to  mistake.  In  irregular  cases  the  diagnosis 
18  easy  just  in  proportion  to  the  number  of  the  foregoing  symptoms  which 
are  present.  Special  care  should  be  taken  not  to  confound  the  moist 
papules  of  simf»le  intertrigo  upon  the  buttocks  or  thighs  with  those  of 
syphilis. 

In  late  syphilis  the  following  symptoms  are  the  most  reliable  for  diag- 
nosis: notching  of  the  teeth,  falling  in  of  the  bridge  of  the  nose,  intersti- 
tial keratitis,  deafness  not  traceable  to  ordinary  otitis,  enlargement  of 
the  spleen  and  epitrochloar  glands,  ulceration  of  the  palate  or  nose,  the 
sabre-liko  deformity  nf  the  tibia,  and  nodes  upon  the  tibia  or  cranium. 

It  becomes  at  times  important  to  distinguish  hereditary  from  ac- 
quired syphilis.  While  this  is  not  always  possible,  it  is  often  so.  Visceral 
lesions  in  acquired  syphilis  are  not  common  and  belong  to  the  late  period 
of  the  disease;  in  the  hereditary  form  they  are  well-nigh  constant  and 
occur  early,  often  being  present  at  birth.  The  acute  epiphysitis,  some- 
times accompanied  by  pseudo-paralysis,  seldom  if  ever  occurs  in  acquired 
syphilis,  though  frequent  in  the  hereditary  form.  Smptoms  due  to 
defects  in  development,  like  the  misshapen  finger-nails,  are  seen  only  in 
hereditary  syphilis.  The  early  symptoms  of  the  mucous  membranes  and 
muco-cutaneous  surfaces — coryza,  hoarseness,  hjemorrhages,  labial  fis- 
sures, etc. — so  characteristic  of  hereditary  syphilis,  have  no  place  in  the 
acquired  form,  while  the  single  primary  lesion  sometunes  found  in  the 
acquired  form  does  not  exist  in  the  hereditary  disease.  Finally,  heredi- 
tary syphilis  is  very  slightly,  whereas  the  acquired  form  is  highly  con- 
tagious. 

FrogfnoBiB. — Cienerally  speaking,  the  prognosis  is  mucli  worse  in  infan- 
tile syphilis  than  in  that  of  adults.  In  infancy  it  is  much  worse  when 
hereditary  than  when  acquired,  for  the  reason  that  often  the  child  who 
is  the  subject  of  hereditary  syphilis  has  Iwen  affected  by  the  poison  from 
the  very  beginning  of  its  existence,  and  this  has  modified  its  entire  devel- 
opment. 
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The  results  of  206  syphiHtio  pregnancies  observinl  by  JtiUion  (Pans) 
were  as  follows:  abortion  occurred  in  30,  stillbirths  in  8»  and  G9  children 
died  80on  after  birth,  making  a  toUd  mortality  of  55  per  c<*at;  60  were 
living  and  syphilitic;  only  43  living  and  in  good  health.  8tiH  worse  were 
the  results  in  cases  observed  by  Le  Pileur:  of  154  pregnancies  in  syphi- 
litic women,  there  were  1*20  abortions  or  stillbirths,  26  children  died  soon 
after  birth,  and  only  8  survived.  The  statistics  of  the  Foundling  Asylum 
in  Moscow  for  ten  years  showed  that  of  2,038  syphilitic  infants  the  mor- 
tality was  over  70  per  cent. 

Such  a  mortality  as  that  indicated  in  the  above  statistiea  is  seen  only 
iu  institutions  where  little  or  no  previous  treatment  has  been  employed. 
In  private  practice  certainly  nothing  approaching  it  occurs. 

In  additi(m  to  those  who  die  early  as  the  result  of  syphilitic  infection, 
there  must  be  added  many  whose  constitutions  are  so  impaired  by  Bjphilis 
tliat  they  fall  an  easy  prey  in  infancy  to  pneumonia,  diarrha^a  or  other 
forms  of  acute  disease.  The  remote  effects  of  syphilis  in  infancy  it  is 
hard  to  estimate;  it  exerts  a  modifying  infiuence  upon  the  constitution  iu 
childhood  and  even  throughout  the  life  of  tlie  individual. 

The  prognosiB  in  an  individual  case  depends  upon  the  age  ut  which 
the  symptoms  develop,  the  time  when  treatment  is  begun,  n{>on  its  tbor* 
oughness,  and  upon  the  surroundings  and  mode  of  nourishment  of  the 
child.  The  outlook  is  better  the  longer  after  birth  the  lirst  symptoma 
appear;  it  is  also  better  in  infants  who  are  nuraed  than  in  those  who 
are  artificially  fed. 

As  compared  with  syphilis  of  the  adult,  relf^tses  are  rare,  and  when 
they  occur  early  they  are  nearly  always  the  result  of  insufficient  treatment 
If  proper  eai'ly  treatment  is  carried  out,  the  severe  late  symptoms  are  rare; 
patients  arc  usually  free  from  all  symptoms  until  six  or  seven  yean  old,  or 
until  near  the  time  of  puberty — two  periods  when  they  are  likely  to  develop. 

The  prognosis  is  better  in  the  later  children  of  syphilitic  parents  thao 
iu  the  earlier  ones,  provided  infection  has  preceded  the  birth  of  all  the 
children.  This  fact  illustrates  the  general  tendency  of  the  syphilitic 
{»oison  to  diminish  in  virulence  as  time  passes,  even  without  treatment 
The  following  instance  cited  by  Bertin  well  illustrates  this  point: 

In  the  first  pregnancy,  the  mother  aborted  with  a  dead  child  at  the 
sixth  month;  in  the  second,  at  the  8€»venth  month;  in  the  third,  at  seven 
and  a  half  months;  in  the  fourth  the  child  was  bom  at  term,  and  lived 
eighteen  days;  in  the  fifth  it  lived  six  weeks;  in  the  sixth  the  diild  lived 
four  months,  without  treatment. 

Prophylaxis. — No  infected  person  should  be  allowed  to  marry  until 
at  least  two  years  have  passed  after  the  initial  sore,  steady  treatment 
being  continued  meanwhile;  nor  if  there  are  any  active  symptom*,  no 
matter  how  long  a  time  has  elapsed  since  infeciion,  There  is  no  cer- 
tainty in  any  case  that  the  child  will  escape. 
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The  mother  should  be  treated  duriug  her  pregnancy:  (1)  if  ahe  is 
_^  syphilitic,  whether  the  disease  was  acquired  at  the  time  of  concep- 
^~tion  or  subsequently;  (2)  if  the  father  is  known  to  be  suffering  from 
"^Sjphilis,  whether  the  mother  has  symptoms  or  not ;  (3)  if  the  mother  has 
"^^proTionsly  shown  signs  of  syphilis,  but  has  had  no  active  symptoms  for 
^Sl  considerable  period.  In  all  these  conditions  if  eflScient  treatment  is 
*^*auni©d  on  throughout  pregnancy  there  is  a  strong  probability,  but  in  no 
^^«Me  a  certainty,  that  the  child  will  escape.  The  third  condition  mentioned 
is  the  one  in  which  treatment  is  most  likely  to  be  neglected,  especially  if 
*  the  mother  has  previously  borne  a  child  who  was  not  syphilitic.  Syphilis, 
■■  however,  shows  a  strong  tendency  to  reappear  and  become  active  during 
^  pregnancy,  even  though  it  has  been  long  quiescent,  as  the  following  case 
^  cited  by  Diday  shows : 

t  A  woman  who  had  lost  seven  children  from  syphilis  was  put  under 
c  treatment  during  the  eighth  pregnancy ;  result — child  born  healthy,  and 
I  continued  so.  In  the  ninth  pregnancy  treatment  was  continued  with  a 
^  like  result;  in  the  tenth  pregnancy,  no  treatment,  child  syphilitic,  dying 
when  six  months  old ;  in  the  eleventh  pregnancy,  treatment  repeated, 
child  healthy. 

The  danger  of  infection  during  labour  is  slight.  If  there  are  upon 
the  genitals  of  the  mother  either  a  chancre  or  syphilitic  ulcers,  they 
should  be  thoroughly  cauterized  before  labour. 

As  the  greatest  danger  of  infecting  a  child  after  birth  is  from  its  parents 
or  a  wet-nurse,  syphilitic  parents  should  be  duly  warned  of  the  danger  to 
their  children,  and  especially  should  be  cautioned  against  kissing  them 
or  sleeping  in  the  same  bed  with  them.  The  utmost  care  should  be  ex- 
ercised to  prevent  a  healthy  child  from  being  infected  by  a  syphilitic 
nurse.  A  nurse  should  never  be  accepted  without  a  thorough  examina- 
tion, no  matter  how  clear  a  history  may  be  given.  As  a  syphilitic  child 
in  the  household  may  be  the  means  of  infecting  other  children,  the 
same  precautions  should  be  taken  as  in  the  case  of  other  contagious 
diseases.  The  chief  danger  to  other  children  comes  from  kissing  or 
from  using  bottles,  spoons,  or  cups  which  have  been  infected ;  as  the 
syphilitic  infant  is  chiefly  dangerous  on  account  of  the  lesions  in  the 
month.  Trouble  most  frequently  occurs  because  of  ignorance  regard- 
ing the  nature  of  the  disease.  It  is  possible  for  a  syphilitic  child  to  nurse 
a  healthy  woman  without  communicating  syphilis,  if  the  child's  mouth 
is  treated  and  the  nipple  not  allowed  to  become  fissured ;  but  it  is  an  ex- 
periment which  should  never  be  tried. 

Treatment — This  should  always  be  begun  as  soon  as  the  first  positive 
symptoms  of  syphilis  appear.  Uuder  certain  circumstances  it  may  be 
advisable  not  to  wait  for  symptoms ;  as,  for  example,  where  both  parents 
have  recently  suffered  from  active  symptoms,  where  previous  children 
have  died  soon  after  birth,  or  where,  with  macked  symptoms  in  the  par* 
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ents,  the  child  exhibits  the  cachexia  of  syphilis,  but  no  definite 
symptoms.  Such  anticipatory  treatment  need  not  be  continaed  1< 
than  six  weeks  unless  symptoms  appear. 

The  indirect  treatment,  designed  to  reach  the  child  throagl 
mother's  milk,  has  fallen  into  deserved  disuse,  as  it  is  yery  anoertaii 
altogether  unsatisfactory. 

Mercury  is  as  much  a  specific  for  hereditary  as  for  acquired  sy] 
There  are  many  ways  of  introducing  it  into  the  system  :  it  may  be 
by  inunctions,  by  the  mouth,  by  fumigations,  by  baths,  or  hypodermi 
In  most  cases  inunction  is  the  manner  to  be  preferred  in  young  in: 
Gr.x  of  mercurial  ointment,  diluted  with  the  same  amount  of  yaseline 
be  rubbed  daily  into  the  palms,  soles,  axillsB,  or  the  inner  surface  o 
thighs.  It  is  advisable  to  change  the  place  of  inunction  from  day  to 
and  if  this  is  done,  it  is  extremely  rare  that  erythema  is  produced.  ] 
any  reason  inunctions  are  objectionable,  as  they  may  be  where  the  f] 
are  to  be  kept  in  ignorance  of  the  treatment,  either  the  gray  powder  c 
bichloride  may  be  given  by  the  mouth.  The  usual  dose  of  the  gray  po 
should  be  gr.j  four  times  a  day ;  that  of  the  bichloride  gr.  ^  four  tin 
day,  always  well  diluted.  It  is  rare  that  larger  doses  are  advisable.  V 
the  symptoms  are  urgent,  it  is  often  best  to  substitute  calomel  for  a 
weeks,  as  the  system  can  usually  be  brought  more  rapidly  under  the  i 
ence  of  mercury  by  this  than  by  the  other  preparations  mentioned ;  g 
four  times  a  day  is  the  usual  dose  required.  Other  methods  of  adminii 
tion  and  other  preparations  offer  no  advantages,  and  have  some  verj 
vious  disadvantages. 

The  iodide  of  potassium  is  to  be  used,  either  alone  or  in  combina 
with  mercury,  whenever  such  lesions  exist  as  are  classed  among  aduli 
tertiary.  This  includes  all  the  late  manifestations,  and  the  earlier  < 
whenever  the  bones  or  viscera  are  affected.  The  iodide  is  usually 
borne  by  children,  and  may  be  given  in  almost  any  desired  dosage, 
infancy  it  is  rai*e  that  more  than  twenty  grains  daily  are  required, 
in  older  children  the  necessary  amount  may  be  from  one  to  two  dracl 
daily.     It  shonld  always  be  given  largely  diluted. 

The  duration  of  mercurial  treatment  should  be  at  least  one  year.  ' 
doses  during  the  last  six  months  may  be  reduced  to  one  half  or  one  t1 
those  employed  while  active  symptoms  are  present  Treatment  shonlc 
longer  than  a  year  if  symptoms  exist.  It  is  often  better  not  to  give 
mercury  continuously,  but  with  short  periods  of  intermission. 

The  tonic  treatment  of  syphilis  is  important  and  should  not  be  t 
lected.  After  specific  treatment  has  been  carried  on  for  a  time,  parti 
larly  if  rapidly  pushed,  the  child  often  becomes  anaemic,  and  suffers  grei 
from  general  malnutrition.  Under  such  circumstances  also  it  is  oi 
wise  to  discontinue  mercury  altogether  for  a  time,  or  at  least  to  red 
the  dose  very  much,  and  administer  cod-liver  oil,  iron,  wine,  and  o1 
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tonicB.  Such  a  change  is  frequently  found  to  act  most  beneficially,  even 
when  lesions  are  present,  which  perhaps  have  been  very  little  or  not  at  all 
affected  by  the  specific  rcmodios  employed.  A  judicious  combination  of 
specific  and  tonic  treatment  is  required  in  every  case,  whether  the  reme- 
dies are  given  simultaneously  or  alternately. 

Local  trmhfunL — Ulcerative  lesions  of  the  skin  require  cleanliness, 
dusting  with  calomel  or  iodoform,  or  bathing  with  the  black  wash.  Mu- 
cous patches  should  be  dusted  with  equal  parts  of  calomel  and  bismuth. 
Fissures  and  ulcers  of  the  mucous  membranes  should  be  treated  by  nitrate 
of  silver.  Phagedenic  ulcers  of  the  palate  or  nose  should  be  cauter- 
ized with  nitric  acid  or  the  acid  nitrate  of  mercury.  The  late  syphilitic 
ulcers  of  the  skin,  due  to  the  breaking  down  of  gummata,  should  be 
treated  with  iodoform. 


CHAPTER    Xn. 
IN  FLUE  yZ A, 

Synonym :  La  grippe. 

Influenza  is  an  infectious,  communicable  disease,  which  is  now 
generally  admitted  to  be  due  to  the  bacillus  described  by  Pfciffer  in  1892. 
It  is  serious  in  children  chiefiy  from  its  tendency  to  complications  of 
the  respiratory  tract,  in  which  respect  it  closely  resembles  measles. 

Etiology. — Tho  inllucnzn  bacillus  is  found  chiefly  in  the  sputum  and 
nasal  discharge;  it  is  also  prcsunt  in  the  lower  air-passagos,  and  has  occa- 
sionally been  found  in  the  exudation  of  otitis,  empyema,  and  meningitis 
accompanying  the  disease,  but  rarely  in  the  blood.  It  is  not  easily  de- 
tected in  the  sputum,  repeated  examinations  often  being  necessary;  but 
in  typical  attacks  if  carefuHy  eought  it  is  found  with  great  uniformity. 
In  acute  cases  it  may  disappejir  very  early;  in  protracted  cases  its  pres- 
ence is  sometimes  detected  for  weeks  or  even  months.  Besides  the  bacil- 
lus of  PfeifTer,  there  are  frequently  found*  cither  associated  or  separate- 
ly, in  the  organs  of  patients  dying  from  influenza,  the  streptococcus  and 
the  diplococcus  pneumonia;,  for  the  development  of  which  influenza 
creates  conditions  in  the  highest  degree  favourable. 

Influenza  is  highly  contagious;  the  poison  may  be  carried  by  cloth- 
ing or  fomites  and  clings  for  some  time  to  infected  apartments.  The 
disease  prevails  o[ndemicalIy,  and  after  epidemics  it  may  be  endemic 
for  a  number  of  years.  In  New  York  the  disease  has  probably  been 
present  for  many  years,  although  it  attracted  little  attention  under  the 
name  of  influenza  until  the  great  epidemic  of  1891.  Epidemics  prevail 
chiefly  in  winter  and  spring.     AH  ages  arc  liable  to  the  disease,  infants 
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under  one  year  loast  so,  and  in  some  epidemics  they  may  escape  alto- 
gether. The  disease  has,  however,  been  observed  in  infants  only  a  few 
days  old,  whcro  the  mother  was  suffering  from  it  at  the  time  of  delivery. 
The  children  most  frequently  affected  are  those  from  two  to  ten  yem_ 
of  age. 

The  period  of  incubation  is  uncertain.  It  is  usually  short,  being  g< 
erally  believed  to  be  from  one  to  seven  days.  Little  if  any  immuni^ 
seems  to  be  afforded  by  one  attack;  recurrences  and  second  uttacka  are 
not  uncommon  in  the  same  epidemic,  and  a  patient  who  has  once  had 
influenza  seems  to  be  more  susceptible  to  the  disease  in  consequence. 

Lesions. — There  are  no  characteristic  lesions  of  influenza;  those 
which  are  roost  frequently  found  are  due  to  catarrhal  inflammation  of 
the  respiratory  or  the  digestive  tract.  In  some  cases  only  the  upper 
respiratory  tract  is  involved,  in  which  case  the  disease  often  spreade  to 
the  middle  ear;  in  others,  only  the  lower  respiratory  tract,  this  in  in- 
fancy usually  spreading  rapidly  to  the  lungs,  and  resulting  in  broncho- 
pneumonia. Inflammation  of  the  stomach  and  intestines  is  much  leen 
frequent  and,  as  a  rule,  less  severe.  This  will  be  considered  more  fuDj 
under  Complications. 

Symptoms. — The  symptoms  of  influenza  are  due  to  the  systemic  eff< 
of  a  grniTal  jK>i3<>n,  and  to  certain  Iw^l  congestions  and  inflammations 
which  are  regarded  as  complications.  The  two  classes  of  symptoms— the 
general  and  the  local  ones — are  found  in  all  possible  combinations. 

1.  The  mildj  uncompUcated  rariely, — This  lasts  from  two  to  five  dayv* 
occasionally  a  week.  The  onset  is  usually  abrupt,  with  ehillinesa,  mus- 
cular pains,  and  sometimes  vomiting.  The  temperature  ranges  from  101* 
to  103°  F.  Even  though  the  fever  is  not  high,  the  prostration  is  consider- 
able, and  children  are  often  ill  enough  to  remain  in  bed  for  several  days. 
The  usual  general  symptoms  which  accomijany  fever  are  present.  After 
the  fever  has  subsided,  the  child  is  left  weak  and  anipmic;  convalescence 
is  frequently  protracted,  and  it  may  be  three  or  four  M'eeks  before  tlie 
general  health  is  regaineil.  This  is  the  most  common  variety  8een»  the 
essential  symptoms  being  fever  and  prostration  without  evidences  of 
local  inflammation.  Often  there  is  in  addition  a  mild  cory»  at  the 
outset  and  a  slight  but  persistent  cough. 

2.  Uncomplicated  ca^es  of  ike  severe  itjpe. — These  are  not  very  frequent 
in  children.  They  are  characterized  by  high  temperature,  severe  toxic 
symptoms,  and  great  prostration.  They  often  resemble  case«  of  pneu- 
monia, except  that  the  local  symptoms  and  physical  signs  in  Uie  cheet 
are  wanting.  The  onset  is  usually  abrupt  with  vomiting  and  he«d«ch<% 
sometimes  even  with  convulsions.  The  temperature  ranges  from  lOOl* 
to  106*6°  F.  It  seldom  remains  steadily  high,  but  often  fluctuates  widely. 
I  have  repeatedly  seen  a  temperature  over  lOfi"  F.  in  uncompHoAted 
influenza.     Marked  nervous  symptoms  are  usually  present;  there  m«j 
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hea*1ache,  photophobia,  delirium,  stupor,  opisthtotonus,  and  convul- 
ieions' — all  strongly  suggestiug  meningitis,  but  not  so  continuous  as  in 
lat  disease.  In  other  cases  the  tongue  has  a  brown  coating,  the  lips 
lare  dry  and  parched,  the  pulse  is  weak  and  rapid,  and  other  symptoms  of 
the  typhoid  condition  are  present.  The  usual  duration  of  these  severe 
^attacks  is  from  two  to  five  days;  but  even  where  no  complication  devel- 
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ops  severe  symptoms  may  last  for  two  weeks  and  sometimes  longer  until 
a  change  of  climate  is  made.  (See  Fig.  217.)  Although  the  symptoms 
are  very  alarming,  except  in  young  infants,  the  attacks  are  aoldum  fatal 
unless  pneumonia  develops;  but  it  may  be  a  long  time  before  the  full 
effects  of  such  an  illness  have  entirely  dieappenrcd. 

3.  CoAfS  coinpUcalfd  hy  cnlnrrhal  iu  flam  mat  ion  of  the  upper  re^pira' 
lory  trnci. — In  this  group  there  are  added  to  the  general  Rymptoras  of  the 
mild  uncomplicated  variety,  a  severe  coryza,  with  pharyngitis  and  often 
Plomntitifi.  The  catarrhal  symptoms  dilTer  from  ttrdinary  catarrh  of 
these  mucous  membranes  chiefly  in  severity.  They  arc  also  likely  to  Ik? 
more  prolonged,  and  there  is  a  greater  tendency  to  involve  the  ears  and 
the  cervical  lymph  nodi^s.  The  usual  symptoms  of  acute  rhino-pharyn- 
gitis are  present  with  its  serous,  sero-mncous,  or  muco-purulent  dis- 
charge.   The  whole  pharynx  may  be  the  seat  of  an  acute,  erythfrnatous 
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blusb^  or  the  mucous  inemhrane  may  present  a  granular  or  spongy  appear- 
ance. The  tonsils  arc  red;  occasionally  there  is  follicular  tonsillitis; 
rarely  membranous  patches.  The  nostrils  and  upper  lip  are  often  ex- 
coriated from  the  nasal  discharge.  The  mouth  may  be  the  seat  of  a  sim- 
ple or  a  herpetic  stomatitis  with  superficial  ulceration.  These  catarrhal 
symptoms  are  usually  severe  for  three  or  four  days,  and  gradually  sub- 
side. In  infante  the  temperature  may  be  104"  or  105°  F.  at  the  outlet, 
but  continues  high  only  for  a  day  or  two.  In  older  children  the  tempera- 
ture ranges  fruui  100^  to  102°  F. 

There  are  two  complications  which  in  infancy  are  very  frequent — 
otitis  and  cervical  adenitis.  Otitis  may  bo  either  catarrhal  or  purulent. 
It  runs  the  usual  course  of  otitis  following  simple  catarrhal  processes  of 
the  pharynx,  and  usually  terminates  in  complete  recovery.  Exceptionally 
these  cases  may  go  on  to  the  development  of  chronic  otitis,  or  the  disease 
may  extend  to  the  mastoid  cells.  In  addition  to  the  severe  cases,  there 
are  frequently  seen  attacks  of  catarrhal  deafness  from  inflammation  of 
the  Eustachian  tube.  Pain  in  this  form  is  less  severe,  and  may  be  ab- 
sent; there  is  no  increased  fever.  Deafness  is  the  chief  symptom,  azMJ 
in  most  eases  it  disappears  spontaneously. 

The  adenitis  usually  involves  either  the  lymph  nodes  situated  below 
the  ear  and  behind  the  angle  of  the  jaw,  or  those  of  the  retro-pharyngeal 
region.  The  infliimmation  runs  the  usual  course  of  such  inflammatioina 
when  associated  with  other  diseases. 

4.  Ca^es  with  broncho-pulmonary  compUcaiions. — A  moderate  amount 
of  inflammation  of  the  mucous  membrane  of  the  larynx,  trachea,  and 
large  bronchi  occurs  in  most  of  the  cases  of  influenza.  In  the  more 
severe  forms,  broncho-pneumonia  or  lobar  pneumonia  often  develops. 
Sometimes  the  pulmonary  symptoms  do  not  appear  for  two  or  three  davA, 
or  even  a  week;  at  other  times  they  are  coincident  with  the  development 
of  the  fever  and  other  constitutional  symptoms,  and,  except  for  the  prev- 
alence of  influenza,  this  would  not  be  considered  a  factor  in  these  cases. 
A  striking  feature  in  tliese  attacks  is  that  the  temperature,  prostration, 
and  cerebral  symptoms  are  out  of  all  proportion  to  the  pulmonary  signs 
and  symptoms. 

Tlie  broncho-pneumonia  complicating  influenza  may  not  differ  essen* 
tially  from  the  ordinary  types,  except  that  the  proportion  of  casea  which 
do  not  go  on  to  the  development  of  areas  of  consolidation  is  larger  than 
is  seen  under  most  other  conditions.  If  lobar  pneumonia  develops,  it 
frequently  runs  its  regular  course.  But  besides  these  two  varieties  of 
pneumonia,  quite  a  large  number  of  cases  of  an  irregular  type  are  seen 
with  influenza.  These  are  often  of  short  duration,  but  accompanied  by 
extremely  high  temperature  (Fig.  218).  In  many  cases  there  is  an  ex- 
cessive amount  of  pleuriey,  so  that  the  process  is  really  a  pleuro-pnen- 
monia.    In  an  epidemic  occurring  in  the  New  York  Infant  Asylum  in 
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the  winter  of  1891  and  1892  nearly  every  pneumonia  was  of  this  type, 
and  in  a  few  weeks  there  were  about  twenty  cases,  all  of  a  very  aevere 
form.    This  is  often  followed  by  empyema. 

5.  Cases  tvith  gaslro-enieric  complications. — Vomiting  and  diarrhoea 
are  frequent  at  the  beginning  of  influenza,  and  in  some  cases,  especially  in 
infanta,  they  may  be  the  predomi- 
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nant  symptoms  of  the  attack.  The 
stools  may  be  large  and  fluid,  or 
they  may  contain  mucus  and  even 
blood,  and  be  passed  with  pain  and 
tenesmus  —  the  symptoms  being 
those  of  an  acute  gastritis  or  of 
ileo-colitis  of  moderate  severity. 
The  duration  of  these  attacks  is 
usually  three  or  four  days,  and 
except  in  very  young  or  delicate 
children  they  are  rarely  fatal.  la 
older  children  there  may  be  initial 
vomiting,  abdominal  pain,  tym- 
panites, protracted  diarrha?a,  and 
other  symptoms  strongly  suggest- 
ive  of  typhoid  fever. 

fi.  Influenza  in  very  young  in- 
fants.— The  severe  cases  in  infants 
under  six  months  old  often  pre- 
sent pecTiIiar  features.  The  tem- 
perature may  be  very  high,  or  it  may  be  only  two  or  three  degrees  above 
the  normal,  but  the  prostration  is  extreme.  The  eyes  are  sunken,  the 
face  is  pale,  there  is  marked  apathy,  and  food  is  often  refused  altogether. 
In  other  cases  there  is  cyanosis  and  very  rapid  respiration,  indicating 
acute  congestion  of  the  lungs,  although  no  abnormal  signs  are  present, 
except  very  feeble  breathing  sounds.  Nearly  always  there  is  a  disturb- 
ance of  digestion,  with  vomiting  and  undigested  stools.  Death  may 
occur  in  two  or  three  days;  sometimes  it  is  po8tj>oned  for  a  week,  the 
chief  symptoms  being  gradually  increasing  prostration,  and  finally  col- 
lapse, without  the  development  of  any  marked  local  evidences  of  dis- 
ease. The  system  seems  in  these  cases  to  be  overpowered  by  the  intensity 
of  the  poison.  In  other  cases  pnenraonia  develops,  and  from  this  death 
OGCura. 

7.  Protracted  cases. — There  has  long  seemed  to  be  sufFicieut  clinical 
ground  for  the  opinion  that  influenza  poisoning  may  sometimes  assume 
a  chronic  or  persistent  form,  and  Pfeiffer  and  others  have  demonstrated 
the  presence  of  the  influenza  bacillus  for  months  in  the  secretions  of 
sucli  paiientfi.    The  protracted  cases  in  my  experience  have  almost  in- 
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'lii-ij:-''     It  JM  oft^n  inif/'^HKihle  to  tell  for  two  or  three  days  whether  the 

^  '"i^:  m  one  of  pneiinionia,  malaria,  or  influenza.    In  most  of  the  severe 

I  vHKt'H  1  have  mn'.ii,  (/lieurnonia  has  been  the  diagnosis  first  made;  it  is 
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[only  by  the  course  of  the  disease  and  the  absence  of  any  physical  signs, 

[as  shown  by  careful  and  repeated  examinations,  that  influenza  can  be 

listinguished  from  pneumonia.    From  malaria,  influenza  is  differentiated 

)y  the  fact  ttiat  the  fever  is  not  materially  affected  by  quinine,  there 

[are  no  organisms  in  the  blood,  and  the  spleen  is  not  usually  enlarged. 

The  cerebral  symptoms  are  less  continuous  than  in  meningitis  and 
are  usually  in  direct  proportion  to  the  fevtT.  In  the  protracted  cases,  the 
temperature  may  bear  some  resemblance  to  typhoid,  but  the  other  char- 

Iacteristic  symptoms  of  that  disease  are  wanting.  Measles  is  distin- 
guished by  Koplik's  spots.  In  its  mode  of  onset,  and  sometimes  in  its 
eruption,  influenza  often  resembles  scarlet  fever,  but  the  course  of  the 
symptoms  usually  clears  up  the  doubt.  In  general,  influenza  is  charac- 
terized by  severe  constitutional  symptoms  without  evidence  of  local  dis- 
ease of  suficient  importance  to  explain  the  temperature. 

From  ordinary  catarrh,  influenza  differs  only  in  its  high  communica- 

»bility,  its  severity,  and  the  frequency  with  which  it  is  complicated  by 
otitis,  adenitis,  and  pneumonia.  Mild  cases  when  not  epidemic  can  not 
be  distinguished  from  simple  catarrh  of  the  respiratory  tract. 

Allhougli  in  most  caaes  the  bacilli  may  be  found  by  staining  the 
sputum  or  nasal  discharge,  or  may  be  cultivated  from  either  of  these, 
the  difficulties  in  the  way  are  such  that  this  method  of  diagnosis  has  been 
as  yet  but  little  employed.  In  mauy  ciises  the  Iwcilti  disappear  early, 
and  in  others  careful  and  repeated  examinations  are  necessary  to  dis- 
cover them.  In  general,  therefore,  the  other  symptoms  of  influenza  must 
be  relied  upon  for  diagnosis.  Since  none  of  these  is  wholly  characteris- 
tic, exact  diagnosis  is  by  no  means  easy,  and  in  some  cases  it  may  be 
impossible.  A  probable  diagnosis  is  made  by  excluding  the  other  dis- 
eases mentioned;  the  probability  is  greatly  increased  if  influenza  is  prev- 
alent, especially  if  there  are  other  cases  in  the  same  house.  The  tend- 
ency in  practice  is  to  call  a  great  many  other  kinds  of  infection  by  the 
name  of  influenza,  particularly  when  the  disease  is  epidemic. 

■  Prognosis. — As  a  rule,  the  type  of  influenza  seen  in  children  is  milder 
than  that  which  occurs  in  adults.  In  the  case  of  children  previously 
healthy,  few  die  except  from  pulmonary  complications,  while  the  great 
majority  of  attacks  are  mild  and  recovery  is  prompt.  In  infants  the 
tendency  to  pulmonary  complications  is  much  greater  than  in  older  chil- 
dren. Uncomplicated  cases  are  seldom  fatal,  except  in  infants  under  six 
months  old;  and  even  though  the  temperature  is  very  high  and  the  symp- 
toms severe,  recovery  may  uti^ually  be  predicted  as  long  as  there  is  no 
evidence  of  serious  complications.  The  prognosis  of  the  pneumonia  of 
influenza  is  rather  worse  than  that  of  simple  broncho-pneumonia,  and 
depends  chiefly  upon  the  age  of  the  patients  affected.  In  a  word,  in- 
fluenza is  particularly  serious  iu  the  very  young,  or  when  there  are  pul- 
monary c'omjilications,  but  rarely  otherwise.     In  infants  the  constitu- 
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tional  dcproBsion  which  results  may  bt»  the  beginning  of  a  condi 
malnutrition  which  goes  on  to  the  development  of  marasmus;  or  a  child 
falle  an  easy  victim  to  some  other  form  of  acute  diseaeo.  The  romot« 
effects  of  influenza  may  tlierefore  be  serious,  even  ttioagh  the  attack 
itself  is  not  especially  severe. 

Treatment. — The  communicability  of  the  disease  makes  it  desirable 
that  cases  of  influenza  should  be  isolated  whenever  practicable,  and  par- 
ticuluriy  that  delicate  children,  or  those  prone  to  pulmonary  disease, 
should  not  be  exposed.  The  fumigation  of  apartments  after  attaek^ 
should  be  regularly  practised,  preferably  with  formalin  gas;  Uiis  with 
isolation  will  do  much  to  control  house  epidemics. 

The  disease  usually  runs  its  course,  when  uncomplicated,  in  from 
three  to  seven  days.  As  there  is  no  specitlc  for  influenza,  the  indications 
are  to  sustain  the  patient,  to  make  him  comfortable  during  the  attack, 
and  to  prevent  so  far  as  possible  the  occurrence  of  complications.  Evei 
child  with  influenza  should  be  put  to  bed  and  kept  there  during  acul 
symptoms.  At  the  outset  the  bowels  should  be  opened  by  castor-oil  or 
calomel,  and  free  perspiration  induced  by  the  use  of  hot  drinks,  the  hot 
pack,  or  small  doses  of  Dover's  powder  in  combination  with  phenactftine, 
A  very  high  temperature  should  be  relieved  by  cold  sponging  or  the  cold 
pack,  precisely  as  in  pneumonia,  but  large  doses  of  antipyretic  drugs  are 
to  be  avoided.  The  nen'ous  symptoms — restlessness,  pain,  headache,  and 
other  disturbances — are  best  controlled  by  phenacetinc  in  combinatioQ 
with  codeine — e.  g.,  to  a  child  of  one  year,  phenacetinc  gr.  j,  codeine  gr. 
A,  every  three  or  four  hours.  Double  the  dose  mav  be  given  to  a  child 
of  four  years.  Alcoholic  stimulants  are  required  whenever  the  polae 
shows  signs  of  weakness,  as  it  does  in  most  of  the  severe  cases,  and  io 
most  young  infants.  They  should  be  given  according  to  the  same  rul« 
as  in  pneumonia.  Next  to  alcohol,  strychnine  is  the  most  valuable  heart 
stimulant. 

In  older  children  there  is  a  decided  advantage  in  the  use  of  moder- 
ately large  doses  of  quinine — e.  g.,  gr.  ij,  four  or  five  times  a  day,  to  a 
child  five  years  old;  but  in  infants  this  should  be  omitted,  on  accoant 
of  its  tendency  to  upset  the  stomach.  The  cough  which  so  often  persists 
after  influenza  is  best  controlled  by  cod-liver  oil  and  creosote,  used  aa 
after  acute  bronchitis.  With  persistent  bronchitis  which  resists  ordinary 
remedies,  a  patient  should  be  sent  to  a  warm,  dry  climate.  The  compli- 
cations of  influenza  arc  to  be  treated  as  they  arise,  in  the  same  manner 
as  when  they  occur  under  other  conditions.  In  all  cases  careful  feeding 
in  accordance  with  the  general  rules  laid  down  for  feeding  in  acute  dis- 
eases, good  nursing,  and  care  to  avoid  exposure  during  convalescent 
are  essentials  in  treatment.  One  should  be  particularly  anxious  aljoi 
patients  who  have  a  strong  tendency  to  tuberculosis,  and  such 
should  be  watched  with  the  greatest  solicitude. 
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Tn  prolonged  or  constantly  recurring  attacks  nothing  is  of  much 
avail  except  a  change  of  air.  If  this  is  impossible^  a  child  should  be  fre- 
quently removed  from  one  apartment  to  another,  as  re-infection  often 
tars  to  take  place  from  the  sick-room. 
fALABiA  is  a  general  infectious  disease  due  to  the  presence  in  the 
uiuud  of  a  specific  orgnnifim  often  called  the  ptasmodium,  but  more  ex- 
actly the  hcsmatocyiozoon  malaria;.  It  manifests  itself  in  children  by  the 
ordinary  acute  febrile  attacks  which  are  seen  in  adults  and  by  chronic 
malarial  poisoning.  Both  of  these  forms  may  present  certain  peculiar 
symptoms  dependent  upon  the  age  of  the  patient. 

Etiology. — The  malarial  organism  was  discovered  by  Laveran  in  1S81; 
it  is  a  parasite  of  the  blood  and  belongs  to  the  group  of  protozoa.  It  is 
now  well  established  that  the  parasite  enters  the  blood  through  the  bite 
of  certain  forms  of  mosquito,  those  belonging  to  the  genus  Anophekst 
and  probably  in  no  other  way.     For  thi.s  knowledge  we  are  indebted 

■  chiefly  to  the  work  of  Ronald  Ross,  in  India,  in  1897.  For  a  general 
discussion  of  the  malarial  parasite,  its  methods  of  staining,  etc.,  the 
reader  is  referred  to  works  on  clinical  medicine. 

■  Malaria  affects  oil  ages,  even  the  newly-born  infant.  We  must  accept 
with  some  allowance  the  statements  made  by  the  older  writers  upon  the 
snbject  of  intra-uterinc  infection,  but  in  the  following  case  occurring  in 
the  practice  of  my  former  associate.  Dr.  Crandall,  there  seems  little 
doubt  that  the  disease  was  contracted  in  ulero:  For  ten  days  before  de- 
livery the  mother  had  suffered  from  u  tertian  intermittent  of  mcxlenite 
severity.  Eighteen  hours  after  birth  the  child  was  noticed  to  have  cold 
hands  and  feet,  blue  lips  and  nails,  and  a  pinched  face.  These  symptoms 
lasted  about  half  an  hour  and  were  followed  by  a  distinct  fever.  Upon 
the  following  day  the  paroxysm  was  repeated.  Examination  of  the  blood 
of  both  mother  and  child  was  made  by  Dr.  Walter  James,  who  found  the 
malarial  organisms  in  both  cases. 

Malaria  is  more  frequently  overlooked  in  young  children  than  in  later 
life,  from  the  fact  that  its  forms  are  more  irregular,  and  this  has  led  to 
the  belief  that  young  children  are  less  liable  than  adults  to  the  disease. 
I  believe,  however,  the  opposite  to  be  the  case.  In  a  large  number  of  in- 
stances where  families  have  been  exposed  to  malarial  poisoning  I  have 
loted  that  the  young  children  were  frequently  the  first  to  show  the 
symptoms  of  the  disease. 
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Malaria  is  an  endemic  disease  prevailing  in  certain  localities.  Elxact 
knowledge  regarding  the  mode  of  infeelion  has  cleared  up  many  obscure 
points  in  the  etiology  of  this  disease.  The  role  of  the  mosquito  explains 
the  greater  liability  to  contract  malaria  after  sunset  and  during  the 
night,  the  danger  from  stagnant  ponds  and  pools  of  water,  the  peculiar 
susceptibility  of  infants  and  young  children,  and  the  greater  frequency 
of  the  disease  in  the  spring  and  summer.  Malarial  attacks  may,  howerer. 
occur  at  any  season,  since  the  poison  may  be  latent  in  the  body  for  an 
indefinite  time;  how  long  it  is  impossible  to  say,  but  there  seems  to  be 
conclusive  proof  that  it  may  be  for  many  months.  Attacks  of  xn&laria 
very  often  occur  when  the  general  health  has  been  reduced  by  some  other 
cause,  particularly  by  disturbances  of  digestion. 

Leiioni. — Opportunities  fofa  study  of  the  peculiarities  of  the  leeioiu 
of  malaria  in  children  are  infrequent,  especially  in  New  Tork,  aa  fatal 
cases  are  extremely  rare.  I  have  myself  seen  but  two.  As  observed  by 
others,  the  lesions  do  not  ditfer  in  any  marked  way  from  the  adult  form 
of  the  disease.  The  most  important  changes  are  the  destruction  of  the 
red  corpuscles  of  the  blood,  enlargement,  and  in  chronic  cases  hyper- 
plasia with  pigmentation  of  the  spleen;  less  frequently  pigmentatioD  of 
the  liver,  kidneys,  and  brain.  Pneumonia  and  gastro-enteritia  are  occa- 
sional conij)lieatioDS. 

Symptoms. — The  clinical  forms  of  malarial  fever  in  children  from  aiz 
to  ten  years  old,  do  not  differ  essentially  from  the  same  disease  in  adults. 
Both  intermittent  and  remittent  forms  occur,  the  former  being  the  type 
usually  seen.  Of  the  different  varieties  of  intermittent  fever,  the  quo- 
tidian (Fig.  '^19)  is  the  most  common,  although  the  tertian  (Fig.  220)  ia 
fairly  frequent,  but  in  this  locality  the  quartan  is  extremely  rare.  The 
stages  of  the  paroxysm  are  generally  well  marked.  The  cold  stage  begins 
with  a  chill  or  vomiting,  with  headache,  lassitude,  and  general  (laina. 
The  hot  stage  is  usually  characterized  by  a  higher  temperature  than  in 
adultfi,  and  this  is  followed  by  the  sweating  stage,  which  is  generallj 
marked.  The  paroxysm  may  be  repeated  every  day  or  every  other  day 
until  controlled  by  quinine,  or  the  stages  may  become  less  and  les«  di^ 
tinct  as  the  disease  progresses  until  a  more  or  less  remittent  type  of  ttrrer 
develops.  Less  frequently  the  fever  is  remittent  from  the  beginning  and 
the  constitutional  symptoms  are  of  greater  severity.  In  this  form  there 
is  marked  prostration,  the  tongue  is  thickly  coated,  there  are  often  ten- 
derness and  |>ain  in  the  region  of  the  liver,  and  occasionally  there  ii 
alight  jaundice. 

In  infants  and  very  young  children  peculiar  typos  of  malaria  are 
seen.  A  well-marked  intermittent  fever  with  distinct  stages  is  often 
absent,  many  cases  assuming  more  of  a  remittent  type  or  an  irreguUr 
form  of  intermittent  (Fig.  221).  The  onset  is  usually  abrupt  with  vomit- 
ing, a  well-marked  chill  being  rare.    Malarial  chills  are  not  often  wit- 
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nessed  in  children  under  five  years  old.    They  are  replaced  in  infants  by 
cold  hands  and  feet^  blue  lips  and  nails,  sometiineg  slight  general  cyano- 
Bis,  pallor^  drowBineBS,  and  prostration.    Vomiting  has  been  present  in 
two  thirds  of  my  own  eases.    Several  times  have  I  seen  a  malarial  attack 
ushered  in  by  convulsions. 

The  fever  is  relatively  higher  than  in  adults,  rising  rapidly  to  104°  or 
105°  F,y  occasionally  to  lOG"  or  10R'r>°  F.    This  continues  from  four  to 
twelve  hours  and  gradually  falls,  usually  to  normal.    The  other  constitu- 
tional Bjinptoms  of  the  febrile  stage  are  raudi  less  severe  than  in  most 
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>erataro.  quotidian  type,  in  a  boy  alx  yearv  old.   Eaoh  paroxyam                   ^^H 
1  bo  noticed  ihac  ine  t«mpenuurc  roae  higher  wiih  each  auo-                   ^^H 
the  tuoe  when  qaiuioe  waa  begun.                                                                ^^^| 

elevation  of  temperature.    The  sweating  stage              ^H 
and  is  often  absent  nltogethttr.     With  the  fall                ^^B 
e  is  a  gradual  subsidence  of  all  the  other  symp-               ^^m 

cysm  the  patient  may  be  quite  well  for  several               ^H 

r 
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hours  or  even  for  a  day,  when  the  second  paroxysm  occurs    This  is  gen- 
erally not  so  well  marked  as  the  first  one,  the  third  may  be  even  less  so, 
and  the  case  may  n^emble  more  and  more  one  of  continuous  fever  with 
wideoBcillations  in  the  temperature.    In  some  cases  it  is  remittent  at  first 
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Fm.  ^20.— TypiDAl  iiialariAl  U'tn pern tii re,  U'rtian  xy\*c,  in  a  boy  five  yean  oM.     Onset  with 
vunulinj;  niiil  iJroM»iiiu-»,  but  iiu  cljiU.     This  wu  nn  ■ntieipallnir  intvrniUtcnt.  Lh«  fol 
tiaroxVMi)  <H:cumD^  nl  S  r.  m.,  tim  Kceoml  at  IS  v.,  the  Uiirvl  at  10  k.u.:  >  riiartu  lh«  tioM 
when  quinine  wua  Twguu.                                                                                                             a 

and  hu.er  lMHH>nies  intermittent,  but  it  h  very  rare  itndor  any  cin^uro- 
stances  that  tlie  teniix>rature  doe-s  not  touch  the  nornial  point  at  some 
time  in  the  twenty-four  hours.    In  infants  the  quotidian  has  been  in  ray 
experience  very  much  more  frequent  than  any  other  type,  the  tertian 
being  rare  and  the  quartan  almoi^t  unknowTi. 

Knlargement  of  the  spleen  is  present  in  the  great  majority  of  cftMf* 
and  Ui^urtlly  to  a  auffieiont  degree  to  \te  readily  apprcciatitl  by  exam- 
ination.    'Thv  most  satisfactory  method  of  examination  is  by  (mlpatioo. 
A  spleen  M'hich  can  bt^  easily  felt  Mow  the  ribs  (e^icept  in  the  rare 
cases  in  which  the  organ  is  displaced  downward  by  some  condition  in 
the  thorax)   is  enlarged.     When   it  is  not  sutliciently  enlargwl   to  be 

1 

1 

1 

1 

nesfted  in  rhildren  under  five  years  old.  They  nre  replaced  in  infants  l^y 
cold  hands  and  feet,  blue  lips  and  nails,  sometimes  slight  general  cyano- 
sis, pallor,  drowsiness,  and  prostration.  Vomiting  has  been  present  in 
two  thirds  of  my  own  cases.  Several  times  have  I  seen  a  malarial  attack 
ushered  in  by  convulsions. 

The  fever  is  relatively  higher  than  in  adults,  rising  rapidly  to  101**  or 
105°  F.,  occasionally  to  100°  or  106-5°  F.  This  continues  from  four  to 
twelve  hours  and  grarluaUy  falls,  usually  to  normal.  The  other  constitu- 
tional symptoms  of  tlie  febrile  stage  are  much  less  severe  than  in  most 


Flo.  il».— T 


— TTpical  roalorifti  teranerature,  quoUdiui  trpe,  in  a  boy  aAx  ytun  old.  K«ch  pttrosysra 
preceded  by  i  chil).  It  will  bo  noticed  that  tun  wmpormture  nwe  higher  witli  each  auo- 
c<«dlng  paroxjsiii ;  x  ruiirlu  the  blue  when  qaitilne  waa  begua. 


diseases  with  the  same  elevation  of  temperature.  The  sweating  stage 
is  only  slightly  marked  and  is  often  absent  altogether.  With  the  fall 
in  the  temperature  there  is  a  gradual  subsidence  of  all  the  other  symp- 
toms of  the  febrile  stage. 

After  the  first  paroxysm  the  jwtient  may  be  quite  well  for  several 
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or  liver.  Trifacial  neuralgia  of  malarial  origin  is  rare  in  childhood 
Aching  or  dragging  pains  in  the  muscles  of  the  lower  extremities  are 
frequent  8}Tnptom8  during  acute  attacks,  but  they  are  of  short  duration, 
diBHppearing  with  the  fever.  They  are  to  be  distinguished  from  the 
acute  lancinating  pains  of  multiple  neuritis,  which  is  occasionally  seen 
as  a  result  of  malarial  poisoning.  I  have  seen  the  latter  in  young  chil- 
dren in  three  cases,  and  it  has  been  observed  by  others.  The  pain  is 
accompanied  by  tenderness  of  the  muscles  and  nerve  trunks,  and  by  loa 
of  power,  which  is  usually  partial. 

Spasmodic  torticollis  (page  731 )  I  have  seen  in  eight  cases,  in  which 
the  condition  seemed  very  clearly  to  depend  upon  malaria.  Thia  waa 
ahown  by  the  fact  that  the  spasm  was  intermittent,  coming  on  every  after- 
noon, but  being  absent  in  the  morning;  that  it  was  accompanied  by  a 
slight  rise  in  temperature,  and  usually  by  enlargement  of  the  spleen;  and 
that  it  was  immediately  controlled  by  quinine.  This  combination  of 
symptoms  seemed  to  be  conclusive  evidence  of  the  malarial  origin  of  the 
affection,  although  these  cases  were  observed  before  the  time  when  blood 
examinations  were  made. 

Accompanying  the  paroxysm  of  malaria  there  is  occasionally  seen. 
more  often  in  infants  than  in  older  children,  acute  pulmonary  congestion 
(Fig.  221),  which  may  give  rise  to  obscure  and  often  very  alarming 
symptoms.  There  is  an  acute  onset  with  vomiting  and  prostration,  high 
temperature,  cough,  rapid  respiration,  and  often  slight  cyanosis.  On  ex- 
amination of  the  chest  there  is  found  feeble  or  rude  respiration  over  one 
lung,  or  over  both  lungs  behind,  and  sometimes  coarse  moist  r&los;  these 
signs  and  symptoms  may  disappear  in  the  course  of  a  few  hours  with  the 
fall  in  temperature,  to  return  with  the  next  paroxysm,  or  if  quinine  is 
given  they  may  disappear  entirely.*  This  group  of  symptoms  has  often 
led  to  the  mistaken  opinion  that  the  disease  was  pneumonia,  which  had 
been  aborted  by  the  administration  of  quinine. 


*  Tbe  following  case  is  a  good  example  of  this  condition  Id  itA  more  servers 
and  illustrates  the  difficulties  in  the  dJAgnosifl  of  malAria  in  infancy:  A  fairly 
ifhed  child,  nine  months  old,  who  had  be«n  under  obserration  in  an  institutimi  fojr 
two  weeks  was  suddenly  t«ken  with  vomiting  and  fever  (Fig.  *I2\y,  A  oathArtiv  w» 
followed  by  a  l&rge  undigested  stool,  and  m&  the  temperature  then  fell  to  unrmal.  the 
att»ck  was  regarded  as  one  of  indigestiod.  On  the  thinl  day  the  tcmprrmturc 
again  high  and  accompanied  by  cough ;  coarse  riUes  were  found  Ihrougboot  the  c 
and  fine  rAIes  at  the  right  base ;  it  was  then  thought  tliat  pneumonia  was  dereJo] 
On  the  fourtli  day  all  tbe  symptoms  were  so  much  improved  that  the  Infant  was  rvgmrdfd 
as  convalescent.  At  0  p,  m.  the  temperature  was  normal,  and  the  infant  wont  to  «l«»p 
quietly.  At  9.30  r.  ■.  he  awoke  with  a  temperature  of  KM",  extreme  reatlMneM^  aad 
marked  dyspnoea.  In  half  an  hour  his  symptoms  had  increased  to  a  point  where  be 
seemed  likely  to  die.  He  became  cyanotic,  the  respirations  were  of  a  panting  chab' 
octer  and  roee  nearly  to  one  hundred  a  minute,  and  he  coughed  with  iilmcnt  every 
breath ;  the  pulse  was  scarcely  perceptible.    The  severe  symptoms  continued  for  about 
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readily  felt  by  a  practised  observer  under  favourable  conditions  for  ex- 
amination, it  is  not  large  enough  to  be  of  any  diagnostic  importance. 
None  of  the  other  symptoms  occurring  in  malarial  fever  are  character- 
istic; they  are  quite  similar  to  those  which  are  seen  in  almost  all  febrile 
attacks.    They  are  anorexia,  coated  tongue,  constipation,  and  restlossncBs. 

Masked  or  Irregrular  Forms  of  Malaria. — These  are  quite  frequent  in 
young  children,  and  are  due  to  the  presence  of  certain  special  or  uncom- 
mon symptoms  which  may  readily  lead  to  a  mistake  in  diagnosis.  They 
are  more  often  seen  than  cases  of  true  malarial  cachexia. 

Among  the  most  frequent  of  the  irregular  forms  arc  those  relating 
to  the  nervous  system.  Headache  is  exceedingly  common  and  is  usually 
frontal.  When  severe  and  associated  with  continuous  drowsiness,  vomit- 
ing, and  constipation,  it  may  lead  to  a  strong  suspicion  of  tuberculous 
meningitis.    Vertigo  is  not  a  frequent  symptom,  but  it  is  aometimeu  very 


I 


Fia.  2'il.— An  imffuUr  m&lanal  tempfraturc  tn  k  ohUd  nine  months  old.  The  pKroiyBm  on  thd 
fourth  (lay  ws*  oct^ttinanie^  Uy  an  attack  of  acutft  pdlmoDAiy  conffation  which  CAine  near 
b(<int;  faUl :  %  (iiBrka  Ine  tlinu  v/hvu  quinine  waji  beifUQ.  Althon|[ii  Ihe  cnurAo  of  Uie  tem- 
ponture  U  invguUr,  it  toucheJ  the  uortiial  line  both  od  the  necond  and  fourth  daja. 

prominent.  Pains  in  various  parts  of  the  body  are  very  common.  A 
sharp  severe  pain  at  the  epigastrium  is  frequent  at  the  beginning  of  a 
paroxysm.  It  is  often  associated  with  tenderness,  but  has  no  relation  to 
meals.     Less  frequently,  pain  is  localized  in  the  region  of  the  spleen 
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in  the  absence  of  an  examination  of  the  blood,  may  be  regarded  as  suffi- 
cient to  establiBh  the  diagnosis  of  malaria. 

The  cachexia  and  course  of  the  temperature  in  septicaemia,  pyseiiiia, 
broncho-pneumoniB,  tuberculosis,  and  empyema,  may  easily  cause  them 
to  be  mistaken  for  malaria.  The  fever  and  recurring  chills  of  pyeHti:^ 
are  often  attributed  to  malaria;  as  are  also  the  heaviness,  lethargy,  head- 
ache, coated  tongue,  and  slight  fever  of  chronic  intestinal  indigestion. 
Many  conditions  accompanied  by  an  enlarged  spleen  may  be  confounded 
with  malaria,  especially  simple  ameniia,  leukiemia,  rickets,  and  syphilis. 
While  malaria  may  be  multiform  in  its  manifestations,  the  physician  can 
fall  into  no  more  serious  error  than  to  regard  all  ailments  with  obscnre 
or  indefinite  symptoms  as  malarial,  neglecting  careful  physical  and  blood 
examinations,  by  which  means  alone  an  accurate  diagnosis  is  reached. 

ProgTioflis. — Although  it  is  seldom  fatal  in  itself,  an  attack  of  malaria 
in  an  infant  may  so  undermine  the  constitution  that  the  child  may  suc- 
cumb to  some  other  acute  disease,  usually  of  the  Innga  or  intestines. 
Cases  are  often  difficult  to  cure  while  the  patient  remains  in  the  malarial 
districts,  and  while  a  constant  absorption  of  the  poison  continues.  Under 
other  circumstances  the  prognosis  of  malaria  is  good. 

Treatment. — Prophylaxis, — More  exact  knowledge  regarding  the  eti- 
ology of  malaria  makes  it  possible  for  much  to  be  done  in  the  way  of 
prevention.  Besides  the  general  measures  proposed  for  the  cxtennination 
of  the  mosquitoes  concerned,  emphasis  should  be  laid  upon  the  necessity, 
in  the  case  of  young  children,  of  protecting  them  against  the  bites  of 
mosquitoes  in  localities  which  are  or  which  may  |)ossibly  be  malarial. 
This  can  he  done  by  a  more  thorough  use  of  mosquito  netting  and  by  using 
upon  exposed  parts  of  the  body  lotions  or  ointments  containing  menthol, 
pennyroyal,  turpentine,  or  other  8ul)stances  which  keep  these  pests  away. 
The  general  treatment  is  symptomatic,  and  is  to  be  conducted  as  in  all 
acute  febrile  diseases.  In  the  cold  stage,  stimulants  or  a  hot  bath  may 
be  required;  in  the  hot  stage,  ice  to  the  head  and  frequent  sponging. 
The  bowels  in  all  cases  should  be  freely  opened,  proferalily  by  calomel. 

Methods  of  administration  of  quinint. — For  infants  my  own  prefer- 
ence is  to  give  the  bisulphate  in  an  aqueous  solution,  one  or  two  grains 
to  the  teaspoonful,  according  to  the  age  of  the  patient.  Most  infant* 
take  such  a  solution  with  less  difficulty  and  vomit  it  less  frequently  than 
the  combinations  with  the  various  vehicles  supposed  to  cover  its  taste. 
In  the  event  of  failure  by  this  method, the  same  solution  may  be  given  pir 
rectum  through  a  catheter.  It  should  then  be  more  largely  diluted  with 
some  bland  fluid  such  as  gruel,  and  in  dou}>le  the  dose.  This  is  necef;8a] 
not  only  because  absorption  is  less  certain  and  complete,  but  alao 
cause  a  rectal  dose  can  seldom  be  repeated  oftener  than  every  five  or 
six  hours.  There  is  sometimes  an  advantage  in  giving  part  of  the  quinine^ 
by  the  mouth  and  part  of  it  by  the  rectum;  should  both  fail  it  may  be 
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The  rheumatic  diathesis  manifests  itoelf  in  children  by  quite  a  differ- 
it  group  of  symptoms  from  those  seea  in  adults;  for  this  reason  the 
liseaae  was  formerly  supposed  to  be  a  rare  one  in  early  life.     It  is  only 
[Within  recent  years  that  its  frequency  and  its  peculiarities  have  come  to 
jbe  appreciated.    For  our  pretient  understanding  of  the  subject  we  are  in- 
lebted  largely  to  the  work  of   Knglish  physicians,  especially  Cbeadle,* 
ho  has  brought  out  more  fuUy  than  any  one  else  the  close  connection  ex- 
[isting  between  many  conditions  formerly  not  regarded  as  rheumatic.     One 
who  has  in  mind  only  the  adult  types  of  articular  rheumatism,  and  regards 
iarthritis  as  a  necessary  symptom  for  a  diagnosis,  will  overlook  in  early  life 
many  manifestations  which  are  clearly  the  rt^sult  pt  the  rheumatic  poi- 
son.    There  is  seen  at  this  period  a  group  of  clinical  phenomena,  which 
often  occur  in  combination  or  jn  succession,  whose  association  was  not 
nnderstood  until  they  were  all  discovered  to  be  related  to  rheumatism. 
Sometimes  one  member  of  the  group  and  sometimes  another  is  first  seen, 
but  when  one  has  appeared  others  are  likely  soon  to  follow. 

Rheumatism  in  childhood,  then,  is  manifested  not  alone  by  arthritis 
with  acute  or  subacute  symptoms,  but  by  a  large  number  of  other  condi- 
tions which  are  not  to  be  regarded  in  the  light  of  complications,  but  rather 
as  forms  of  the  disease. 

Etiology. — It  is  not  in  the  province  of  this  work  to  discuss  the  various 
theories  regarding  the  nature  of  rheumatism  and  its  exciting  cause.  The 
drift  of  medical  opinion  to-day  is  strongly  toward  the  view  that  acute 
rhfumutism  is  an  infectious  disease,  probably  of  microbic  origin.  Al- 
though the  character  of  the  micro-organism  is  not  yet  determined,  the 
latest  observations  of  Poynton  and  Paine  f  [K)int  to  a  diplococcus.  The 
cxceaaive  formation  of  acids  in  the  system  may  be  regarded  as  a  result 
of  the  infection,  or  possibly  as  a  condition  necessary  for  the  activity  of 
the  specific  poison.  Under  five  years  of  age  articular  rheumatism  is  not 
common,  and  in  infancy  it  is  extremely  rare.  I  once  saw,  however,  in 
a  nursing  infant,  a  typical  attack  of  rheumatic  fever  with  multiple  joint 


*See  tb«  Harveiao  Ucturcs.  1889. 
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succeeded  in  getting  the  physiological  effects  of  quinine  by  inunction, 
though  there  are  good  observers  who  claim  this  result.  It  is  certainly  a 
very  uncertain  way  of  introducing  quinine  into  the  system. 

Dosage, — Kelatively  much  larger  doses  of  quinine  are  required  for 
young  children  than  for  adults.  Except  for  its  tendency  to  disturb  the 
stomach,  quinine  is  borne  remarkably  well  by  little  patients.  Generally 
too  small  doses  are  given.  An  infant  of  a  year  with  a  sharp  attack  of 
malarial  fever  will  usually  require  from  eight  to  twelve  grains  of  the 
sulphate  (ten  to  fourteen  grains  of  the  bisulphate)  daily.  Occasionally 
I  have  found  it  necessary  to  give  double  the  quantity  referred  to,  and  I 
have  seen  no  unpleasant  cerebral  symptoms.  It  is  useless  to  expect  to 
control  an  acute  attack  of  malaria  by  such  doses  as  one  grain  three  or 
four  times  a  day.  Children  from  five  to  ten  years  old  require  almost  as 
large  doses  as  do  adults.  None  of  the  substitutes  for  quinine  are  to  be 
relied  upon  in  acute  cases. 

In  chronic  cases,  arsenic  and  iron  are  usually  required  in  combination 
with  smaller  doses  of  the  quinine  than  those  mentioned.  For  children 
over  seven  years  old,  Warburg's  tincture  may  be  employed.  In  most 
chronic  cases  a  cure  can  be  effected  only  by  a  change  of  climate. 

The  marked  and  irregular  manifestations  of  malaria  are  to  be  treated 
in  the  same  manner  as  cases  of  malarial  fever. 
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Subacute  or  Chronio  Fonns  of  Malaria. — The  most  constant  &jni[>toms 
are  ana-miu,  eiilurgcjiii'iit  of  Ihf  spU*eu,  and  slight  fever.  The  anscmia  is 
usually  marked,  often  being  ejttreme.  The  enlargement  of  the  spleen  is 
distinct,  easily  made  out  by  paljiation,  and  sometimes  is  very  great. 
The  fever  is  often  so  slight  as  to  be  discovered  only  when  the  tempera- 

■  ture  is  taken  five  or  six  times  in  the  twenty-four  hours.     The  other 
,       symptoms  are  of  a  very  indefinite  character;  there  may  be  slight  cedema 
of  the  lower  extremities,  general  muscular  weakness,  so  that  the  child 
is  eartily  fatigued,  loss  of  a|H>etite,  coated  tongue,  constipation,  headache, 
muscular  jmins,  and  often  cough  from  a  slight  bronchitis.    These  symp- 
toms may  depend  upon  many  conditions  other  than  malaria,  even  when 
they  are  seen  in  a  malarial  district.    Tlie  only  positive  evidence  of  mala- 
I       ria  in  such  cases  is  the  presence  of  the  malarial  organisms  in  the  blood. 
HEven  the  swollen  spleen,  aniemia,  and  slight  fever,  which  are  often  looked 
"  upon  as  diagnostic,  may  be  present  in  cases  of  aniemia  with  which  mala- 
ria has  nothing  whatever  to  do. 

IBiapnosis. — The  positive  diagnosis  of  malaria  rests  upon  the  demon- 
stration of  the  malarial  organii^ms  in  the  blood.  They  will  be  found  in 
nearly  all  the  cases  provided  a  careful  examination  is  made  during  the 
paro.xysm,  and  also  that  no  quinine  has  been  administered.  When  their 
numl»er  is  small  they  may  be  missed  at  the  height  of  the  fever,  although 
they  may  readily  be  found  just  before  the  temperature  begins  to  rise. 
Blood  from  the  spleen  is  more  certain  to  show  the  organisms  than  that 
^  from  the  finger;  and  if  possible  the  examination  should  be  of  fresh  blood 
H  as  well  as  of  stained  specimens.  While  a  positive  result  is  conclusive,  a 
negative  one  is  not  always  so  l)ecause  of  the  impossibility  of  fulfilling  all 

•  the  above  conditions.  This  fact  and  lack  of  experience  in  blood  examina- 
tions make  it  neeessary  for  a  large  part  of  the  profession  to  make  the 
diagnosis  by  the  other  symptoms.  These,  in  order  of  their  importance, 
1  would  place  as  follows:  Prompt  curability  (especially  in  cases  of  fever) 
Hby  quinine;  distinct  periodicity  in  the  symptoms;  enlargement  of  the 
V  spleen;  and  a  history  of  an  exposure  In  a  district  known  to  be  malarial. 
H  Particular  importance  is  to  he  attaclied  to  the  therapeutic  test.  Recent 
H  experience  emphasizes  more  and  more  strongly  the  fact  that  quinine  has 
"  very  little  influence  upon  fevers  which  are  not  malarial,  and,  conversely, 
that  a  fever  inunediateiy  and  permanently  controlled  by  quinine  is  pretty 
certain  to  he  malarial.    The  combination  of  all  the  above  symptoms,  even 
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an  hour,  then  passed  Away  gradQally.  and  at  the  end  of  two  and  a  half  hours  tbej 
had  completolT  tliuppearpd.  and  th^  child  wan  in  a  quiet  sleep  which  continued  until 
morning.  Mnlaria  was  now  suspected,  and  the  diagnosis  e«tabli»}ivd  by  the  discoTerj 
of  the  plajttnmlium  in  the  blood.  The  spleen  was  at  this  time  much  enlarged;  the 
aigns  in  the  ohe«t  wore  those  only  of  bronchitis  of  the  large  tubes.  Quinine  was  uow 
begun  in  full  doses,  and  immediately  controlled  the  temperature  and  the  pulmonary 
•ymptonia. 
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[iven  hypodermically.    For  this  purpose  the  bimuriate  of  quinine  and 

•ea,  the  hydrocliloro8ulphatt%  the  hydrobromate,  or  tiie  bisulpliute  may 

Ibe  used.    The  salts  first  mentioned  have  the  advantage  of  greater  sohi- 

nliiy.    But  all  are  more  or  less  irritating  and  there  usually  follows  some 

■duration  at  the  site  uf  the  injectioDj  which  niuy  last  a  long  time.    While 

le  hypodermic  use  of  quinine  is  sometimes  invaluable  it  should  not  be 

iployed  in  infants  except  in  serious  attacks  and  when  we  are  tolerably 

irtain  of  our  diagnosis.    In  a  number  of  instances  both  in  hospitals  and 

(rivate  practice  I  have  seen  ugly  sloughing  follow  the  use  of  nearly  all 

:he  prejNirations  generally  employed.    The  occurrence  of  abscess  points 

infection  at  the  time  of  injection;  but  necrosis  I  believe  may  be  due 

limply  to  the  irritation  of  the  quinine  upon  tissues  having  a  lowered 

vitality*  as  in  the  case  of  young  or  delicate  infants.    I  have  seen  this 

happen  when  the  strictest  precautions  against  infection  were  ol)6erved. 

HThe  frequent  repetition  of  the  hypodermic  injections  should  be  avoided; 

Bin  most  cases,  one  or  two  good  doses  are  sufficient,  the  effect  being  con- 

Hiinued  by  quinine  given  by  other  methods. 

H       For  children  from  two  to  seven  years  old  the  taste  of  quinine  must 
Hbe  concealed.    An  aqueous  solution  of  the  bisulphate  may  be  mixed  with 
the  syrup  of  sarsaparilla,  orange,  or  yerba  sanla;  or  the  sulphate  may  be 
^  given  in  suspension  in  the  same  vehicle,  the  mixture  being  made  just 
Hbefore  the  dose  is  taken;  otherwise  the  partial  solution  of  the  drug  will 
render  the  whole  dose  exceedingly  bitter.    When  the  dose  required  is  not 
large,  as  in  the  milder  cases,  the  lozenges  of  the  tannate  of  quinine  com- 
bined with  chocolate  answer  the  purpose  admirably,  for  these  are  bo 
nearly  tasteless  that  children  will  take  them  without  difficulty.     Each 
lozenge  usually  contains  one  grain  of  the  tannato,  which  is  equivalent  to 
about  one  third  of  a  grain  of  the  sulphate  of  quinine.    A  similar  lozenge 
containing  one  grain  of  the  sulphate  may  be  made,  which  is  often  taken 
by  children  without  the  slightest  objection.  The  bisulphate  may  be  given 
in  solution  by  the  rectum,  or,  better,  at  this  age,  in  the  form  of  supposi- 
tories; but,  as  in  infancy,  with  very  urgent  symptoms,  it  is  better  to  resort 
at  once  to  the  hypodermic  method  in  case  of  failure  by  the  stomach. 
B       For  children  over  seven  years  old,  the  same  methcKis  of  adniinistra- 
™  tion  may  usually  be  employed  as  in  adults.    It  is  always  preferable  to 
give  quinine  in  solution,  or  if  not  so,  in  capsule,  but  never  in  pill  form. 

I  In  a  case  with  well-marked  paroxysms  the  quinine  should  if  poseiblo 
be  given  in  the  interval,  with  the  largest  dnse  about  four  hours  before 
the  expected  paroxysm.  With  infants  this  plan  is  sometimes  imprac- 
ticable, as  frequent  small  doses  are  usually  better  borne  by  the  stom* 
aeh  than  a  few  large  ones.  In  tliem  also  vomiting  seems  less  likely 
to  occur  when  it  is  given  on  an  empty  stomach.  For  this  reason  it 
is  advantageous  to  give  the  drug  at  regular  two-  or  three-hour  intervals 
during  the  night,  and  omit  all  medication  during  the  day.    I  have  never 
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CHAPTER  L 
RHEUM  A  TISM, 

The  rheumatic  diathesis  maDtfests  it«elf  in  children  hj  quite  a  differ- 
ent group  of  symptoma  froai  thoHO  seen  in  adults;  for  this  reason  the 
disease  was  formerly  anppoaed  to  be  a  rare  one  in  early  life.  It  is  only 
within  recent  years  that  its  frequency  and  its  peculiarities  have  come  to 
be  appreciated.  For  our  present  understanding  of  the  subject  we  are  in- 
debted largely  to  the  work  of  English  physicians,  especially  Cheadle,* 
who  has  brought  out  more  fully  than  anyone  else  the  close  connection  ex- 
isting between  many  conditions  formerly  not  regarded  as  rheumatic.  One 
who  has  in  mind  only  the  adult  types  of  articular  rheumatism,  and  regards 
arthritis  as  a  necessary  symptom  for  a  diagnosis,  will  overlook  in  early  life 
many  manifestations  which  are  clearly  the  result  pf  the  rheumatic  poi- 
son. There  is  seen  at  this  period  a  group  of  clinical  phenomena,  which 
often  occur  in  combination  or  in  snooession,  whose  association  was  not 
understood  until  they  were  all  discovered  to  be  related  to  rheumatism. 
Sometimes  one  member  of  the  group  and  sometimes  another  is  first  seen, 
but  when  one  has  appeared  others  are  likely  soon  to  follow. 

Rheumatism  in  childhood,  then,  is  manifested  not  alone  by  arthritia 
with  acute  or  subacute  symptoms,  but  by  a  large  number  of  other  condi- 
tions which  are  not  to  be  regarded  in  the  light  of  complications,  but  rather 
as  forms  of  the  disease. 

Etiology. — It  is  not  in  the  province  of  this  work  to  discuss  the  various 
theories  regarding  tlie  nature  uf  rheumatism  and  its  exciting  cause.  The 
drift  of  medical  opinion  to-day  is  strongly  toward  the  view  that  acute 
rheumatism  is  an  infectious  disease,  probably  of  microbic  origin.  Al- 
though the  character  of  the  micro-organism  is  not  yet  determined,  the 
latpst  observation.'!  of  Poynton  and  Paine  \  point  to  a  diplococcus.  The 
excessive  formation  of  acids  in  the  system  may  be  regarded  as  a  result 
of  the  infection,  or  possibly  as  a  condition  necessary  for  the  activity  of 
the  specific  poison.  Under  6ve  years  of  age  articular  rheumatism  is  not 
common,  and  in  infancy  it  is  extremely  rare.  I  once  saw,  however,  in 
a  nursing  infant,  a  typical  attack  of  rheumatic  fever  with  multiple  joint 
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lesions;  and  undoubted  caeee  have  been  reported  at  as  early  an  age  as 
two  months.  In  1899  Miller  (Philadelphia)  could  find  in  medical  litera- 
ture but  nineteen  cases  under  one  year.  The  condition  is  therefore  so 
exceptional  that  one  should  be  cautious  in  making  the  diagnosis  of  rheu* 
matism  in  infancy.  Most  of  the  cases  so  regarded  are  examples  of  scurry. 
After  the  fifth  year  both  the  articular  and  the  other  manifestations  of 
rheumatism  become  very  comnum,  and  occur  with  increasing  frequency 
up  to  the  time  of  puberty. 

Heredity  is  a  very  important  etiological  factor,  and  in  fully  two 
thirds  of  the  cases  that  have  come  under  my  care,  a  rheumatic  family 
history  was  obtained.  Of  the  other  important  causes,  the  most  frequent 
are  living  in  damp  dwellin^%  direct  exposure  to  cold  and  wet»  poor 
hygienic  surroundings,  and  insuflficient  food.  While  seen  among  all 
classes,  rheumatism  is  more  common  among  those  who  are  badly  housed. 
Attacks  of  rheumatism  occur  at  utl  seasons,  but  are  much  more  frequent 
in  the  spring  months.  One  attack  strongly  predisposes  to  a  second,  and 
in  most  cases  there  is  a  history  of  a  large  number  of  attacks  of  greater 
or  less  severity.  Among  my  own  patients,  girla  have  been  affected  with 
greater  frequency  than  boys. 

Symptoms. —  The  general  and  articular  manife^taiions, — The  cHniGal 
type«  of  rheumatism  in  children  present  very  notable  contrasts  to  those 
seen  in  adults.  A  typical  attack  of  acute  articular  rheumatism  such  as  is 
seen  in  adult  life,  with  a  sudden  onset,  high  temperature,  severe  inflam- 
mation of  several  joints,  profuse  acid  perspiration,  and  occasional  delir- 
inm,  is  rarely  seen  in  a  child  under  eight  or  ten  years  old.  In  most  of 
the  attacks  in  childhood  the  onset  is  not  very  acute,  the  temperature  ia 
but  shghtly  elevated — only  100**  or  101*5°  F. — the  swelling  and  pain  are 
moderate,  and  the  redness  is  often  absent.  The  number  of  joints  inrolred 
is  generally  small,  those  most  frequently  affected  being  the  ankles*  tba 
knees,  the  small  joints  of  the  foot,  the  wrists,  or  the  elbows.  These  symp- 
toms  are  often  not  severe  enough  to  keep  the  pmtient  in  bed,  and  only  the 
pain  in  the  joints  of  the  lower  extremities  prevents  him  from  walkitjg. 
The  duration  of  these  attacks  is  from  one  to  three  weeks,  and  in  the 
course  of  a  month  most  of  them  recover  even  without  treatment. 

Not  infrequently  the  symptoms  are  limited  to  a  single  joint*  nsually  tha 
hip,  knee,  or  ankle.  Possibly  the  joints  of  the  upper  extremity  are  affected 
oftener  than  would  appear,  but  disease  here  is  much  more  likely  to  be 
overlooked  than  when  lameness  is  present  The  swelling  is  moderate  and 
may  not  be  evident  except  on  a  close  examination ;  in  some  cues  there  ie 
none.  There  is  stiffness  of  the  joint,  as  shown  by  lameness,  and  there  may 
be  so  much  pain  and  soreness  that  the  child  refuses  to  walk  altogether. 
Muscular  spasm  about  the  affected  joint  is  often  marked,  and  may  be  the 
most  striking  objective  symptom.  The  tenderness  is  sometimes  local- 
ized, but  it  may  affect  the  ligaments,  tendons,  and  even  the  ranedea 
Tbeee  symptoms  may  persist  for  two  or  three  weeks  and  lead  to  the 
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Buspicion  of  incipient  tuberculous  disease  of  the  joint.  Hbeumatism  is 
distinguished  by  its  more  acute  onset  and  usually  by  the  preeence  of 
slight  fever ;  some  elevation  of  temperature  being  the  rule,  thongh  it  is 
not  often  much  over  lQ(i°  F.  A  family  history  of  rheumatism,  or  a  his- 
tory of  previous  similar  attacks  in  the  patient  affecting  the  same  or  other 
joints,  or  other  manifestations  of  rbeumattBm,  are  also  of  assistance  in  the 
diagnosis.  Occasionally  all  doubt  is  removed  by  the  disease  extending  to 
other  joints,  or  by  the  development  of  endocarditis.  In  some  cases  the 
symptoms  are  less  in  the  articulation  than  in  the  muscles,  and  they  ore 
dismissed  as  simply  "growing  pains,"  having  nothing  characteristic  about 
them  except  their  occurrence  in  damp  weather. 

Cardiac  manifestations, — These  may  occur  where  the  articular  symp- 
toms are  very  mild,  and  in  some  cases  where  they  are  entirely  absent 
The  most  frequent  is  endocarditis.  This  is  much  more  often  seen  in  the 
acute  rheumatism  of  children  than  of  adults,  and  probably  occurs  in  the 
majority  of  all  severe  cases;  if  it  does  not  come  in  the  first  attack,  it  is 
likely  to  be  seen  in  the  later  ones.  It  frequently  occurs  with  a  mild  rheu* 
matic  arthritis,  often  being  unnoticed  until  valvular  disease  of  considerable 
severity  has  developed.  Sometimes  there  is  only  high  fever  with  severe 
constitutional  symptoms  of  an  indefinite  character,  but  no  arthritis,  and 
no  fiuspicioQ  that  the  attack  is  rheumatic  until  endocarditis  is  discovered. 
Such  cases  are  not  infrequent.  If  the  patients  are  kept  under  observation, 
articular  symptoms  are  almost  certain  to  develop  later,  and  often  there  are 
cither  manifestations  of  rheumatism,  especially  chorea. 

Pericarditis  is  less  frequent  than  endocarditis,  and  usually  occurs  in 
children  over  seven  years  old.  It  is  often  associated  with  endocarditis. 
The  most  characteristic  form  of  infiammation  in  early  life  is  a  subacute, 
dry,  fibrous  form,  often  resulting  in  great  thickening  with  extensive  adhe- 
sions, and  frequently  in  obliteration  of  the  pericardial  sac.  When  once 
started  it  shows  a  strong  tendency  to  recurrence  and  persistence. 

The  heart  is  so  frwjuently  affected  in  the  rheumatism  of  childhood 
that  it  should  be  closely  watched  whenever  articular  symptoms  are  present, 
no  matter  how  mild  they  may  be;  and  not  only  in  these  cases,  but  in  all 
the  conditions  hereafter  enumerated  with  which  rheumatism  is  likely  to  be 
UBOCtated. 

Infiammations  of  other  seraus  membranes — the  pleura,  peritonieum, 
and  pia  mator — were  much  more  frequently  ascribed  to  rheumatism  in  the 
past  than  now.  There  is  little  doubt  that  on  rare  occasions  any  one  of 
these  may  be  due  to  rheumatism.  The  pleura  is  most  often  involved,  but 
eyen  this  is  rare  in  young  children. 

Torticollis  when  it  occurs  acutely  is  frequently  rheumatic.  This  form 
is  characterized  by  its  sudden  development,  continuous  spasm,  the  great 
amount  of  muscular  soreness,  the  moderate  pain,  and  the  fact  that  it  usu- 
ally disappears  spontaneously  after  a  few  days.     It  is  often  seen  in  con- 
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nection  with  a  rheumatic  eore  throat.  Other  manifestatioiw  of  mascultr 
rheumatism  are  less  characteristic  and  usually  atfoct  the  muscles  of  the 
extremities. 

Aimmia  is  almost  invariably  seen  in  rheumatic  patients,  both  durin, 
and  between  the  attacks.    The  effect  of  the  rheumatic  poison  upon  th 
blood  resembles  that  of  malaria.    The  presence  of  anaeuiia  is  so  evident 
and  its  degree  often  so  marked,  that  one  may  have  great  difficulty  in  dis- 
tinguishing cardiac  murmurs  which  are  hoemic  from  those  due  to  endo- 
carditis. 

Chorea, — In  the  article  upon  Chorea  I  have  already  discnssed  the  asso- 
ciation of  that  disease  with  rheumatism  and  expressed  my  own  belief  in 
a  very  close  relationship  existing  between  them.  Not  very  infre<]uentiT 
chorea  is  the  first  manifestation  of  the  rheumatic  diathesis,  to  l>e  followed 
soon  by  articular  symptoms  or  by  endocarditis  without  such  symptonu. 
In  other  cases  chorea  and  acute  endocarditis  occur  together  without 
articular  symptoms,  or  all  three  may  be  associated.  Whichever  of  ihe 
three  conditions  is  first  seen,  the  physician  should  always  be  on  the  look- 
out for  the  others.  The  frequency  of  rheumatism  in  choreic  patients  bw 
l>een  variously  estimated  by  different  observers;  in  ray  own  cases  over 
fifty-six  per  cent  gave  unmistakable  evidence  of  the  rheumatic  diathe«i& 

Tonsillitis. — The  association  of  tonsillitis  and  pharyngitis  with  rheu- 
matism appears  in  many  cases  to  he  a  close  one.  Children  wiio  are  the 
subjects  of  fre<juent  attacks  should  be  n^garded  as  possibly  rheumatic, 
and  closely  watched  for  other  signs  of  that  disease.  Acute  tonsillitis 
often  ushers  in  an  attack  of  rheumatic  arthritis,  and  occasionally  acute 
endocarditis  without  articular  symptoms.  Rlieumatism  may  be  as8ociati.-d 
with  any  form  of  tonsillitis,  but  its  connection  with  quinsy  seems  cloM*ftt. 
The  nature  of  the  relationship  is  not  yet  fully  explained;  by  many  the 
tonsils  are  regarded  as  the  structures  through  which  the  rheumatic 
poison  is  absorbed.  Packard  (Philadelphia),  however,  regards  the  ton- 
sillitis as  non-rheumatic,  and  the  endocarditis  as  of  septic  origin. 

Subcutaneous  lendinotis  nodules, — General  attention  was  first  drawn 
to  these  as  a  manifestation  of  rheumatism  by  Barlow  and  Warner,  in 
1881,  who  described  them  as  "  oval,  semi-transparent,  fibrous  bodies  lika 
boiled  sago  grains."  They  are  most  frequently  found  at  the  back  of  the 
elbow,  over  the  malleoli,  at  the  margin  of  the  patella;  occasionally  on 
the  extensor  tendons  of  the  hands,  fingers,  or  toes,  or  over  the  spinous 
processes  of  the  vertebree  or  the  scapulae.  They  are  composed  of  fibrin* 
cells,  and  fibrous  tissue,  and  vary  in  size  from  a  large  pin's  head  to  a 
small  bean,  sometimes  being  as  large  as  an  almond.  The  nodules  may 
come  in  crops,  lasting  for  a  few  weeks  and  then  disappearing,  or  \hty 
may  last  for  months.  An  eruption  of  nodules  is  usually  coincident  with 
other  rheumatic  manifestations.  These  nodules  are  better  felt  than  seen, 
although,  as  Cheadle  observes^  they  are  visible  if  the  skin  is  tightly 
drawn.    They  are  certainly  not  common  in  this  country;  and  although  I 
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have  made  it  a  nile  to  examine  rheumatic  patients  for  them.  T  have  seen 
them  but  seldom,  and  thoy  have  been  prominent  in  only  two  or  three 
caries.  This,  I  think,  has  also  been  the  experience  of  most  observers  in 
New  York.  From  published  reports,  however,  they  appear  to  be  mneh 
more  frequent  in  England.  There  can  be  no  doubt  regarding  the  con- 
nection of  these  nodules  with  rheumatism. 

Erythema. — The  connection  between  rheumatism  and  the  variona 
forms  of  erythema — niur^inutum,  papiilatum,  and  nodosum — has  been 
very  clearly  shown  by  Cheadle.  None  of  these  are  frequent  conditions  in 
childhood,  but  when  seen  they  should  always  suggest  rheumatism. 

Purpura. — The  association  of  purpura  with  rhciiniatism  is  so  often 
teen  that  there  can  be  little  doubt  of  the  close  connection  between  the 
two  conditions.  Rheumatic  purpura,  however,  is  quite  distinct  from  the 
other  forms  of  pnrpurik,  and  is  a  much  less  frequent  disease. 

Diatoms. — In  order  to  recognise  rheumatism  in  a  child,  one  must 
free  hia  miud  from  preconceived  notions  of  the  disease  drawn  from  ita 
manifestations  in  adults^  as  very  few  c-ase«  correspond  to  the  adult  ty|)e  of 
acute  rhenmatism.  In  early  life  the  disease  is  recognised  not  by  any  one 
or  two  special  symptoms,  but  by  the  association  or  combination  of  a  num- 
ber of  conditions  which  may  appear  unrelated.  In  determining  whether 
or  not  any  jkriven  set  of  symptoms  is  due  to  rheumatism,  one  should  con- 
sider: (1)  The  family  history,  since  in  early  life  heredity  is  so  important 
an  etiological  factor;  (2)  the  previous  history  of  the  patient,  not  only  as 
regards  articular  pains  and  swelling,  the  slight  joint-stiffness  without 
swelling,  the  indefinite  wandering  pains  of  damp  weather,  and  the  so-called 
growing  pains,  but  also  the  previous  existence  of  chorea,  frequent  attacks 
of  tonsillitis,  torticollis,  or  erythema;  (3)  the  examination  of  the  patient, 
which  should  include  a  careful  search  for  tendinous  nodules,  as  well  as  a 
thorotigh  examination  of  the  heart  for  signs  of  endocarditis  or  pericar- 
ditis, and,  in  coses  which  are  at  all  acute,  the  temperature.  In  doubtful 
cases  with  mon-articular  symptoms  much  importance  is  to  be  attached 
to  the  presence  of  slight  fever,  the  abrupt  onset,  and  tenderness  of  the 
neighbouring  muaclea  and  tendons, — all  occurring  without  a  history  of 
traumatism.  Rheumatism  is  more  often  overlooked  than  confounded 
with  other  diaeases;  although  in  childhood  multiple  neuritis  and  tubercu- 
lous and  syphilitic  bone  disease  are  often  mistaken  for  it,  and  in  infancy 
the  same  is  trae  of  scnrvy.  The  extreme  infreqnency  of  rheumatism 
during  the  first  two  years  of  life  should  always  make  one  skeptical  regard- 
ing it  In  an  infant,  when  the  symptoms  are  confined  to  the  legs  and 
are  not  accompanied  by  fever,  they  are  almost  certain  to  bo  dne  to  scurvy 
even  thouji:h  the  guniti  are  normal  and  ecchymoees  have  not  yet  app<'are<l. 
Multiple  i;onoi'occu.s  arthritis  has  often  bwn  diagnosticated  rhcuinutistn. 

Prognosis. — HheumntiHrn  in  a  child  is  in  it>*elf  seldom  if  ever  danger- 
ous to  life.    In  the  great  majority  of  cases  the  articular  symptoms  soon 
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disappear,  even  without  special  treatment.    The  danger  from  the  d 
consists  in  its  cardiac  complications.    One  attack  of  rheumatism  is  almost 
certain  to  be  followed  by  others,  and  when  once  the  heart  has  been  af- 
fected its  lesions  are  likely  to  increase  with  each  recurrence  of  the  diso4i«e. 

Treatment. — Kheumatism  in  children  derives  its  chief  im])ortaDC« 
from  its  relation  to  cardiac  disease.  Cardiac  complicatioDs  are  so  fre- 
quent and  so  serious  that  everything  possible  should  be  done  to  avert  m 
rheumatism  from  those  who  by  iidieritunce  are  especially  predisposed  to  ^ 
it,  to  prevent  its  recurrence  in  a  child  who  has  once  had  the  disease,  and 
during  an  attack  to  prevent  the  heart  from  becoming  involved.  The  rela- 
tion of  diet  to  rheumatism  is  very  imperfectly  understood;  but  it  is  cer- 
tainly a  fact  that  rheumatic  children  do  much  better  upon  a  diet  com- 
posed largely  of  nitrogenous  food,  where  starches  are  restricted  in 
amount,  than  the  reverse.  Milk  should  be  freely  given  in  all  cases.  The 
underclothing  should  be  of  Hannel  during  the  entire  year,  in  summer  the 
lightest  weight  being  worn.  The  feet  should  be  carefully  protected,  and 
exposure  in  damp  weather  avoided.  In-door  occupations  should  be 
chosen  for  rheumatic  boys. 

The  tendency  to  recurrence  is  so  strong  in  this  disease  that  a  child  of 
rheumatic  antecedents,  who  has  shown  in  the  various  ways  mentioned  a 
marked  predisposition  to  rheumatism,  and  who  has  had  an  attack,  even 
though  a  mild  one,  should,  if  possible,  8|jend  the  winter  and  spring  in 
some  warm,  dry  climate,  or  even  remain  there  permanently.  Otherwise  in 
most  such  children,  it  is  only  a  question  of  time  when,  with  the  repeated 
attacks,  the  heart  will  become  involved. 

To  avert  the  danger  of  cardiac  complications  during  an  attack  of  rhen- 
matism,  or  to  limit  their  extent,  there  are  two  things  which  should  invari- 
ably be  insisted  on :  first,  to  confine  to  the  house  and  in  a  warm  room  every 
child  with  rheumatic  pains,  no  matter  how  mild  ;  secondly,  if  fever  is  abo 
present,  to  keep  the  child  in  bed  while  it  continues,  even  though  it  may 
never  be  above  100°  F.  Absolute  rest  and  the  equable  temperature  thai 
secured  are  unquestionably  of  more  importance  than  anything  else  in  pro- 
tecting the  heart  duriug  a  rheumatic  attack.  With  these  precautions  mast 
be  combined  an  early  diagnosis.  In  very  many,  perhaps  in  most  caaes,  the 
harm  is  done  before  the  true  nature  of  the  disease  is  suspected,  the  8ym|v 
toms  being  dismissed  as  of  slight  importance  because  the  articular  mani* 
festatious  are  not  very  severe.  Children  who  have  once  had  rheumatism 
should  be  closely  watched  during  chorea  and  other  diseases  related  to 
rheumatism,  the  heart  should  be  frequently  examined,  and  the  pbrsioian 
should  be  on  the  alert  for  the  first  articular  symptoms. 

Aside  from  the  measures  just  mentioned,  the  treatment  of  rheumatism 
in  childhood  is  to  be  conducted  very  much  like  that  of  adult  life.  In  the 
most  acute  attacks  either  salicylate  of  soda,  oil  of  wintergreen,  or  salicin 
should  be  given;  as  the  majority  of  cases  are  not  very  acute,  marked  im- 
provement is  by  no  means  always  obtained  by  these  drugs.      Alkaheft 
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flhoald  be  given  in  all  cases,  but  particularly  in  those  in  which  there  is 
hyperacidity  of  the  urine.  Either  the  acetate  or  citrate  of  potassium  or 
the  bicarbouate  of  sodium  may  be  used,  a  sufficient  quantity  being  admin- 
istered to  render  the  urine  alkaline. 

Quite  as  important  as  these  drugs  is  the  use  of  general  tonics,  particu- 
larly iron  and  cod-liver  oil.  These  should  be  given  not  only  between 
attacks  to  fortify  patients  against  their  recurrence,  but  also  in  subacu^ 
cases  which  are  sometimes  influenced  very  little  or  not  at  all  either  by 
flalicylatea  or  alkalies. 
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CHAPTER   11, 
DIABETES  MELLITUS. 

In  this  chapter  will  be  attempted  only  a  description  of  the  peculiar 
features  which  diabetes  presents  when  affecting  young  patients.  It  is  a 
very  infrequent  disease  in  children.  Of  l,3t)0  cases  of  diabetes  collected 
by  Pavy,  only  eight  were  under  ten  years  of  age.  In  a  series  of  700  cases 
collected  by  Prout,  only  one  case  was  under  ten  years.  In  a  series  of  380 
cases  collected  by  Meyer,  only  one  case  was  under  ten  years  of  age. 

Etiology. — Stem,  in  a  series  of  117  collected  cases  of  diabetes  in  chil- 
dren, states  that  47  were  females  and  31  males,  the  sex  in  the  other  casea 
not  being  given.  Although  extremely  rare,  cases  have  been  observed 
during  the  first  two  years,  and  even  during  the  first  year  of  life.  Sta- 
tistics on  this  point  are  not  altogether  trustworthy,  since  some  cases  of 
temporary  glycosuria  have  certainly  been  included. 

Among  the  etiological  factors,  heredity  is  one  of  the  most  important. 
Pavy  reports  the  cai^e  of  a  child  dying  of  dial>ctea  at  two  years  in  whose 
family  the  di.sea.^»  had  existed  for  three  generations.  Inherited  gout, 
insanity,  and  nervous  diseases  generally,  may  be  looked  upon  as  factors 
in  the  production  of  diabetes.  Several  of  the  case*  reportini  in  children 
have  been  proce^led  by  injuries  received  upon  the  head.  In  a  number 
of  my  own  ca.ies  the  di.'ieaae  has  followed  theconHumption  of  large  quan- 
tities of  suirar  for  a  long  time.    Often  no  adequate  cause  can  be  found. 

Symptomi. — The  most  important  early  smptoms  are  thirst,  polyuria, 
and  wasting;  their  development  is  often  quite  rapid.  The  thirst  is  in- 
tense, often  leading  children  to  drink  four  or  five  pints  of  fluid  a  day.  The 
amount  of  urine  pa*>sed  varies  from  one  to  eight  quarts  daily.  The  sj>ecific 
gravity  is  from  1.0*^6  to  1,040,  and  the  usual  amount  of  sugar  is  from 
three  to  five  per  cent,  rarely  more.  Albumin  is  not  infrequently  present. 
Incontinence  of  urine  is  an  important  symptom,  and  often  one  of  the 
earliest  to  be  noticed.  The  wasting  i;*  usnally  quite  rapid,  so  that  a  child 
may  lose  as  much  as  six  or  eight  pounds  in  a  month.    It  is  generally  ao- 
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companied  by  anaBmia.  The  appetite  may  be  poor;  at  timea,  however,  it 
u  voracious.  Other  aymptoms  of  less  importaDce  are  a  dry  mouth,  acantj 
perspiration,  irregular  sleep,  occasional  epistaxis,  furuncles  and  absceaset, 
decayed  teeth,  and  genital  irritation. 

The  course  of  the  dieease  is  much  more  rapid  in  children  than  in 
adultSf  and,  as  a  rule,  the  younger  the  child  the  more  rapid  itjs  progreaai 
Tjie  majority  of  cases  prove  fut^il  in  from  two  to  four  months  from 
time  the  symptoms  are  sufficiently  marked  to  make  the  diagnosis  posail 
Very  few  last  more  than  six  months;  occasionally,  however,  one  of 
milder  type  may  be  prolonged  from  one  to  two  years. 

The  progress  of  the  disetifie  is  marked  by  continuous  wasting,  which 
may  result  iu  a  marked  degree  of  marasmus,  and  prove  fatal.  Some  are 
oarried  oil  by  iutorcurreut  pneumonia  or  tuberculosis,  but  the  majorilj 
die  comatose.  When  coma  develops,  the  case  may  be  considered  hopeJesa* 
and  death  is  likely  to  be  postponed  but  a  few  days.  The  cause  of  diabetic 
ooma  has  not  yet  been  satisfactorily  explained,  but  it  is  usually  believed  to 
be  due  to  acetoniemia. 

Diagnosis. — Diabetes  is  apt  to  be  overlooked,  because  of  the  common 
neglect  of  urinary  examinations  in  children.  The  prominent  symptom^^ 
thirst,  polyuria,  and  wasting — when  associated,  should  always  attract  at- 
tention. Incontinence  of  urine,  accompanied  by  marked  wasting,  is  always 
auspicious.  In  some  cases  genital  irritation  may  be  the  most  prominent 
early  symptom.  A  positive  diagnosis  is  made  only  by  an  examinatiou  of 
the  urine. 

Prognosis. — In  few  diseases  is  the  prognosis  so  bad  as  in  diabetes  in 
children.  So  high  an  authority  as  Senator  declares  that  diabetes  in  chil- 
dren is  hopeless  and  all  treatment  is  useless.  From  a  study  of  seventy- 
seven  cases,  Stem  reaches  the  same  conclusion.  There  are,  however,, 
cases  on  record  in  which  recovery  is  believed  to  have  taken  place.  The 
cases  which  I  have  seen  have  all  terminated  unfavourably.  In  a  given 
case  the  prognosis,  as  to  the  duration  of  the  disease^  is  rendered  much 
worse  by  the  presence  in  the  urine  of  diacetic  and  oxybutyric  acids. 
This  condition  is  even  more  serious  than  is  a  high  percentage  of  sugar; 
that  the  patient  will  then  live  more  than  three  months  is  highly  im- 
probable. 

Treatment. — The  indications  for  treatment  are  the  same  in  children 
as  in  adults:  first,  diet;  secondly,  general  hygienic  measures;  and,  finallr, 
the  use  of  drugs,  of  which  at  the  present  time  the  favourites  are  codeine 
salicylate  of  soda,  and  the  bromide  of  arsenic. 


INDEX 


Abdomfn.  examination  of.  30 :  Rrowth  of, 
•24  ;  In  rlcketM.  I!n5. 

AtMreHM,  alveolar.  270 ;  cerehral.  780 ; 
HymptomH,  7H1  ;  treatment.  78:: ;  cere- 
bral, In  acute  otttlm  048 ;  iHcblu-rectal, 
457;  mammary.  11«:  be|>atlc-.  4«0 ;  peri- 
toneal, 4tl7  :  perltonBlUar.  :U0 ;  pert- 
typblltlc  (nee  Bpi>endlcitlH),  4:t0 ;  pHoait, 
In  aplnal  carlcft,  OOG :  retro-fpmtphaKi'al. 
31f!:  retro-pharyngeal.  In  Pott'H  dlHi>aHe, 
208.  0<Ht :  retrft-pharyngea).  of  Infancy. 
20.'i :  fiubphrenlc,  477. 

AbM-eHK.  multiple.  In  mallfcnant  endorar- 
dltlM,  U'Jtt :  multiple,  tn  newly  iMtrn.  85. 

Acetunipmla  In  dlabeteH  mellltUH.   1148. 

Acftonurla,  (i51. 

ftrhimdroplanla  (see  riiONPUu-PYHTRorHY), 
810. 

Arid,  hydnwblortc.  lurream^fl  by  laTaRe, 
34ti :  hydnM'hIorlr.  In  Rantni-enterlt-  In- 
toxication. 370:  hydnx'hUtrlt'.  In  Ktom- 
Arh  diK)*Ktl<in,  320 :  lactic,  Ln  Htomacb 
dlKi'Ntloii.   .'11*0. 

Adenle  (Hee  IIoikikin's  Dihrahei,  80,%. 

AdenltlK.  acute,  831  :  acutt*  axillary, 
885 :  acute  wrvlcni.  M85 ;  acute  In- 
tntlnal,  8M5 :  cerrlral.  In  diphtheria. 
1(»L*7  :  In  Influenza.  1125;  In  meaHieK, 
IHIO :  rt*tro-o>HophageaI,  310;  retro- 
pharyneenl.  205 ;  simple  acute.  883 : 
simple  chriintc.  88«t :  Ryphllltir,  887; 
tnliercuhmx.   888  ;   treatment.   803. 

Adenoid  vefretatlonn  of  pharynx.  200.  481  : 
symptftmK.  ."tot  ;  treatment,  30.1 ;  asthma 
from.  524  :  causlnR  acute  nn-al  cntarrh. 
4«1  :  chnmic  larynjrttU  with,  .'ion :  In 
rlrketH.  2fifi  :  remoral  advlstMl  In  tuber- 
cul»HH  adenitis.  804  :  with  adenitis.  887. 

Adennma  of  umhIllcuH.  114. 

AfceneslH.  cortical.   70fl. 

Airing,   when  allowed  out  of  doors.  8. 

Atr-Hpaf*e  re<]ulred  by  Infants.  10. 

Alalia.  740. 

Atblnlnm.  stlfrma  of  defeneration.  818. 

Albumin  water,  preparation  of.  337. 

Albtimlnurla.  functional  or  cyclic,  644 :  In 
chronic  cardiac  disease.  fl30 :  In  chronic 
nephrltU.    A(tO ;    In    Influenza.    1128;    In 


measles,    088;    In    pertussis.    1010;    In 
scarlet    fever,    OtJ7 :    In    typhoid    fever, 

ivwt;. 

Alcohol,  aa  stimulant,  01:  as  tonic,  02; 
effect  on  breast  milk,  174 ;  use  of.  In 
diet  of  nurse.  138. 

Amaurotic  family  Idiocy,  807. 

Amyloid  degeneration.  In  chronic  bone  dts* 
ease.  002  :  of  the  Intestines,  410 ;  of  the 
liver.  410:  of  the  spleen.  410. 

Ana>mla.  cardiac  murmurs  In,  037  :  follow- 
ing diphtheria.  1020:  i>ernlclous.  8C5; 
pseudo-leuka^mlc.  of  Infancy.  803 :  treat- 
ment. 807  :  simple.  HOO :  treatment,  807  ; 
with  adenoids,  303:  In  malaria.  1137; 
tn  malnutrition.  232 :  In  marasmua, 
241:  In  rheumatism.  1144;  In  rickets, 
207 :  In  scurvy.  248 :  In  tuberculosis, 
1000:    preceding  tulierculimis,    1080. 

AniPHthesla.  partial,  In  multiple  nenrltla, 
840. 

AniPHthetlcH.  those  best  for  children.  08. 

Anasarca,  general.  In  acute  diffuse  nephri- 
tis, 004  :  In  chronic  cardiac  disease,  030. 

Aneurism.   030. 

.\ni:tna,  «-atarrhal.  In  measles.  080;  In 
scarlet  fever,  004. 

Anglo-5twlsH  food.  100. 

Ankle,  enlarged  eplphynea  In  rickets.  264. 

Anodynes.  53. 

Antipyretic  drugs,  50. 

Antipyretics,  48 ;  In  acute  broncbo-pnea- 
monla.  550. 

Antlpyrlne,  In  chorea,  727 :  In  catarrhal 
croup.  401  :  In  pertussis.  1014;  acarla- 
tlnlform  rash  from,  071. 

Antitoxin.  In  the  treatment  of  tetanus.  02; 
eliminated  bv  human  milk.  1.30:  resulta 
withont.  In  membranous  laryngitis,  407 : 

with,      1053      (see      niPHTIlRBIA      AWTI- 

ToxtM>  :  streptococcus.  1O02. 

Anuria.  fi."2 

Anns,  fissure  of  the.  454 :  Imperfomte, 
117. 

Aorta,  abnormal  origin  of.  612:  anenrism 
of.  030 :  atheroma  of,  030 :  congenital 
narrowing  of.  In  chlorosla.  802  ;  hypo- 
plasia of.  030 :  thrombosis  of.  640. 
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Aortic  InsnfflcIeDoy,  633 :  stenosis.  632. 

Aphasia,  functionat,  740 ;  in  acquired 
cerebral  paralysis,  802 ;  after  typhoid 
ferer,  1077 ;  motor.  Id  cerebral  tumour, 
786,  786. 

Aphonia,  hysterical,  735 ;  In  diphtheritic 
paralysis,  852. 

Appendicitis,  438 ;  lesions,  438 ;  symp- 
toms. 440 ;  diagnosis.  443 ;  leucocyte 
count  an  aid  In,  444  ;  treatment,  444. 

Arm.  paralysis  of,  at  birth.  111. 

Arnold  sterilizer,  156. 

Arsenic,  as  a  tonic,  52 ;  dosage  In  cborea, 
727. 

Arterin,  hypogastric,  In  foetal  circulation. 
606;  hypoplasia  of,  630;  umbilical,  in 
foetal  clrculatlos,  606. 

Arthritis,  acute,  of  Infants.  809 :  acute 
suppurative,  syphilitic,  916  ;  gonococcus, 
686,  691,  800 :  rheumatic,  664. 

Arthrogryposis  (see  Tgtant),  716. 

Artificial  feeding,  182 ;  vertut  wet-nurs- 
ing. 170. 

Ascarls  lambrlcoldes   (see  Worms,  Intbs- 

TINAL),   448. 

Ascites,  476 ;  detection  of,  476 ;  chylous, 
476;  In  acute  diffuse  nephritis.  604;  In 
cirrhosis  of  liver.  462  ;  rare  with  amy- 
loid llrer.  463  ;  with  chronic  peritonitis, 
460 ;  with  tuberculosis  of  the  perlto- 
nsum.  471. 

Asphyxia,  death  from.  In  young  children, 
46  ;  from  overlying.  44  ;  from  aspiration 
of  food,  45  ;  from  enlarged  thymus,  45 : 
In  convuIsloDS,  700 :  In  retro-pharyngeal 
abscess,  207 ;  In  the  newly  bom,  60 : 
from  tuberculous  bronchial  lymph 
nodes,  1102;  methods  of  resuscitation. 
72 :  sudden,  from  tongue-swallowing, 
278 ;  sudden.  In  retro-oesopbageal  ab- 
scess. 317. 

Aspiration  of  chent  In  empyema.  602. 

Asthma.  523 :  etiology,  524 :  symptoms. 
524 ;  diagnosis,  526 ;  prognosis.  526 : 
treatment,  .'>26 ;  catarrhal,  525 :  with 
adenoids.  302 ;  long  uvula,  cause  of. 
205 :  simulated  by  tuberculous  bronchial 
glands,  1101. 

Astigmatism,  stigma  of  degeneration.  819. 

Ataxia,  Friedreich's,  841  ;  In  multiple 
neuritis.  840. 

Atelectasis,  acquired,  588  :  from  compres- 
sion. 588 ;  from  obstruction,  588 ;  In 
delicate  Infants.  580 :  causing  sudden 
death,  45 ;  congenital,  74  :  In  marasmus. 
230. 

Atheroma,   6.')0. 

Athetold  movements.  728 ;  In  acquired 
cerebral  paralysis.  802  ;  In  birth  para- 
lyslH.   "90. 

AthetoslB.  728. 

Athrepsla    (see  Mabasuus),  238. 

Atomizer,  57.  61. 


Atresia  anl,  352. 

Atrophy,  Infantll 
muscular,  fad 
neuritis,  840 ; 
gressive  muse 
peroneal   type. 

Atropine,  hypod 
fantum.  384. 

Aura  of  epilepsy 

Autopsies,  princi 


Babcock*s  centrll 

Bacillus  of  dipt 

trlbutlon  In  t! 

142;  In  health 

geal     dlphthei 

1042:    of   dye 

colitis,  acute. 

Intoxication,  a 

typhoid  fever, 

acute    broncho 

LoeOler    (see 

lactls  aerogenc 

fluensa,  1123; 

of  tuberculosis 

pneumonia,    5. 

paths  of  Infect 

Backwardness,  8 

Bacteria,    etlolog 

human  milk, 

146,  153,  157; 

cow's  milk,  14 

Bacterium  coll  < 

dicltls.    438  ;   1 

tlon.  368:  in 

Bacterium  lactls 

Balanitis,  686. 

Band,  abdominal 

Barley  water,  dl 

use  during  fire 

Barlow's  disease 

Bath,  at  birth, 

broncho-pneum 

newly   born,    7 

56:  hot  air,  E 

56 :    bran,    57 

cold   sponge,   1 

newly  born,  li 

Bed -wetting.  602 

Beef,  broth.  164 

pressed.     1 63 ; 

163  ;  preparatl 

164. 

Belladonna,   53 : 

1.39:  scarlatln 

Bile,  physlologlr 

Bile-ducts,     cong 

77. 

Birth      paralyses 

spinal,   107  :  p 

Bladder,  control 

of,    685;    hem 
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born.   105 :  stone  In.  608 :  training  to 

coutrol,  4. 
Hkedern,  870. 

BllDdnftta.  bynterlnt,  734;  Btlgma  of  de- 
KPDPretloii.  819:  traailvDt,  Id  pcrtusvlii. 
1010. 

Ullscers,  fi4. 

Blood.  olrculmtrvD  of.  In  parly  ltf«.  60A : 
rorputiclpii^  red,  8r»fl  ;  corpi]scle«.  white. 
857  :  dlB4>Aiw*ii  of,  HM :  hR>m.>k'l<>l>ln. 
8S6;  Id  ihlumnls.  SK.*)  ;  in  dtiilithfrla, 
mm)  :  la  empy»«ma,  000.  850;  in  kukiF- 
mlA.  8fli> :  la  meastes,  DS8 :  in  ptrrnirluiiit 
anemia.  SHtl:  In  pertiiMtlti,  lOll  ;  in 
paeuinonia,  8r>t> :  In  imiMido  Ifukirajl*- 
anirmfa,  N04  ;  In  nrarlatlna,  UtlU  ;  la 
stmple  anvmla.  8«1  ;  leucoi'jtea  of, 
varieties  of,  S57  :  leucocytaala,  858 ; 
plaatnodlum  malartiD  In,  1137:  spiM-IHc 
graTltj,  H^a :  bl»od  letting,  lucal.  rtr>. 

Bluod-resaelR,  dtHt>aHeH  of,  630  ;  aaeurinai, 
030 ;  arterial  bypoplanla.  iKiii :  athe- 
rooia.  G39 :  embolUm.  640  ;  Ibrombosla, 
040. 

Boll   {aee  FL-Bi'xcri.nsis>,  035. 

llone-marrow  In    leukaemia.   8rt8. 

Boaea,  diseaaea  of,  801) :  In  beredltary 
arphllla,  1109:  In  laie  nypbllla.  1117: 
leaiona  of.  In  rlckPtit.  254  ;  mlcroitr»pl(*al 
cbaDgea  of,  la  rlrketa,  255 :  85'phlli(U' 
diaeaaas  of,  015 ;  tuberculouH  dtneaaeii 
ftf,  000;  etUilugy.  001  :  lealona,  001. 

Bothrloc«pbalu8  latu«.  447. 

HotilfH,   uurHlag,  ('buk>e  and   rare  of.   204. 

B<in'*>l!4.  hipmnrrhas*''*  from  (si^  IIxmor- 
BiiAce,  iNTKHTiN.^Li  :  uiovementa  of. 
Irregularity  In  timva  for,  424:  training 
to  control  nnjvi'iUL'nlii,  4. 

Eiow-legH  In  rlrketa.  203. 

Bradycardia.  tKl8. 

Brain.  dUeaaea  of,  747  :  abarm««  of,  7H0 : 
atropby  and  RrteronU  nf.  707  ;  atniphy 
and  acleroata  of.  In  aitiulrtnl  rerettral 
paral/Bla»  800;  cyata  of,  In  lofantllo 
cerebral  paralysla,  707  :  malformatOmn 
of,  747  ;  iiiborculoalB  of.  it^S."  :  tumour 
of,  783  :  water  on  the.  770  ;  welgbt  of. 
000. 

Bran  bath.  57. 

Breast,  abaceaa  of.  In  newly  Imrn,    116. 

BreaMt-feedlDg,    171  :   mbedule    for.    172. 

BreaHt  milk   iM>e  Milk.  Woman's). 

Breath.  ofrcnHlve.  In  uleemtlve  ilomatltli, 
•^84. 

Breathing,  nolay,  with  adenolda.  301  : 
atrldulous.  In  dUeaaeH  of  tbc  larynx. 
400.  403.  406 ;  In  retro-u>8opbageal  ab- 
arena.  317. 

Brlgbt's  diaease  (see  N'EpnaiTisK  660. 

Bromtden,  elimination  of.  In  milk.  130. 

Bronchi,  fatarrhal  NpnHm  of,  ^2.')  ,  dtpb* 
Iberia  of.  1025:  foreign  btnilca  In,  508: 
Jealona  of.   In   acute  bruucbu-paeumonla. 


533 :  tyniph  nodes  of.  tn  tuberculoals. 
1074.  1082:  tube  caata  of.  521. 

Bronoblal  glandn  (nee  alno  LrMrri  Nonaa. 
fisuNcutAL).  enlarged,  catiae  of  aathma, 
524;  tn  acute  broni-bu-pueutuoala,  540; 
reflex  rough   from,  523. 

BroDcbltla,  acute  catarrhal.  512:  aymp- 
toma.  013:  dtagnoHlH,  51~i  ;  treatment, 
516  ;  propbylaxU.  510  ;  airtboia  follow- 
ing, 525;  capillary  (w^  BanNrtfik- 
rNEiiaiuNtA.  Acute),  531,  542;  altarka 
of  aatbma  resembling,  524  :  chronic, 
521  :  etiology,  521  ;  aymptoma,  521  ; 
(liagnoBlH.  522  :  trt^atment.  522  :  chronic. 
bruni-liiertUHla  la.  522 ;  chronic,  la 
rli-ketft,  258;  dliilitberiClr.  broiirho-pne«- 
munla  In.  552:  tlbrlnoua,  52U :  treat- 
ment, 520:  In  pertuaalfi.  lOuO  ;  In 
typhoid  fever.  1006;  apaamodlc  <ae« 
Ahtiima),  52.T 

Bronchlectn^tH  In  chronic  bronrhltla.  522; 
tn   bromho-pneumoula,   chronic.  582. 

Broncho-pneumonia,  acute,  531  :  Iwrterl- 
ology.  5U2 :  compllratlonn,  553 :  com- 
pltratlDH  Influenza,  1120;  diphtheria, 
1028:  meaaleM.  0N5 :  pertiinMlfl.  liiOO : 
pfleudo  dlpbiherla.  HHX) :  rlokeia.  258  : 
diaxnoHls,  554 :  etiology,  531 :  lealona, 
533 :  aiwofiated.  In  the  lung,  540 : 
phyaleal  slgna.  chart  of.  548;  protracted 
or  pemlatent  form,  550 ;  oecundary 
pneumonia  with  meanlea.  552:  Ileo- 
colitis. 553:  Indueuaa.  553:  pertunala, 
551;  dlphtherlo.  553:  prognoala.  555; 
protracted  caaPM,  550;  aymptous,  541; 
temperature  cbarta  of,  545 ;  termlna* 
tlona,  530  :  treatment.  557  :  propbylakla. 
557;  summary  of,  501. 

Hroncho-pneum<inla,  chronic,  582;  lealona, 
583 :  aymptoma.  583 ;  phyaleal  algna. 
5K4  ;  treatment.  586. 

Hroncho  -  pneumonia,  tubcrcaloua.  1077. 
lOOO;  rapid  caaes,  lt)01  ;  protracted 
casea,     1102      (aee     alau     ToackCULOUs 

I' NKI'MONIA). 

Brotha.   directlona   for   making,    104. 
Biitwi,  with  RnDorrh<ral  uretbrltU.  080. 

Huhr>i  dlxtmse,  03. 
Buttermilk,   102. 

ralamlne  lotion.  033. 

Calculi,  hlllary,  404:  renal,  677:  pyelltla 
with.  678;  vealral,  008. 

Talomel   fumlgatlona.  407. 

Calomel,  bow  beat  given.  48. 

Calorics,  required  dally  by  healthy  In- 
fanta, 182;  method  of  calculating,  182; 
valne  of  different  food  atuffa  In.   120. 

Cancrum  orla  (aee  Ktouatitia,  (Un- 
naKNoiTR).  200. 

Oarbobydratea.  function  of.  In  dl«'t,  127. 

Carcinoma  of  brain,  783  :  of  kidney.  071  ; 
of  atumacb.  350, 
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Cardiac  cougb,  523. 

Carnrlck's  soluble  food,  ld6. 

Casein.  140.  185  :  In  the  faKres,  323 ;  atoola 
In  difficult  digestion  of,  415. 

CaeelnoKen,  149. 

Casts  In  urine  of  chronic  nephritis,  668. 

Catarrh,  Eustachian,  In  hypertrophy  of 
tonsils,  312 ;  foetid  (see  RuiNiTia. 
Atrophic),  485 :  gastric,  340 ;  nasal 
acute.  478 ;  prophylaxis,  480 ;  chroDic, 
481  ;  with  adenoid  growths,  301  :  for- 
eign bodies  In  nose,  481  ;  nasal  polypi, 
482 :  rhinitis,  simple  chronic.  482  :  hy- 
pertrophic, 484  ;  atrophic,  485 ;  syph- 
ilitic, 485  :  rhlno-pbaryngeal,  with  ade- 
noids, 301. 

Catheters,  sizes  required  for  Infants,  042. 

Cellulitis  of  abdominal  wall  with  perito- 
nitis, 406 ;  of  neck,  In  scat-let  fever, 
005. 

Centrifugal  machine,  135.  147. 

Cephalbsematoma,  external,  07 :  Internal, 
97  :  symptoms,  98  :  diagnosis,  98  ;  treat- 
ment. 99. 

Cereals,  165;  allowed  from  third  to  sixth 
year.  222. 

Cerebellum,  abscess  of,  780 :  tumours,  783. 

Cerebral  paralysis,  705 :  from  heemor- 
rhage,  107  :  etiology.  107  ;  lesions.  108 ; 
symptoms.  109;  prognosis,  110;  treat- 
ment, 110. 

Cerebro-splnal  meningitis  (see  Mknin- 
oiTis,  Acute  Cbrbbro-spinal),  754. 

Cerebrum,  abscess  of,  780 ;  tumour.  783. 

Chest,  circumference  of,  20 ;  development 
of,  24  ;  "  funnel  "  chest,  24 ;  In  rickets, 
261  ;  lateral  depressions  of.  In  adenoids, 
301  :  lateral  furrowing  of.  In  rickets, 
258. 

Cheyne-Stokes  respiration  In  cerebro-splnal 
meningitis,  762  :  In  tuberculous  menin- 
gitis. 773. 

Chicken-pox  (see  Varicflla).  096, 

Chloral,  dosage  and  administration,  53. 

Chlorosis,  802 ;  etiology,  862 ;  lesions, 
862 :  symptoms,  803 :  blood  In.  863 ; 
prognosis,  863 ;  diagnosis,  863 ;  treat- 
ment, 867. 

Cholera  Infantum,  364  (see  als«  Intoxi- 
cation, Acute  Gastro-bnteric),  381. 

Chondrodystrophy.  810. 

Chorea.  721  :  acute  endocarditis  In,  624  ; 
dlagnoRlK,  725  ;  endocarditis  In,  725 ; 
etiology.  721  :  following  birth  paralysis, 
709;  typhoid  fever,  1067:  habit,  727; 
heart  murmurs  In,  725 ;  prognosis  of, 
726 :  hysterical.  735 ;  with  adenoids. 
302;  In  rheumatism,  1144;  pathology. 
723  :  post -hem  Ipleglc,  729  ;  In  cerebral 
palsy.  799 ;  prognosis,  720 :  relation  to 
rheumatism,  722  :  speech  In,  725,  740  ; 
symptomH,  724 ;  treatment,  726 ;  urine 
In.  725. 


Circnlatlon.  cban 
fcetal.  606 :  In  < 

Circulatory  systen 

Citrate  of  Soda,  a 
Ing  caaea.  211. 

Claw-hand.  843. 

Cleft  palate.  274. 

Clothing  at  birth 
night,  3 ;  In  bui 

Club-foot  with  spl 

Codeine,  doses  of. 

Cod-liver  oil  as  tc 

Cold,  as  an  antlp 
aponglng,  49 ;  i 
gatlon  of  the  i 
with  adenoids,  i 

Cold  sores.  275. 

Colic,  habitual.  1 
203:  Intestinal. 

Colitis,  acute  (sei 
385  :  amoebic.  • 
membranous  ga 

Collapse.  In  aci 
treatment  of.  5< 
467  ;  In  append 
gastritis,  341  :  I 

Collapse,  pulmon: 
Acquired),  588 

Colles's  law.  1108 

Colon,  abnormal 
genital  atresia  < 
405 :  dllautlon 
follicular  ulcer 
of.  428  :  IrrlgatI 
enteric  Intoxlca 
Indigestion,  41! 
matton  of,  391 
of.  In  chronic  11 

Colostrum.  130 ;  < 
position   of,    13( 

Coma.  In  tubercul 
diabetes  metlitu 

Compresfilon-myell 

Condensed  milk. 
compoHltlon  of. 
fants,  150 :  fres 

Congenital,  Ichtfa 
730 :  rickets.  25 
culosls,  1072. 

Conjunctiva,     cati 
measles.     082 : 
newly  born,  10( 

Constipation,  a  ci 
causes  of.  In  ric 
dilatation  of  co! 
from,  454 :  ear 
259  :  from  defl 
In  appendicitis, 
gestlon.  chronli 
snsceptlon,  434. 

Contractures,  hyst 

Convulsions.  701  ; 
nosls,   704  ;    pre 
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"06:  sttrihulpli  to  dentition.  280;  rftiin- 
)dk  death  wUti«>ut  iillR>r  KynaiKnms,  4B  ; 
chlMial  In.  7<i7  ;  eijlk-ptlc,  710;  byater- 
leal.  T.iit ;  In  arqiUriH)  repcbrni  pAm- 
J>'rIm,  hoi  ;  In  rerol>ral  beemnrrbages. 
10!)  ;  Id  oongenlml  atelf^ctaslK.  7Z* ;  Id 
IK'rtuaals.  1010;  In  rlrketa.  2tI7  :  mor- 
phine Iti,  707  ;  In  status  IjrmpbtttlmiB, 
881. 

Cord.  Kplnal.  dlftoases  of.  820:  malforroa- 
tiouM  or.  H'^H;  poHltloD  of,  8U6  ;  menln* 
eltln,  KUd :  myptUls,  8:*7 ;  prpstture- 
paralyttU  of.  820;  tumours  of,  830; 
welgbl  of,  tUtO. 

■Cord,  umbilical,  care  of,  1  ;  s**paratloii 
of.  2. 

■Cornea,  ulcers  of.  In  cbroalc  llao-colttli, 
407. 

■Corptiflcles  of  blood.  866. 

•Coryxa,  478 ;  early  symplom  of  measlefi, 
080;   nypbllltlr.   AHT*.    111.1. 

•Cough,  bysierlenl.  7^7* .  rorti^x.  rj22 :  from 
pbarynxeal     Irritation.    fi'j'J ;    plonicnted 


uvula. 


from    j>ltaryn^al     mucus. 


r»2'J  :  from  Hurfil  IrrltBtton.  r>'J2 :  from 
cardial'  disonse,  Zt-JH  ;  of  puberty,  523  : 
porlodlt-al.  at  nigbt,  rj23  ;  from  Pott'H 
diaeaae.  ri23 :  symptomii,  523 :  dlag- 
noBla,  D23 :  trfatment.  523;  Hpnsmodli\ 
In  retrti-tpsnplmKenl  ubttLVHs,  3t7;  lu 
tuberrutoufl  hrxinf-hln  I  glandft.  1111: 
ivhooplnt;   (ktp  I*KiiTt:HSi9 1,  10<H. 

CouDtPr-lrrltantn,   .''i4. 

Cow's  milk  (sot!  Milk). 

•Cranio  lalM'K.  early  Hym[)tom  In  rieketa,26n. 

Cranium,  nypliUltlr  noden  on,  020. 

Cream,  150 ;  (n  i«e<-ure  different  pereeot- 
axea  of.   151.   152. 

Cream  BauRe.  135,  H«. 

Cred<>'8  method  of  preventlnn:  npliMinlmln 
neonatorum,  1  ;  treatment  t>r  '>|>btbal- 
mla.  H8. 

CrellnlMm.  uporadle,  81.T 

Croup,  bronchial,  520 :  catarrhal,  4H0 : 
kettle,  (tO :  memlvranouii.  4U5 ;  mem- 
branous, In  Mcurlet  fever,  1>05 ;  Hpas- 
mwUc.  H.NO  ;  tnie,  405. 

<?ry,  causes  and  varieties  of.  34  :  In  <1Ih- 
eaaea,  34  ;  In  c«Uc,  421  ;  In  retro- 
pliaryngeal  abweas.  2!>R. 

CryplorebWIflm.  ft85. 

CupK.  dry.  IndlcatloDB  for,  55  ;  wet,  con- 
demned.  55. 

Cur<l8  and  whey.   163. 

Cynnoalf),  In  acute  broncho-pnenroonla. 
541,  543;  In  acute  tnanltlnn.  22H ;  In 
chronic  cardiac  disease.  *t30 :  In  congen- 
ital ateli'inoHlB,  75  ;  hi  ••oiicenltnl  dli«- 
eaMe  of  henrt,  013:  In  dlpblherltlo  pa- 
rvlyKlH,  852:  In  malaria.  1133,  1136; 
of  face,  from  preaaure  al  rout  of  lung, 
1102. 


4^yc]lc  vnmltInK,  381. 

Cyst,  uf  bratn.  783;  of  brain  In  Infantile 

cerebral     parnlynU,     797  ;    nt    intestinal 

mucoKfl.  405. 
Cytrtlcercua,  440. 

DactylUlR.      iKTofuloun,      013;      Hyphtlltlc, 

1»22  ;    tUlMTCUluUB,    1»13. 

Deaf-muiUm,  81U  ;  atlgma  of  degeuera- 
tlOD.  81U. 

Deafneao  following  mumps.  1018 :  wltb 
adenoldK,  30i  ;  with  hypertrophy  of  lon- 
BiU,  312;  sudden.   In  lale  MyphllU.  1117. 

Death,  most  fre4|i]cut  causcjs  of.  at  dtCFer- 
eiit  ugeH,   43  ;  Huddeo,   i-nutfeB  uf,   44, 

Deformities,  byflterlcnl,  734  ;  In  rickets. 
20ft. 

Deseneratlnn,  atljnnata  of.  818. 

Deltoid,  paralysis  of.  at  birth.  111. 

l.>entltlun.  27:  eruption  of  Arsl  teeth,  28: 
eruption  of  permanent  teeth.  20 :  de- 
layed,   28  ;    before    birlb.    28  :    difficult, 

270  :  In  rickets.  206  :  In  tbe  etloloKT  of 
diarrhira.  35U ;  often  delayed  In  malmi- 
trltlon.  232. 

DermatItU,  exfoUatlve.  of  newly  lK»rn, 
022  :  ffonercnous,  U30. 

Development,  ciindltlonH  interfering  with, 
.10;  muscular.  25:  of  iMidy.  15. 

Dew's  method  of  Indaclng  arllDcIal  rea- 
plratlon,  72. 

IVxtrocardln.  *U3. 

Dlnbeies  lnslpldu!4,  rt52. 

Dlal>oteB  melUtus,  1147. 

Dlacetonnrla.  651. 

Diagnosis,  j^'neral   ronalderatlona  In,   81. 

Diapers,   3. 

Diaphragm,  bernla  through,  118. 

Dlarrha>a,  genenil  consideration  of,  354 ; 
deaths  from  In  New  York  lu  Ore  years, 
354 :  prevalence  during  summer.  .')55 ; 
Impure  milk  as  a  cause.  35U ;  olMerva- 
tlons  of  Kockefeller  Institute  on  asso- 
ciation of  fiMHllug  Impure  milk  and 
dlftrrhfpal  dtKeane,  35*1  rt  scfl.  ;  differ- 
ent varieties  of.  350:  Inflammatory  (see 
Ii.uo-roMTiB.  AcnTm.  3H5 ;  In  chronic 
InteKtlnal  Indlgi'stlon.  414:  In  Intestinal 
tuberculosis.  412;  summer,  304;  my- 
ciKlc.  304. 

DlnKtatlc  ferment  of  pancreas.  321  ;  of 
hlle.  321. 

Diathesis,    lymphatic,   with  adeoolds.   300. 

Diet  ( see  also  Kccni N'l  t .  as  cause  of 
chronic  constipation,  423 ;  cause  of 
rickets,  251  :  In  acute  gaslro-eoterlc  In- 
ferllon,  375:  In  acute  gastric  Indlgca- 
tlon,  337:  In  chronic  constipation.  424; 
In  chronic  gastric  Indlgestlou,  346:  in 
ei-xema,  027:  In  Intenltnal  Indigestion. 
418:    In  malnutrlilon,   235;    In    rlcketa, 

271  :  In  scurvy,  251  :  of  nurse,  effect  on 
milk.  I  as. 
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PMsry  of  th<?  iDdnt.  120. 

IMSPfltlon.  fniMtrir.  :t11>;  duration  of,  31!0 : 
In  iDfaorf,  316:  iDtefttlnat.  3:21. 

Dl|{i>iitlv4*  Kj«t«m.  dlt^Bnefi  of  the,   274. 

DlRllalin,  doMgp  for  Infnot.  BRn. 

Dllatailon  of  ihe  stomaiij.  34T. 

tHphlbcrIa,  1010:  bacillus  im^  Baciu.U* 
or  I^iriiTHKhiAi,  1020:  hronirho-pDHi* 
ranola  Id,  &'•;:,  1028.  1030:  bluud  In. 
1020:  cartliQc  failure  Id,  lOSr*  :  cardiac 
thrombi  In.  11»2H ;  ratarrhal.  1023, 
1030:  compllcatloDB  and  sequplv.  1036: 
croupous  broncbItU  In,  d20  :  dla^osls, 
103H :  harierlotoKiral,  1IM1  :  rllolral. 
1038;  from  psoudo  diphtheria.  1040: 
dUlnfectloD  after,  10-47  ;  distribution 
and  mode  of  cotnmuDlcntlnn,  1020:  en- 
tero-oolltlfi  to.  1038 :  eiioloir?.  1020 : 
ImniiinliEatlon.  104.^:  Incnlmtlnn,  1022; 
Ipwlorifi.  1022  :  mpmbrnn*'.  10'^3  ;  mem- 
braoouH  gaotrltU  In,  33jl  ;  proctttlB  In, 
4rK'>:  myocnrdltls  In,  03n.  1037:  dbmI 
ajrlnglng  In,  1048:  nephritis  In,  1028, 
1037  :  of  fPHophaKna.  315 :  otitis  In, 
1036:  paratyHlfi  nfter.  1034:  paralystR 
Id,  8ri1  ;  prornoNln,  1043  :  prophylaxis, 
1044;  qunrflDtlne,  1044:  septlcirinla  In. 
1035;  fllmnlnt<>d  after  tonHtllotomy, 
R14 :  symptoms.  lO'Jll:  tbrttmboiilH  In. 
1037 :  toxlus  of,  1023 :  treatment. 
1047 :  Im-al,  1048 :  serum.  1040 ;  of 
children  exposed,  1045;  of  ausiwrted 
cases,  104A;  siippIemeDtary  to  anti- 
toxin. 1036:  false  (see  pREt^Do  Dini- 
TliRitrA).  lOM);  laryngeal.  4».'>,  1033; 
nasal,  loao.  1032:  pAendo  fsw  Par.iiw>- 
DlMlTiiEBU).  1O20.  1056:  scarlatlonl 
(tw'e  rsEiKKi'DiPiiTiiERiAi.  1  OaO  ;  srar- 
(atlnsl,  OnA;  scarlntlnlform  erythema 
In,  071  :  Rtreptococpua  {*en  PsKrix*- 
Dii'HTHEBUt.   10r»6:   tOUNlMflr.   1030. 

niphttuTlfi  antitoxin,  doKuge  of.  lOriO : 
ImmunlzluK  done  of.  1046  :  Intlufnn;  un 
mortality  of  ritles.  1054  ;  loral  and 
general  effects  of.  lOSl  :  other  Ireat- 
m*Dt  with,  1047.  1055:  real  and  allesed 
dancers  from.  1052  :  strength  of.  1050 ; 
time  of  administration.   1050. 

Dlplcgln.  in  birth  imrnlysls.  708:  In 
menlugval  haemorrhage,  109;  spastic, 
70A. 

Dlsrase.  pecullarltlea  of.  In  cbtldren,  8I> : 
etiology,  .10;  symptomatology  and  diag- 
nosis. 31  :  pathology,  40;  prognosis.  42  : 
prophylaxis.  40 :  therapeutics,  47. 

DIvertlrulum.  Meckel's.   114 

Dfirer's  |Miwd<>r.   dosage  of.   53. 

Dropsy  <see  also  (Khrmai  :  in  ai-itte  dif- 
fuse nephritis,  oil'j,  603  :  In  rbronic  car- 
diac disease,  030 :  In  chronic  uephrltts. 
668:  In  D«wty  lK>m.  120:  In  tulwr- 
nilosls,  10f>6 ;  without  rvoat  dlaeOM. 
082. 


Drugs,  admlnlsiratlon  nf,  48  :  antlpyrnU 
."tO.  elimination  of.  In  breast   milk.   139 : 
well  borne,  54  ;  not  well  twroe.  54, 

thM-t.  ompbalo-mesenterlc,  114,   118. 

Ductus  arteriosus,  chisure  of.  0041 :  In 
fiBial  circulation.  606 :  paieat.  ni; : 
▼enosus,  riosurv  of.  006 ;  ia  fwtal  cir- 
culation,  60tl. 

Iniodcnum.     i?fltorrhnl     Inllammattoa 
341  :  c-ungeoliBl  atresia  of,  117. 

Dura  mater.  hs*matonio  of.  751  ;  tbmn- 
bctsls  of  the  siDtue*  of,  778. 

Dysentery  (see  Ilso-coutis,  Acrrs). 
385. 

Dysphagia,  hysterical,  735 :  la  TPtro- 
pharyngeal   alMct>ss,    296. 

DyspnVpa,  evidence  of,  3*1 ;  frtiiu  tubercu- 
lous bronchial  lymph  nodes,  l]ii2:  lo 
acute  catarrhal  laryngitis.  40.^  ;  Id  ca 
tarrhal  spasm  of  larynx.  41M>  ;  In  m»m- 
branous  laryngitis.  496  :  In  rhmoic  car 
diac  disease.  6214 ;  in  r<^tro-pharyikgv*l 
al>s<^«rsa,  200 :  Insplrstary,  In  rmtro- 
waophageal  abS4'e«s,  317;  prvsmrv  of 
abscess  on  pocu  aioffastrlc,  317 
roodlc.  Id  asthma,  S24. 


Ear,   anomalies  of,  as  stigmata  of 

eratlou.     818;     tutmorrhagf     frurn. 

newly  tmrn,   1<>6 :  middle,   tnflamiaatlna 

of    (sre  otitin>,  943:  In  mea*les  967: 

Id  scarlet    ferer,   966. 
Rars.  develnpoient  of  hearing.  26. 
Etierth's  bacillus  of  typhoid  fcT^r,  1062, 
Kcchymasi<s    in    purpura,   H74  ;    In  scurry. 

245  :  In  leukaemia.  869. 
Kohlnot«cou»   of  liver.  464. 
ICclsmp»ta    I  see    ('(»?tv'n.siox8>,    TOl, 
Tctbyma  gangrenosa.  030. 
KHixardla.   613. 
Ecsema.    926 :    etiology.    026 :    dloCAoal 

930:     treatment.     931:     exacvrbatlii 

during  dentition,    28'^:    Intsrtrtgo.   9^: 

pustular,    of  sraip.  929:   nihrum,   928. 

selKtrrbwlc.   920.    029 .    simple    dwovl 

928. 
KJectnjtherm,    12. 
KmbfUI.    Infectious,     In     mallgtunt 

rardltts,  626. 
rmU.llsro.  040:   In  diphtheria,    103* 
ICmphysrma.   5H0 ;  symptoms.   591:    aciit*^. 

Id   bnin<.'hltlfl  uf   Infants.  &13  ;    lo  ar 

brnnchn'pti<*nm<inls,    541  :    lo    im\ 

1009. 
Kmpyema.  596 :   leslnna,    .^97 :  aymptf 

599:    diagnosis.    600:    treatment,    603? 

tutN>r('uloun,    1077 ;    In    acute    bmorbcK 

pneumonia.  540. 
Eocephaloo«le.      747;      symptoms,      T4A : 

treatment.  749. 
rndartprltts,    syphHItlc.    of    brain.    Itll  : 

tuberculous.  770. 
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Kndnrardtils,  acute  nlmple.  022 :  ImIoor. 
Hy»:  KjrinptamB.  024;  nvmiornt.  425; 
ftouto  Klmplp,  Id  rboroa.  l\'24  ;  ebroDlc 
taw  nlmi  Hbaht.  VALVitau  t>ii*F.AsK'. 
027;  f«»Ul.  010;  Id  chorea,  726.  lo 
rliPumntlMm.   114:i;  mallfcnntit.  A'JO. 

KDpmnTn,  «7  :  nuirlpot.  07;  dniKu  by,  07; 
astrlD|{ent.  In  climtilc  llfot-dlltlii,  4UN , 
lo  rhrnntr  iw>nHtlpatl«n,  42U  ;  in  CYrjIr, 
422 :  Ice-water  Id  cholera  Infaatum. 
S84  ;  Injurifs  to   rec-tiim  from,  454. 

EDliTltU     folllcularU     isee     Ilko-colitib. 

ACUTHI,    385. 

EnteromlllU.  In  dipbtherfa.  1038  (ape 
li.KocoLITi**.   ArrTKt.   ;W5. 

RourMla.  61»2  ;  Hymptoms.  604  :  treat- 
ment, fl04  ;  KtlKtDa  uf  (leKeoeratlnn.  KItV 

RpendymltU.  acute,  \a  hydrui-ephalufl. 
7111  :  followlnir  Kplna  hldda.  KLTi. 

Epidemic.     bfl*moglolilDurlt.     02 :     mcDln- 

gltli     (Oee    MRNI.NOlTltt.    AcfTEl. 

Epldermlo.  pxfollatlon  of.  In  cnnfrcnlTnl 
k'blhjrtMilit,  U24  ;  exfoliation  of,  In  Dt>w)y 
tKirn.  »22 

Epilepsy.  70H  .  dlaenoalii.  7i>t ;  bjaterlcal. 
73r» ;  Idiopathic.  70K  ;  In  anjiilpeil  cere- 
ttral  paralytilii,  80'^  ;  lu  hinh  pnraly«lH, 
71)R  :  InaaDlty  rollowlng,  Ktm  ;  InlentlDal 
potrefaciloQ  In.  7ih) :  JackiKmlai].  lo 
cerehral  tuoiour,  784;  mcuul  condUloD 
Id,  712 .  pfltholoKy,  70n  :  profmofllit, 
713;  Rtaiui  eplleptlciia.  713:  atlrma  of 
deiEeneratlon,  81P ;  Ryraptomailc.  712  , 
Rymptnm*.   710;  treatment.  714. 

KplpbyKcal  separation  In  acute  arthri- 
tis, 8m» ;  In  scurvy.  248 ;  lo  syphilis. 
M15. 

Eplptaysea.  enlareemeDt  of.*  in  rtrketa, 
36S:  In  syphllU.  017.  OlM. 

EpIpbysltlK.  acute  face  Aktunitis. 
AcrTKt.  800;  syphilitic.  DO.'*.  1115. 

Eplspadina,  CH4, 

EpIstaxU.  4N7  ;  In  ana-rola.  SOI  :  lo  par- 
tUttNlH.  IIH>8:  lu  purpura,  874:  In 
scurry.   248. 

Kplir«>chlenr  lymph  mHles  In  syph^tfH. 
1117. 

Erb's  paralysis.   112. 

Kryfilpelas  In   nowly  born.  85, 

Erythema,  follnwlntp  diphtheria  anilioxm. 
1052:  Id  InOuenxfl.  1128;  lotertrl^o, 
020;  In  Intesdnnl  iDdlKcstlon.  417:  In 
rheumatl»m.  1145;  of  the  buttocks  In 
marasmus,  241  ;  acarlatlnlfurm,  causva. 
071. 

Erythroblosta.  803. 

Rstlaudcr'M  nperotlftn,   005. 

Eustachtno  tube  In  acute  ntltls,  04^  ;  In- 
Oammatlon  of.  In  Influenza.  1120 ;  nh- 
stnictinn  oU  In  hypertrophy  of  (onslla, 
312. 

Examlnalinn  nf  sick  cblld.  .^3  ;  Inspvciloo, 
34:  measurvmenta,  S5 :  vlul  alyna,  35: 


rrnplratlon.  30:  ieu)p«ratuf«,  30;  local 

examinations,  37-40. 

Kxerclse,  ImpoKanre  of.  7 ;  cautlim  n* 
fardlne.  lo  beart  dlseaae,  035:  lo  aom 
mla,  808. 

Kxpis-torants  In   hronchltU.  SIS. 

F.XNTrophy  of  bladder.  085. 

Kxtubntlun,   503. 

rye.  nnnmalles  of.  as  stigmata  of  degen- 
eration. 818  ;  keratitis,  Interstlilal,  lo 
sypbllls,  1117:  care  of,  at  blrtb.  1,  3; 
diphtheritic  paralysis  of.  852;  early 
nae,  25 ;  ectropion  of.  In  congenital 
icbtbyasls,  D23 ;  iDQammatloo  of.  Id 
oewly  bom.  87  ;  In  meatilew,  MHH  ; 
nystagmns.  720. 


Pace,  asymmetry  of.  as  stigma  of  degen- 
eration. 818:  expression  of.  In  disease. 
34  ;  cyanosis  and  <edenia  of,  from  prea* 
Kure  at  root  of  lung.  1102. 

Facial  paralysis,  at  birth.  110:  acgnlnNl, 
peripheral,  85.1  ;  In  otIUs.  048. 

FieceB.  S23  :  uf  milk  diet.  323 :  of  mixed 
diet,  .324  :  Incontinence  of.  457. 

Fsi.  di'termluatlon  of.  lu  nillli.  1.35 :  In 
the  forces.  3lM  :  tent  for.  vS02 :  lack  nf. 
a  cause  of  rickets.  251  ;  lack  of,  caus- 
ing f'uniitliMitlon.  4-3;  In  woman's  milk. 
i;-t4  .  percentages  of,  lu  raiMlincatluu  of 
cow's  milk.  185.  11N>:  symptums  from 
deficiency  of.  In  food.  201.  202;  symp- 
toms from  ex«-es«  to  food,  SOI,  203; 
funrtlon  of.  In   diet.   120. 

Fatty  degeneration  of  the  newly  bom,  03, 

Fau«*e«,  syphilitic,  ulceration  of,   1111. 

FeedlDg.  artlflclal.  fuodamenlal  principles 
of,  182:  rules  for.  100.  205;  schedule 
for  flrst  year.  205;  crr*us  wet-Duritlng. 
170 :  breast,  schedule  for.  172 ;  other 
tbao  milk,  flrst  y«Mir,  205 ;  dllllcult 
cases>  first  year.  2O0  .  summary  of  In- 
fant feeding.  2t0;  dally  dietary  from 
fourteeo  to  eighteen  months.  220 ;  for 
healthy  Infants,  hecond  year.  210:  diffl- 
cult  cases,  second  year.  221  :  from  third 
lo  sixth  year.  222 :  articles  allowed. 
222  :  articles  forbidden.  223 :  dietary, 
from  third  to  sixth  years.  1*22  :  during 
acute  Itlneao,  224  ;  In  Infanu.  224 : 
older  children.  225 :  during  very  bot 
days.  373:  by  gnvage.  In  acute  Illness. 
225  ;  nasal,  04  :  In  acute  gastro  eoterle 
Intoxication.  375 ;  In  acute  Intestinal 
iDdlgestlon.  303 :  methods  of.  In  etiol- 
ogy of  dlBrrh<rn.  350:  mixed.  Indica- 
tions for,  181  ;  simple  rules  In.  224, 

Feet,  anomalies  of.  as  atlgmau  of  degen- 
eration. 818. 

Feser's  lactoacope,  147. 

Fever,  puerperal,  of  the  cblld,  HI  ;  fron 
insuffldeot  noarlshnent,  174  :  InaBHlon, 
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120:  toxic,  in  loteitlDal  tndlgeBtlon. 
417    (see  aUo  TBurEBArrRE  t. 

Finger   (see  Dactylitis!. 

Fingers,  c-hibbloe  of.  In  chrooU-  cardiac 
dliieaMj,  030 ;  lo  congeollal  heart  dia- 
eue,  til 4. 

Flsrare  of  tbe  anwi.  454. 

FlBtuls,   rungenltal.  of  tbe  neck.  ?tl4. 

Flatalence.  ratiRe  i>f  "MiIIp,  420;  In  ltitt>(i- 
llnal  Indigestion.  417. 

PcBtal   circalatlon,   OOB  ;  endorardltis,  010. 

P<Btus.  pTldenct's  of  sypblllH  lo,  1112. 

FolllcleR.  Boiltary  (see  LvMrii  Nout'i,Bs>  : 
Kolltary,  of  InteHttne,  often  enlarged  In 
marA»tinufl,   23f(. 

Kolllcular  ulceration  of  tnteiitlne.  .189. 

Fomentations,  hot.  TtH. 

Fontanel,  bulging  of.  In  cerebro-nptnal 
meningitis.  Tii2  :  htilglog  of.  In  mi*nln- 
geal  liff>morrbagH,  ion;  bulging  of.  In 
tiilwrculoua  menlugltlM,  773  ;  In  hydro- 
cephalus, 702;  oloHtire  of,  22;  In 
cretinism.  815;  In  rltkeu,  2US. 

Food.  eunstUu^ntB,  125:  protelds,  12S ; 
fatH.  120:  i-arbohydra(es.  127;  mineral 
aftlts.  128:  water.  128;  fariim''eouM.  a 
cauite  of  eczema,  927 ;  In  chronic  Indi- 
gestion. 340 ;  second  year.  210 ;  Im- 
proper In  etiology  of  dlarrhont,  UMt;  re- 
gurgitation of,  enuses  and  treatment, 
201. 

Food  -  flatula  between  ceaopha^a  and 
larjrnx.  310. 

Food -diseases,  244. 

Foods,  Infant,  100;  tnllk.  100:  malted. 
106  ;  farlnaceotis,  100  :  proprietary,  dnn- 
gera  of,  124 ;  caii^e  of  ricketK.  2v~>1  : 
cause  of  scurry,  245  :  uses  uf.  In  chronic 
ronAtlpatlun.  42.'t. 

Foramen  ovale,  closure  of.  007;  fUDctloD 
of.  In   fietal   life,  OoO ;  iiatent,   012. 

Fractures.  grecn-Htlrk.  In  rlekcta,  255,  203. 

Franco  Swiss  food.   100. 

Freeman's  paBicurlxer,  154. 

FrledlUnder's  badUuH  Id  acute  broncbo- 
pncumoDla.  532. 

Friedreich's  ataxia.  841. 

Fruit,  best  time  for  giving,  220;  during 
second  year.  220  :  allowed  during  tb!rd 
to  sixth  year,  223;  forbidden  during 
third  to  sixth  ypar.  223. 

FurunculoBla.  1)35:  In  dlabetea  tncllituB. 
1148. 

OABgrene,  of  the  face,  200;  of  Intestine. 
In  intussusception,  431  ;  of  lung.  5Sfl : 
In  acute  broDchopneumonla.  541  :  In 
lobar  pneumonia.  504;  Id  acflrlci  fever, 
970  :  In  meaHlea.  987. 

Oastralgla.  334 ;  In  malaria,  1135 :  In 
spinal  cari^.  004. 

Oaatrltla.  acute,  337 :  etiology.  337 : 
lealooa.    338 ;    aymptonu,    340 ;     treat- 


chronic.    343 
ee  Gastbitim, 


It  lorra 


(•r     totoikait— 
Artrr» 


LTUpa    Xoc«a, 
T.TMrK    N'jDsat. 


ment,  *341  : 

349;  loxic  ( 

330. 
Caslro-duodeDltlB.  341. 
Ga«tro-<>nterlc     InfcKloo 

()»oe        ISTl>XICATIOJ*, 
GNTKIttC).    304. 

ciastro-enterltU  (see  IXTOxicfcTtrtK.  Acrra 
(jASTno-EMTCBicI,   864;    In    newly   biifv. 

Hi. 

((Bvage,  64 ;  lo  acute  lllncaa,  ?2S :  la 
arute  inanition,  230;  Id  dlpblbertlL 
1047 :     hi    premature    Infanta.    14 ;    t» 

thrush,  280. 

flenltal  irrltaiiuu,  697. 

(it^nltal  nrganii,  dlaeatiea  of,  69A :  atMi- 
malloB  of.  as  stlgmAla  nf  det;rii»raiu«. 
818  :  cai-v  4if,  in  newly  t>om,  4  :  inaifor- 
matiotui  of.  0H3  :  fpmale.  gaugrvn*  of, 
200:  femnlc.  diwaaes  of.  tisH  .  hs'mor 
rhagi*  from,  in  newly  boro.  loO .  Btalea. 
dlM'^HD*  of.  OHO. 

cinglvitls.  bs-tmorrbaglc  In  acurT7.  54^ 
247. 

(■lauds,     bnmi-blal     ( 

HlUiNClIIALi. 

lilandK.    lymphatic    ( 

H7T. 
<;iloma  of  brain.  T83  :  of  spinal  c^inS.  H4tL 
lilln-Bart-oma  of  brain,  IHA, 

i;il)HKltlH.    27". 

tiluttls,    (I'dema    of    tbe,    5(1.*;  :    Htui«in    of. 

Idlopflthlr.  719. 
r.lyrosuiln.  647. 
(lonncocrtiti,    differentiation     of,     600 ;     la 

gonorrhu'al    Kiomatltls,   2Alk ;   In    aperlftr 

urt'thrltls.  iM<»\  :  la  vulvo-vaglnllts.  tKM> 
i;tiiit.    erxfma    In   children,  027  ;    urlr-«cld 

depoBlta  Id  uriae,  050. 
Granuloma  of  umbilicus,  113. 
Grippe   (nee  Ixri.rrNTji^,  1123. 
Growing  (tains,   rheumatic.    1143. 
Growtli,  cfindltlons   Interfering   whli. 

of  body.  15;  extremities,  21  ;  tntalt.  21. 
Gupma.     syphilitic     (see     HrniiLis     Uh 

BiiiNs),    1100:    In    BypbllUIr    booD   dbi- 

ease,  010:  of  brain.  783. 
GumM,  almi-ess  of,  279 ;  bli*«1Ing  In  ulnrf- 

atlve  stomatitis,  245;  lnti[M>«ilon  of.  38; 

lancing,    281 ;   spongy    and   blinding,  ta 

srunry.  240,  248;  In  ulccrrftUre  iitumaU* 

tla.  285. 

Habit-chorea,  72T. 

Habit  apasm.  727. 

IlablU,  Injurious,  74S. 

Ilvmaleroesls,  3.'iO. 

Ilvroatuma  of  the  sierno  mastoid, 

Ilipmatoc>'tosu{^n  malarlv,  1131. 

llii-inaturla.  040;   tn   newiy  born.   107: 
purpura.     873;     In     pyeltUs,     676;     hi 
scurvy.  248  :  In  tumouni  of  kktiwy.  tTS. 

Hemoglobin,  850. 


I 
I 


TNDEX. 


1157 


Hiptnogloblnurla,  647  :  epidemic,  02 :  par- 

uxjrHmal.   fl47. 

Uffmophllia,  S7n. 

IlipmopiytilB  In  tuberculosis.  1005. 

lliPuorrhitK<'.  fruin  Ktoaiarh,  350 ;  la 
hiPtnopblUB.  8TJ  ;  Intra  -  alretiilBr,  In 
acriitf^  bmnrho-pDeumonla,  &^H :  iDleraal, 
caualuK  sudden  df>Btb.  44 ;  lateHtlna], 
from  nilwmiluuH  ulcpr,  il'J  ;  In  ty[)holil 
fever,  lOflH ;  rapnlng>*«].  raiiAlnK  Mrth 
paralyflls.  71*6:  In  arquir^d  n»ret>rHl 
paraljr«lfi,  800 ;  In  acute  broncho-pnu'ij- 
monla,  5ri3 :  la  conviil«lnna»  704;  men- 
InRCQlp  In  pcrtuesis,  IIKH> :  mc^Qlnccal. 
Id  t'l^ii'piira,  ^73  ;  nasal,  iu  dliiUtberia, 
10U7 ;  pulmonary.  In  cardiac  eas«'M. 
630:  rectal,  from  nlrfr,  4.'>6 :  la  Ipu- 
kcmia.  800 ;  In  mpaRlf^R,  0R8  ;  In  pcr- 
tiiRHts,  IfKIS  :  In  pernlclmim  nnipmlii. 
8tt6 :  In  purpura,  .S74  :  In  the  newjf 
bom.  05 :  bsematonia  of  the  uternu- 
maiituld,  00  :  oephalhipnialoina,  07  :  vln- 
ceral.  00;  In  scurvy,  245.  240:  nub- 
perloBCeal.  In  scurrj-,  243;  In  sypbllls. 
1115- 

Iliemorrbafflc  disease  of  the  newly  born. 
100. 

Ilvmorrhulds.  457  :  la  chronic  conntlpa- 
tlOD.   423. 

Hair,  anomalies,  fiiltnnata  of  desenera- 
tlon.   S18. 

HaDd,  progresai vc  ni u 8<~u lar  at  ropbf  of, 
S43. 

Hands,  anomallp**,  stigmata  of  degenera* 
lion,   818. 

Harelip.  274. 

IlawU'y'M  food.  188. 

Hay  fever.  525i 

Head,  circumference  of,  20;  closure  of 
sutures,  22 :  cluvure  of  fontani'ls,  22 ; 
shape  of,  23  :  In  rlcketH.  250  :  examina- 
tion of.  37  :  hydroi^ephallc.  charai'terts 
tica  of,  702  :  rntary  and  nodding  spasui 
of.  720;  swfatlnfT  of.   In   rtrketfi.  250, 

Headache,  frwiutnt.  with  adenoids.  S02  ; 
varlptlfs,  7:i7  ;  dlatrnuHls,  738 ;  treat- 
ment. 73H. 

Hearing,  when  developed.  26. 

Heart,  dlseispi*  of.  6rtO  ;  ancurltim  of,  ft.T"  : 
aortic  dl««'aHe.  ronK<^nltal,  4M2:  area  of 
absolute  cardlar  dulness,  0*H>  ;  of  rela- 
tive dului^ss,  OOH  :  auscultation  of,  30  ; 
diphtheritic  paralysis  of.  852 :  ezamltia- 
lion  of,  fiOS ;  hyricrtrophy  of,  la  con- 
genital dlBcatp*,  015 :  hypertrophy  of. 
In  valvular  dUcaxpH.  028 ;  In  mroslPN, 
088;  In  scarlet  fever.  0«0 ;  malforma- 
tions of.  010;  p<<ciillBrltl(>8  of.  In  early 
life,  flOfi  ;  poritUtcnt  fa'ial  conditions, 
810;  poBltlon  of  apex  beat.  008:  In 
Infancy,  008;  )*\T.f  itnd  (trowtb  of,  007; 
■onnda  of  rcditplkatlnn.  010 ;  snddi^a 
ffcllurw  of.  Id  diphtheria,  1035:  ihrom 
U 


bus  of.  ante-mortem.  04O ;  tranapoal- 
tlon  of,  613;  congenital  anomallea  of, 
610;  functional  disorders  of.  038;  mur- 
murs of.  031  :  anrmlc.  637  :  In  con- 
genital dlseaaes,  014;  In  chorea.  725: 
lu  marasmus,  241  :  valves,  aortic  Insuf- 
Btleut  y,  o;J3 ;  aortic  Htenottls.  032 ; 
mitral  tnauffli'lency.  031  ;  mitral  atenoela. 
031^ ;  couKenUal  absencv  of  valves.  013 ; 
trli'unpld  tnsiirtlcteni-y.  «33 ;  valvular 
disease  of  Isee  aUo  KsdocikpitisI. 
622;  chronic  valvular  disease  of,  627; 
ventricle,  left.  slgnM  of  dilatation.  032; 
signs  of  hypertrophy,  631  :  riffbt.  slgui 
of  byiwrtrophy,  615. 
Ilcnlc  fever  In  tuherculosU.  1094, 
IN'ight.  21  ;  from  birth  to  sixteenth  year. 

Hemianopsia  In  cerebral  tumour,  786. 

Hemlcborea.  724. 

Hemiplegia  In  arqulred  cerebral  paralysis, 
801:  In  biHb  paralysis,  707;  lu  men- 
ingeal bH>morrbage.  100;  In  cerebral 
tumour.  786;  spastic,  705. 

lifrniaphrodlllsm.  false,  684. 

Ilernin,  cerebri.  748:  diaphragmatic.  118; 
iimbllU^I,    1 15. 

nr>rrM>H.   lablalls.  275. 

ll^r|H<th:  BtomatltlM.  282. 

1 1  i<  rough,  7.'I0 ;  In  acute  peritonitis,  467; 
In    spt>endlcltls,  442.   In   hysteria,  735. 

Hip,  articular  ostitis  of,  On7. 

Hlp-Jotut     disease     (see    Hip,     Abticulas 

DKTITIH    OF),    907. 

History-taking,  32. 

Hives   (see  I'RTirAiiiAi,  038, 

Huar»ieness    wlili    adenoids,     302 ;    In    cfl- 

tnrrbnl  spasm  of  larynx.  400;  In  aypb< 

His,    1114. 
[Tmlgkln's  dlHcase.  805. 
llntne    modltlratlou    of    milk     (see    Mu.K« 

Mor>irirATi»N   at   Hqmk>.  191. 
Horllrk's  ffXMl,   166. 
Hut^'btHI's  pregiartHl  wheat.  166. 
Hutchlnmm'K     (eetb     In     late     ber«dlt&rf 

sypbllls.  1110. 
Ilydfttlrii*  of  liver.  484. 
llydrenci^phalocele,  T47. 

Hydrocele,  687. 

Itydrorepbalua.  780:  In  chronir  basilar 
nienlngUls.  776;  with  aplna  hlAda,  701, 
822 ;  acute  (see  Mbnixoitis.  Tnaca- 
rr'i»iT«i,  770-780 :  chronic  external. 
780  :  Internal.  780  ;  shape  of  bead,  702  : 
congenital,  750  ;  Intra  -  uterine,  748  ; 
syphllttlr.  nil. 

Hydronepbm^lB.  055 ;  traumatic,  070 ; 
with  nialforniatlons  of  kidney.  058; 
with   renal  calruU,   078. 

HydromyeluH.  840. 

HyKb'ue  of  Infancy,  1. 

Hyperipstbe»)ft,  general.  In  eerebro-aplnal 
meolngltts,     760 ;     In     Infantile     spinal 
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paralynlii,  833 ;  hysterical.  734 ;  In  mul- 
tiple neurltlt,  840 ;  In  scurvy.  247  ;  In 
spinal  meningitis,  827. 

Bypermetropla.  stigma  of  degeneration, 
819. 

Hypertrophy,  of  the  tonsils,  312;  muscu- 
lar pseudo-,  844. 

Hypodermic  medication,  67. 

Hypospadias,  684. 

Hysteria.  733 ;  etiology,  733 :  symptoms, 
784 ;  diagnosis.  736 ;  prognosis,  736 : 
treatment,  736. 

Hystero-epllepsy,  735. 

Ice.  bag,  56 :  cap.  40.  56 :  coll,  56. 

Icbtbyosls.  co&geDltal.  023. 

Icterus,  459 :  In  epidemic  hamogloblnurla, 
92 ;  In  gastro-duodenltls,  342 :  varieties 
In  newly  bom.  77  :  In  malformation  of 
the  bile  ducu,  78 ;  physiological  or 
Idiopathic.  78. 

Idiocy,  804  :  Mongolian,  806 ;  amaurotic 
family.  807 :  cretinoid.  807. 

Ileo-colltls,  acute.  385 :  etiology.  385 : 
lesions.  386 :  In  catarrhal,  387 ;  In 
folllcalar.  389 :  In  membranous.  301  : 
associated  lesions.  393 :  symptoms,  ca- 
tarrhal form,  394  :  with  follicular  ulcer- 
ation, 396:  membranous  form,  398: 
diagnosis,  400 ;  prognosis.  401 ;  treat- 
ment. 401  :  brimcbo-pneumonia  compli- 
cating. 553  :  following  pertussis,  1010  ; 
In  Influenza.  1127:  in  measles.  087. 

Ileo-colltls.  chronic.  404 ;  lesions,  404 : 
symptoms.  406 :  diagnosis,  407 ;  prog- 
nosis, 408 :  treatment,  408. 

Ileum,  congenital  atresia  of,  117. 

Imbecility.  804. 

Imperial  grsnum.  166. 

Impetigo,  bullous,  in  newly  born,  04  ; 
simple.  020 :  contagiosa,  037. 

Inanition,  acute,  227. 

Inanition  fever.  120. 

Incubator,   12 :  In  marasmus,  243. 

Indlcan,  in  urine  of  chronic  constipation. 
424  :  of  IntPHtlnal  Indigestion.  418 :  test 
for.  In  urine.  650. 

Indlcaniirla.  H.'iO. 

IndlgeRtiou,  arute  gastric.  335 :  etiology. 
335 :  symptoms.  336 :  dlagnoale  from 
gaotrltls.  336 :  treatment.  336  :  vomiting 
in,  329 :  chronic  gastric,  343  :  etiology. 
343 :  lexlontt.  343 :  symptoms,  in  in- 
fantH.  .^44  :  in  older  children.  345 :  prog- 
noHln.  34.'» :  treatment  In  Infants.  345 : 
witb  dilatation.  :UH :  arute  Intestinal. 
361  :  etiology.  tt61  :  symptoms.  3tl1  ; 
diagnosis.  302 ;  prognosis.  363 :  treat- 
mi-ni.  M\:\. 

Indt^estloii,  rhntnlc  InteKtlnal.  413 :  in 
yituHK  Infanis.  4KI :  Ipslons.  414:  Kymp- 
tomit,  414:  dla)£i)t»»t|s.  4l.'>:  prognosis. 
410:   treatment.  410:   in  utder  cbltdren. 


416  :    symptoms,    416  :    prognoala.    418  : 
treatment.  418. 

Infant,  care  of  newly  bom,  1 ;  vben 
premature  or  delicate,  10. 

Infant  feeding.  168. 

Infant  foods,  166. 

Infarctions,  uric  acid.  In  kidney,  658. 

Infectious  diseases,  the  specific.  052. 

Infiuenza.  1123 ;  etiology,  1123 ;  lesions. 
1124:  symptoms,  1124:  with  broncho- 
pulmonary compllcatlcHis,  1126;  with 
gastro-enteric  complications.  1127 ;  in 
very  young  Infants.  1127:  protracted 
cases,  1127:  complications  and  aeqaelip. 
1128  :  diagnosis.  1128  :  prognosis.  1120  : 
treatment,  1130 ;  broncho-pneumonia, 
553.  1126:  epidemic,  acute  otitis  In. 
043 :  sea rlatlnl form  erythema  In,  071. 

Inhalations.  60:  In  bronchitis.  518. 

Inheritance  a  factor  In  disease,  80. 

Injections,  rectal.  In  Ileo-colltls.  403 :  in 
intussusception.  437 ;  subcntuieous,  of 
saline  solution  In  cholera  Infantum. 
384. 

Insanity,  816:  etiology.  817:  symtrtoms. 
817  ;  prognosis,  818 :  following  typhoid 
fever,  1067. 

Inspection  of  sick  child,  34. 

Intermittent  fever,  malarial,  1132. 

Intertrigo,  020 ;  treatment,  934. 

Intestinal  obstruction  In  newly  bom.  117: 
acute,  from  Intussusception,  428. 

Intestines,  diseases  of,  352  :  amyloid  de- 
generation of,  410 :  bacteria  of,  322 : 
digestion  In,  321 :  hemorrhage  from.  In 
newly  born,  105:  in  typhoid,  1066:  In 
tuberculosis,  412:  length.  321;  mal- 
formations of.  352 :  obstruction,  con- 
genital of,  117  :  obstruction  by  omphalo- 
mesenteric duct.  118:  perforation  of.  in 
tuberculous  peritonitis.  473 :  In  tuber- 
culous ulcers,  412 :  In  typhoid  fever. 
1066;  tuberculosis  of,  410.  1086:  Hi- 
ology,  411:  lesions,  411;  symptoms, 
412;  treatment.  413. 

Intoxication,  acute  gastro-enteric.  364: 
etiology.  364 ;  lesions.  366 :  symptoms, 
simple  form,  368  :  relapses.  370 :  cases 
without  diarrhoea.  371  :  diagnosis.  3T2 : 
prognosis.  372  :  prophylaxis.  373 :  treat- 
ment, hygienic,  374  :  dietetic,  375  :  medi- 
cinal and  mechanical,  377  :  cholera  in- 
fantum, 381  :  etiology.  381  :  symirtoms. 
381  :  prognosis.  .383  :  treatment.  .Vt3. 

Intubation,  498  :  advantages  over  trache- 
otomy. 503  :  retained  Intubation  tubes — 
prolonged  Intubation.  504 :  In  afnte^ 
catarrhal  laryngitis.  405 :  In  fiyphllitlc 
laryngitis.  5t^ :  in  pertussis,   1014. 

Intubation  set.  O'Dwyer's.  49S. 

IntusHUSceptlon.  428 :  etiology.  429 :  le- 
slonit  and  mechanUm.  430 :  symptoms. 
431  ;    diagnosis,    435 :    prognoala,    435 ; 
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treatment.  4^& :  laparotomT.  4vt7  :  In  th^ 

ilylug.  42U. 
iDvaelnatlim   of    InteBtlnc    In    iDtuiiauaccp 

Una.  431. 
ludtdc^.  ellmtnatloD   nf,  Id  milk.   130. 
li-niM.   sypltllltlr.   IITI. 
Iroti,   idulr  preparatUma  of,  62. 
IrrlKailuii,    iutt^Ktlual.    lu    chruulc    IndlgoH- 

tloD,    4111;    oa    aiillpjrreac.    Ml;    of    Ui« 

colon,  metbod  of.  tir». 
lacblo-rectal  abscraa,  457. 
lUllana,  rickets  Id.  252. 

Ja.ket,  oll-allk.  01. 

Jaffa's  teat  for  iDdlrao,  rt50. 

Jatjndloe    (»ee    alao    ICTHBrRi,    45f> ;    '^a 

tarrbal,   341. 
Jaw.    n<M  roifta   of,    from   alvrotnr    atwccati, 

1!71> ;   Id  gaDErt>nuus  stomatltK  2t>l  ;   la 

iilri'ratlvi'   HtnmatltlA.   '2h4. 
Jvjunum.  roDK^Qltnl  utn>4la  f»r.   117. 
Jijintfi.   diflpaaefi   of.    800  ;   hjulprlral   affer- 

lltmr.    of.    7K4  ;     In    m-arlft     fpvpr.    »tWS ; 

rheumatism    of,    11411;    aiippurflilon    of. 

to     nfiwly     burn,    84  ;     KwellluK    of,     In 

KTiirTy.      1248 ;      errhymoa«>ii      altnut.      In 

aoiirry.    247 ;    tuberculoua    dlMaaea    of. 

JMK>. 

JiitikH.  162. 

KHIer'R  malt  aoap  (bm  Malt  Sodp). 

Kemp'a  iub«.  115. 

Kernlft'fl  niKn.   7ftO. 

KtratltlN,     liitrrHtltlal,     In     ■at*'     ajpbllla. 

nil.  1117. 

K«*ralr>ma.  4ll(riiflv.  Si23. 

KIdaey.  dlsfUM'tt  uf.  «54  ;  acutv  coD|r*Btlc«n 
of.  «."»U  :  ariitp  dfgeni^rfltUin  of.  «no ; 
tH*nlKD  tiimuiini  of.  II74  ;  ralciill  In,  (175  : 
rbronlc  conKPfrtlon  of.  (S5tt ;  cot)tr«<>ted 
IM*  NBrMitiTin,  ('iiKiiNtri.  tUW  ■  fyatic 
d«*gi*Dpratlun  uf,  655 ;  tlnallnK,  658 ; 
(tranular  lixf«  Nkphmitib,  CiinoNici, 
Gtl8  ;  bspmorrbace  from.  In  nrwly  bom. 
100;  la  scurvy.  24«.  24S ;  borwHhop. 
055;  liydrntifpliroHlfi,  4t.VV ;  traiimatir, 
1171) ;  malformnrUitirt  and  malpntiltlnnH 
of,  654  :  tnttHirnnnt  tutnoiirH  of.  671  ; 
ni*phrltU,  acii(«  d1triiiii>.  66it ;  acntf>  esii- 
datlv«.  060  ;  rhronlr.  6t17  ;  (HTlnfitbrltln. 
670  :  pypIttlH.  074  :  pyrlo  ncphrltln.  O&U  : 
pyonppbroHlB.  675  ;  RlnKlc.  055  :  tubfrrii- 
KmU  I'f.  070.  lOftO;  iirk  n.-ld  lufan'tlnn. 
65H :  waxy,  067:  In  dlphtbt>rla,  1028 ; 
In  acarltt  fcTer,  007. 

Klvbipl.,ovfB?r  barlJIiiR  («e«  Bacillus  or 
iHriiTiiRaiAl.    1020.   1041. 

Kuee.  srtkMilsr  uRtltls  of.  Oil  :  urniptoiiu. 
012:  trvatrofnt.  013:  fiiibliixstlon  of.  In 
Infantilis  aplnal  iiaralynln.  R35  ;  ■wclllnir 
of.  In  tK'urry.  247  :  wbltr  Kwelllnr  of 
(see  Knce.  Aarict-uiu  Ostitis). 


Knee-Jprk.  In  acquired  cerebral  iiaralyals, 
H02;  In  blnb  paralyitla.  700;  loHt.  In 
dltibtbcrltir  paralyala,  852  :  In  Infantile 
aplnal  paralysln.  835 :  In  multlp:*.'  neu- 
rUU.  840. 

KneeJoiDt  diaeane   (see   Kknb,   AiiTicCLAk 

(►BTITlKt. 

KniM-k-ktiee  In    rlrketa.  203. 
Kihpiiik'K  HiRn.  In  mesjtlea.  080. 
Kiimyafi,  10O. 

KypbosiH  In  rlcketa.  261  ;  ircsCmeDt.  271  ; 
In  aplnal  carlea,  002. 

I.ai(n1bumln.   133.   140.   ISS. 
[.flrlated   food.    160. 

[.auction,  care  of  breastii  during.  171. 

[.actitKK'tMilln,   1.33. 

Latlnmeter.  autbor's,  13.V 

I^ctnucope.  Feaer'a,   147. 

Laiidry'H  imralyalB,  842. 

Laparotomy.    In    cbronlc    perllonltla.    wltb 

nHiMiea,    470 ;    In    Intuaauaceptlon,    437 ; 

111  iiiIhtciiIoiih  peritonitis,   475. 
Larynglamus    atrlduIuH.    710;    In    rickets, 

267  :   witb  tetany,   717. 
Larynjfltls,    acute    caurrhal.    403;    catar- 

rba),    In    mpaalea.    080:    chronic.    fiOO: 

wlib    adenoid    veretailuns    of    pharynx. 

600;  tutMTCulous.  5<m ;  aypbllUlc.  507; 
with  new  crrowth»>  of  larynx.  .'»0« ;  mem- 
branoun.  405 ;  antitoxin.  407 ;  Intuba- 
tion, 408 ;  apaamodlc,  480  ;  submacods 
(OMlems  of  Klottlat,   50.5. 

I^jiryoKotomy  for  foreign  body  In  larynx. 
501t. 

I.arynx.  dlweanea  of.  480;  catarrbal  apaum 
of.  480 :  from  lone  uvula.  205 :  with 
udeuuldK.  303  :  diphtheria  of.  405,  1033  ; 
foreign  bodlea  In,  50H ;  Intithatlon  of. 
498:  Id  nKSsles.  086:  In  ptieudodlpb- 
tberlB.  1057.  1050 ;  new  Krowtbn  uf, 
M*S :  atenoalfi  of,  simulated  by  tuber- 
cqIdub  ftlanda,  1103:  aypblllR  of,  507, 
508.    niO;    tuberculosis  of,    506. 

Lftsaar'a  pante.  0.'i3. 

Lavsge  (see  Ktomacii  WAsniNO). 

Lepiumenlngltls.  acute  (see  McNiNnrnsk. 
754. 

I^ukiFrolA,  868. 

LvucocytoNla.  definition,  858 ;  dtaenostlc 
value.  850:  progniMtlc  value,  800;  in 
diphtheria.  1U20 ;  In  acute  meningitis, 
T62. 

Lewi's  metbod  for  examination  of  wom- 
an's milk.   135. 

Lichen  nrtlratua  (se«  Urtioariai,  038 ; 
tropicus.  025. 

Lleblg's    rood.    106. 

LImewster,  In  modification  of  cow'a  milk, 
187. 

Lip,  erxema  of.  270  :  perI*Vhe.  276 :  dia- 
eaRe*(  of,  275  :  berpea  of,  275 ;  malfor- 
mations of,  274. 
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UHplDK.  730. 

LltliarK  640. 

LWer.  dl*eaw«  of,  458:  ftbiKWHis  of,  4fiO ; 
acute  jellow  atropbT  nf.  HW  ;  amyliiJd 
degVDeratlon  of,  462 :  biliary  calruti. 
464 ;  clrrhoitlH  uf,  461  ;  rongpslluo  of, 
4€I0 :  PDlarired.  tn  congestion.  460 :  la 
abiceai,  401  ;  Id  clrrhoslB  4early>.  463; 
In  chronic  cardiac  dlneaiip,  630  :  fatty. 
463:  fattj.  In  pcufmatnun  rblldrpn.  l)-'7  : 
In  marasroiiK,  'J.tO ;  functional  d)«ordeni 
of,  450;  hydntld*  of.  464;  In  rlclt<^, 
267:  lo  syphilis,  lioo.  lllS:  In  tuber- 
roloalfi.  lOH."* :  lardncpoaR,  462 ;  mal- 
formatlonfi  and  mnlpniiUlnDs  of.  45n : 
Btie  and  position  of.  30.  458 :  tubercu- 
liMla  of,  10115:  waxy.  463;  welxbt  of. 
In  Infancy.  458. 

Loeffler's  baclllua  (see  Bacillus  or  Dtra- 

THERtAl,    1020. 

I.iimhar  ptinrtitre,  764;  tubercle  bacilli  In 
fluid.  77.%. 

Lung,  dliieasea  of,  50]> :  abwesa  uf,  JiHT*  \ 
absceaaes  nt.  In  acute  bronrbo-potMi- 
monla.  541  :  nriiie  congefltlnn  of,  tn 
malaria.  11.^6 :  calraretiuK  nudules  In, 
lOHl  ;  caKfHiitK  d^gf^ni'mtlon  of,  107k  ; 
cotlapae  of.  from  conpreftslon.  588 ; 
from  obatrtirlion.  TiSS  :  In  acute  bronrho- 
pneumonla,  ri34  :  iimgenltal  alelertanla 
of.  74  ;  empbyaema  of.  580 :  actiie.  In 
brnnrbltiB  nf  Inrantu,  513  :  ffanfcrenp  of, 
nsn :  tcmntcrftto  of,  tn  tnliar  pni^umimla, 
564  :  hirmnrrhnKcs  Into.  In  ncwijr  born, 
00:  Inflation  of,  7.1;  miliary  tubercu- 
lofila  of,  1077  :  pe4-iillArl(l«^<i  In  difieaae, 
012:  In  Infancy  and  parly  rblldbo<ul, 
OOO :  phjulral  examlnatluQ  of.  510 ; 
Htrurttire  of.    510. 

Lymph  nodeti.  diacaaea  of.  877  :  ralcareotia 
oTTlral,  glhl ;  bronchial.  108:; -.  early 
Infeiilon  In  tnhprciilriNlft,  1074  :  pnlari^fH] 
In  ecKcma.  020:  In  [lodKliln'fl  dlneaae, 
803  ;  lu  mntnntrltlon.  2.11'  ;  frequency  of 
rilfteBAc  of.  41  :  inflnmmfltlon  of  Inee 
AncNiTiRi.  888 :  tn  late  hereditary 
ayphllts,  1117 ;  In  roea«les.  088 :  In 
pHeiuIn  •  dipblhcrln.  lO.^H  :  In  scarlet 
ferer,  OftJ  ;  simple  hyperplasia  of.  8Sq ; 
attnatlon  mid  dralnnife  arcan  of  (Ue 
irroupK  of  bead  mid  nerk,  88.1 :  ayphllUtc 
disease  of,  887  :  lut>cr<-iiloun  bronchial. 
1001;  teslona.  1074,  l08j  ;  symptorofl. 
1001:  cervical,  tiiberrulosla  of.  888; 
mcaenierlc.  410.  1075:  In  diphtheria, 
1027;  In  rickets.  26(1:  In  tonslllltlH, 
aiO:  epltrochlear.  In  sypbllU.  1117: 
meaenterlc.  oficn  cnlarniil.  In  maraa- 
mu«.  230;  In  typhoid  fev«T.  14t6.1  ;  tu^ 
berruloula  of.  888;  retropharyngreal, 
BbaceHa  of,  205. 

Lymph  nodules  of  iBteatlaeti,  ulceration 
of,   380. 


Lymphadenoma  of  ■tAcoach. 
Lympbanjcluma  uf  toosue,  27S. 
Lympbatlnm    (aee  Statuh   LiMrBaTtcrtK 

870. 
Lympbocytea,  857. 

Majrendle.   foramm  of.  la  taydi 

780. 

Malaria.     1181;    ctlolosy.     1191:     U 

1132.  aymptoroa.  1132;  dUrB»ataL  t1S7:' 
proRoosIa,  11.18;  propbylaxU.  llSftt 
treaim«*nt,  1138  ;  quinine,  metboda  of 
administration.  3138,  acute  pulmoaafr 
conKCfltlon  In.  1130  ;  contractetl  ta  utrrv. 
1131  .  spleen  In,  808. 

Malformatlona  as  cauae  of  auddeo  death. 
44. 

Malnutrition.  230:  etiolocy,  231;  aymp^ 
toms  In  Infanta,  2.11  :  aymp1am<<  In  «i1iVt 
children.  233 :  diagnoala.  234  :  pr*^- 
nottla.  234:  treatment  In  lofanry,  23S ; 
treatment  In  older  children,  237. 

Malnutrition,  marasmus,  238. 

Malted  mtlk.  166. 

Malt  extraeta.  use  of.  In  diet  of  nuna, 
138. 

Maltose,  aubatltute  for  milk  augar,  127. 

Malt  Roup  of  Kcll#r.  uae  of,  vttli  dlAcuH 
feeding  ranea.  214.  218. 

Mania.  817:  acute,  folloirlns  lypbnM 
fcrer,    1067. 

Marasmus,  238 :  etlolocT.  238 :  t«alo«iL 
230 ;  symjitoma,  241  :  eonpllcatlnoa, 
241:  dIacnoHlR.  242:  from  tuherru Inula, 
242.  l(i8H.  pri>f{nusl».  242:  treatment, 
24.1  :  fatty  llrtT  In,  464  ;  general  ladema 
In.  182  ;  tul>erculoala  renembtlnc.   lOaT. 

Maiwaiee,  08 :  In  chronic  mnstlpalknB, 
425:  In  malnutrition.  236;  of  breaau 
to  Increase  milk.  176. 

Mastitis  In  the  newly  bom,    116. 

Mast  nil)  fllw^nse,  ri^rrliral  ali«r«>Ba  follow- 
ing.  780:  in  acule  otItlA.  0<7. 

Masiiirbaihm.  744  ;  a  canite  of  «>pUf>TMy. 
7i»0 ;  of  Insiinlty.  817 :  of  funrtlonal 
disorder  of  heart.  638, 

MatxiHin,   161. 

Mt'RHlefl.  077  :  hronrho-pneoroonla  cnmpll- 
cntlng,  552:  compllcBtlouA  and  Het]ueiar. 
085  :  tIeKqiiamiitloD,  0H2  -,  dlagnoflla.  SM^GB  ; 
dlffevtlrr  i(rKi.Tn.  0H7  :  diphtheria  In, 
0x7;  diiratloD  of  InfcttlTc  p«'rl<Kl.  919 1 
pars.  044,  087  :  eruption.  081  :  ettol«Ky« 
077  :  eycB,  088  ;  fangrenou.*  dermaiUla 
In.  03fl :  German  isee  RrHKi.iai,  003; 
ha>mnrrhaRe  In,  1^88  :  hvmorrbajrte.  Ml  : 
bcart  In.  088:  lleo-colltU.  084.  Inntt^i- 
tlon.  078 :  Inraalon.  OHO :  kldn*y«  In. 
088;  larynx  In.  086:  Inloos.  079: 
lunc^s.  085  :  lymph  Dodea.  088  :  in'Mlt*  tkf 
tnfertlon.  070:  mortaltty.  08i» :  nerTnua 
•ystem  tn.  084  .  other  Infeiiluua  4la*«t«a 
In,     088,     ulltls.      084        prvdlfttHMlii(«a., 
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977:  prognosis,  PRtl :  prophyltils.  I»PO : 

pM>udo-dlphtberlft   In,    iur>u  :  qunraDilne 

Id.  901  :  Bklu   io,   1*8 H :   BymptoiuM.  1180; 

ihront.    »K« :    trfoimpnl.    WIM  :    tubfrru- 

limlH  followlntE.  iiKK. 
MfAt!!,  alldWF'd   from  third  to  slstb  years, 

'2'2'2 .     furhlddcD      from     third     to     sUtli 

yi'BrM.  '2'2:i: 
M*M>kc?rs  dlv**rtliMilum,    11-1.   3r»3. 
M*'<*ualiim,   rniu]Ki»ililoo   of.  *11£3. 
Mf'fllaHitDiim,   ai]t«>rl(ir,    Bbftcess    of.    1103  ; 

t  u  tnuu  r    4if.    d  ue    to    tuberculous    lympb 

nndcK.  1103. 
Mi^llaMtlDUlK.  ms. 
Mi'laurtiolla.  HIT. 
Slelipun,   lO.-i. 
Mplllti'H   fund.   tn«,    1(17. 
Mi-mlirHQus  In  dipbtheria,  1023;  In  pseudo- 

dl|)bihprln,    10.17. 
Mpnlngpal  hiproorrhace.  1,  7ril,  706. 
MpnlnfipK.  dlt<(>aH«>s  itt,  747. 
MenltiB^IdH,     anile,     7rt4 :     c*rebrO'»plfin!, 

7ri4  ;    course,   duratinn  and  termination, 

7(W ;     dIaKUMKlK,      7tJ4  ;     edalouy.      7M  ; 

from  ni  u!i'  miIiIm.   n4K  .    In    newly    horn. 

8-4:    In    lyphold    fever.    Hi*I7  :    purulent. 

In    arute    broacbit-imeum(mla.    tu^i ;    le- 

slunx.   7r>.'i :    leueorytiMln   In,    7n2 ;    lum- 
bar  puneture   Id,   Ti\4  ;   symptoms.   7.M» ; 

dlainiosts.    764  ;    projcnosls,    763 ;    trvnt- 

ment,  700. 
MeniDgltlH,  simple  acute,  767. 
MenlDffUls,    rhrnnir    ImKllnr.    775;   sploBlt 

B'JO;   syphilUlc.   1111. 
MenlnjrUlt.  tulMTruIous,  770;  leslans.  770; 

etlnluiry,  771  ;  symptoms,  771  ;  duration. 

774  ;    dlaguosls.    774  ;    pro«rni>Hls.    77r« ; 

treatment,     ?7r> :     lumbar    puncture     In. 

77r.. 
MenltiKocele  of  bmin,  747;  of  cord.  821. 
MrnlnfTo^ncephalltla,   7U6. 
MenloKo-myelocel«,  821. 
MenittruDtlnn,  effect  on  nurslni;,  137. 
Mental    defects.    HiH  :    rlflssinratloD.    R04 ; 

diagnosis.  808;  treatment.  8(>0. 
Mereury,    elimination    of.    In    milk.     131) : 

ulceratlTe     atometltls     from.     284 :     In 

syphllla.  1122. 
MIerneephalns.   7K0. 
Mlcro-orjcanlsms  In   cow'a   milk.   141  ;  aee 

also    liAC'TKHIA. 

Mlriurltlon.  dlfflriiU  or  painful,  607:  fre- 

fiuenry    of.    043. 

Miliaria.  024:  populosa.  02S :  treatment. 
0'J5  ;  rubra.  024. 

Milk,  row's.  14(1;  average  perreotages  of. 
18."^  :  barterlologlrni  fltandard  fiT,  144  ; 
haodllDK  and  transport  at  Ifin  of,  14R. 
140:  eertined.  146.  147:  composition  of. 
I-IC;  areraK^  perrentages  In,  from  dif- 
ferent breeds.  140.  147  ;  eiamlnatlon 
of.  147:  coagulation  of.  In  stomach. 
320:    cream,    100:   conumtnated.    cause 


of  dlarrbfpa.  3'0  ;  differences  from  hu- 
maD  milk.  140:  diphtheria  bacilli  In, 
14'J,  1^4;  essentials  of,  for  Infant  feed- 
ing, 141  :  fnrmuin  from  diluting,  102 
c(  arij.  :  mlcro-urganlsms  In.  141  ;  modl- 
flcallcm  of,  (lercentttge  or  American 
Euetbiid  (>r,  1K4.  210:  at  home,  101  ; 
topmllk,  IQl  :  formula?  from  top-milk, 
1B2  vt  /rcff.  ;  schedule  of  percentages  for 
first  year,  100;  Nchedule  abowing  quan- 
tities and  Intervals  of  feeding.  2ur> ; 
rules  for  varying  percentages,  107  ; 
raodlficat  ions  reqii  I  red  by  pa  rt  Icular 
symptoms.  20i> :  In  difficult  cases.  200 : 
In  summer  diarrhoea.  37r> ;  In  acute  In- 
dlgeKtlon,  30.'t  ;  In  chmnlc  conKllpatlun. 
424  :  pasteurization  of,  ir)4  :  protelds 
of,  IIM;  Bterlllxatlon  of.  at  1Q7*  K.. 
1S4  :  stPrlllxatlon  of.  at  212"  F..  153; 
Hterlllzed.  scurvy  ascribed  to,  245;  tu- 
iHTcle  bacilli  In.  1073;  typhoid  contaml- 
nnilun  of.  142 ;  ci>ndenscd  (see  Cnx- 
i>r.Nsi:t»  Milk).  150:  peptonlved.  158; 
[>pptouUed,  use  of.  211;  dangers  fn>m 
liing   u^e  of,    211. 

Milk  Isbomtorles,  188. 

Milk-sugar,  uses  uf.  as  food.  137;  solu- 
tion, how  to  prepare,   186. 

Milk,  woman's,  120;  physical  characters 
of,  120:  colostrum  uf,  130;  dally  quan- 
tity of,  1.11  :  average  quantity  at  one 
ourslDg.  132:  cumposltloD  of.  133:  pro- 
telds, 12n,  133.  140:  fat.  134;  sugar. 
134:  saltB.  134:  reaction.  134;  speclflc 
gravity,  135.  I.IO:  average  percentages 
of,  18.% :  coDdltlons  affecting  composi- 
tion of.  137:  meustruadun.  137;  diet. 
138:  drugs.  130:  pregnancy.  130:  cllm- 
Innilon  of  antitoxin  and  other  protective 
HiihHtances,  139;  nervous  Imprruilonii, 
1411 :  examination  of.  134  :  variations 
ta  quality.  137  ;  aptiaratus  for  examin- 
ing. 130:  now  establlftbed.  120:  how  to 
tintdMy  (juantlty  and  <iuallt>'.  170.  177; 
iDdlratUins  of   iwunty   supply,   174. 

Modified  milk,  from  milk  laboratory.  188; 
schedule  for  feeding  from  birth.  100 : 
made  at  borne  (see  Mji,k,  MooiriCXTloiT 
iir.  AT  llii^ir.i. 

Mouitollan  Idiocy.  806. 

Monoplegia,  lu  birth  paralysis.  79T;  In 
cerebral  biemorrhage,  I01»;  In  cerebral 
tumour.   7Hfl. 

Morbllll    (see  MeAsixsl.  077. 

Morbus  coxarlus  fsee  Uip,  AiTlctrtAS 
OSTITIfl  op>,  007. 

Morbus  marulusus  Werlbofil  (M«  PuB- 
Pt'iiAt.  871. 

Morphine,  dosage  of,  58.  468  ;  dosage  In 
convulsions.  707 ;  hyi>udermli-ally  In 
cholera  Infantum.  384  ;  In  gastra-lDt«a> 
tlnnl  Intoxication.  879. 

Mortality  at  different  ages,  43.  43. 
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Mnrtnn'd  fluid.  82B. 

Moulb.  dlBeoiiefi  of  (see  also  SroiCATfTin). 
^74,  :;fil  ;  applloatlonit  lo.  28» ;  care  of. 
at  binb,  1,  3:  hipmurrhace  from.  In 
newly  born,  105  ;  bii>mitrrbaK*^B  fn>m.  In 
ecurvy,  24H :  malfurmailoiu  of.  '27-i  : 
mucoufi  patrbo«,  In  syphilis.  1114; 
eyptalllB  of.  'JS9;  "tapir,"  840;  ayrlnx- 
In^  of.  &n. 

Moiitb-brvaLblnK,  with  hypertrophy  of  ton- 
sUh.  311:;  with  adt'Doldit,  3<)t  ;  wUb 
retro-plioryiiK»'Jil  abfii'esa,  206. 

Mucous  uii'iubraupt*.  frequency  of  tnrolve- 
tnent  in  i-blldboud.  40;  In  rickets,  266. 

Murous  pfltrhpfl.   ftyphllltlc,   1114. 

Mumps,  1016:  compIlratluDs  and  sequele, 
1018:  dlaKDovIs,  1011>:  etIuloKy.  1016: 
Incubation,  1017  :  paiholoKy  and  lesions. 
1016;  proiniofllii.  1018;  quarantine  In. 
101&:  symptoms.  1017  ;  treatment,  1011). 

Unrmura,  cardiac  (see  Heart  MraurBA). 

MnscleB,  atrophy  of,  842  ;  In  Infantile 
spinal  paralysis,  K34  ;  lo  muttlpio  neu- 
ritis, 840:  In  myelitis.  H'JS  :  conlrnrlures 
of.  hysterical.  735;  In  acquired  cerebral 
paralyitls.  802;  lu  birth  paralysis.  700; 
development  of,  25  :  KabhtnoRs  of.  in 
rickets.  264  ;  rlxtdity  of.  In  l>lrth  para- 
lysis, 788 :  spasm  uf,  about  rbeuuistlc 
joint.  1142. 

Muscular  atony,  aa  canse  of  ebronlc  con- 
stipation. 423. 

Mnacu la r  at rophles,  dl  fferent  types  of. 
842. 

Muscular  pBeudo-hy|>ertropby.  844. 

Mustard  bath.  56:  pante.  .%4  :  park.  n4. 

Myelitis,  827;  ayropioms.  H28  :  treatment. 
828 ;  corapreasloQ.  from  Putt's  dls<*ase, 
829;  diffose,   828;  transverse.   N2K. 

Myelocytes  in  teukirmla,  861> ;  In  diph- 
theria. ib'.'O. 

MyDcardllU,  dlW  .  aneurism  in,  637;  Inxic, 
In  dlphiUvrla.  8.'i2.  1028 :  In  si-arlei 
fever.  ItOP  ;  In  sypbllU.  1111. 

Myopia,  atlicma  of  de^neratlon,  810. 

Myotonia,  conirenital,  730. 

N'all-bltlng,   747. 
Nails  In  Hyphllls.  1115. 
Netrk.  «-ellulUla  of.  In  searlatlna.  06!i :  con- 
irenital  fistula  of.  314  ;  wry  (He«  TobTi- 

COLLIS). 

Necrosis  of  bone  In  syphlll.i.  016.  018. 

Negroes,  rlrkets  In.  2&2. 

Nematodes  (see  Wosica.  Iktbstinai.)  , 
448. 

Nephritis,  acute  diffuse.  660 :  etiology. 
660 :  lesions.  661  ;  symptoms,  662  ; 
progncksls.  664;  treatment,  66.%:  In 
bronrho-pneumonla.  554  ;  acute  paren- 
chymatous type,  662. 

Nephritis,  chronic.  067 :  etiology,  667 ; 
lealons.    GOT :    symptoma.    668 ;    of    the 


parenrhymatous  type.   668:   of  tbc 
terstlttat     type,     6HV* :     prosnoais.    9 
diagnosis.  tIGO ;  treatmeut.  OTO  :  chi 
diffuse.       with      bydriruephr«>sla,       6.'»ll: 
rbrunlc     loterstltlni.     sypblllilc,      1111  ; 
in    diphtheria.     1U2H:     Inierstltlai     laec 

NEI'UUITia.   CUKOMC).   6«l>:    |M18t-«C«rl«- 

tlnal.  OHT. 

Nerves,  peripheral,  diseaaea  of.   846. 

NervoQS  Impressions,  effect  of,  oti  ourslDC 
140. 

NerviMis  syjitem.  diseases  of.  600  :  <Jli 
of.  funrtlonul.  701  :  ceneral  hycb 
5  :   pecullnrUiea  of,  tn  cbildbuod.  TOO. 

Nestl^'s   fniKl.    166,    167. 

Neuritis.   muUlple.    846:   after  dipbtberit, 
831;    lu   malaria.   1136;    optir,    Iti   smti 
meningitis.    761  ;     In    rerebrsl     iiimoar»~ 
78&  :  with  cerebral  abacesa.  783. 

Newly  bom.   dlm'sses  nf,  60  ;   acute  lofvc- 
tlouB    diseased    nf.    81  ;    acute    pyogrnl 
diseases  of.   81  :   atelectasis,   eongentlj 
74;   asphyxia   of,    60;    blood    111,    pecql 
arltles  uf.  856:   care  of.  1  ;   disease* 
accidents  at    birth.    SO:   tfermailtis   ei 
follatlvM    lo,    1)22:    farlal    paralysis 
110;  fatty  degeneration  of,  03:  hs'mur-' 
rhagea  In.  05  :   hasmorrbaglc  disease  of 
100 :    byi^erpyrexla    In.     12<> ;    InanltJoo 
ferer  in.   120;    Icterus  In.  TT  ;    inf#nli 
of,  SI:  malformations  of.  30;   noaaiti 
En.    lift;  ophthalmia  of,  87;   pvmpiili 
to.  04  ;  [>erltonltls  In.  46!> :  sclerema  ll 
118:  skin  of.  022;  ulcer  of  stoaacb  In, 
»40. 

Nightmare,  742. 

Ntghtterrora.  742. 

Nipples,  care  of,  during  lactallon, 
fltuitire  of,  hrrmoteniesU  frnm,  SAI 
ber.  choice  of.  204  :  care  of.  204. 

N*idillng  spasm  of  b<>ad,  720. 

Ni»des.  lymph  <  see  I^rwpii  Nonssl.  8TT. 

Nodules,  aubcutaoeous  teDdlnona,  In 
mailsm,   1144. 

Noma  of  fare  (see  HmMATtTta.  GiJi- 
OKBKotTS),  200:  of  vulva.  et»2. 

Nose,  diseases  of,  478  :  deformltle*  of.  In 
hereditary  Myphllls.  485;  difllculty  tn 
hlowtntr.  with  adenoids.  301 :  diphiberta 
'tt,  1025 :  discharge  from,  with  ad^ 
nolds.  M01  :  foreign  t>odles  In.  4N1  ; 
hiemorrhage  In,  487 :  In  newly  bom, 
106 ;  lu  scurvy,  248 ;  In  heredltsryJ 
syphilis.  485.  1O10 ;  In  late  syphllla, 
1118:  iKilypl  In.  482:  paeudu-dlphtherU 
of.  1057 ;  sprays  for.  57  :  syrloglnK. 
58. 

Nnra«.  effect  of  diet  on  ml  Ik  of.  138; 
requisite  qualltlva  In,  10 ;  w«t  («• 
Wrv  Nitaagi. 

Nursery,  temperature,  rentllatlon.  9. 

Nursing,  at  night.  172;  when  dlsctrntla- 
ued.    172;    during   acute    lllutiia,    224; 


in : 

rub- 
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during;  fIrRt  dayn  of  llf^.  171  ;  hnurs  for. 
In  newly  Iwirn.  I'l*;  tlurlns  llluena.  l«l  : 
impurtiLUcc  of  guod  bablt«.  172;  unniir- 
ceHAful.  aymptomN  or,  M'2 ;  tnatvmal, 
ciintra-tudlcatlniu  for,  lOU. 
Nurslngtrattle*.  cbulce   of,  204 :  csre  of, 

204. 

Nutrient,  cDcmata.  67. 

Nutrltlou.  UvrauKementa  of,  226 ;  amto 
luunltlmn.  227  ;  malnutrition.  230  :  ma- 
raMmuH.  23H :  faulty,  dltwaaoa  due  to, 
244;    tmporlflnrt^   Id   pSNilutrIm,   124. 

Ny>4tQgmiin.  T2'.i  ;  In  cerebral  ha>morrha]iie, 
110;  In  tiydri)rt<[iba  hm,  704  ;  In  tuber- 
culoua  meQlnyttU,  773 ;  stlsma  of  dr- 
ffcneraflon.  811):  witb  tumour  of  crura 
cerebri,  786. 


Oatmeal  water,  165. 

O'Dwynr's  lutubetlon  wi,  408. 

i£<leina.  In  at-uie  dltTuM>  nephritis,  602. 
'iU»3 :  In  anipmla.  8(tl  :  in  rbronic  ue 
phritlt).  4IH8  ;  In  cardiac  dtwase.  6.^0;  In 
dPilcBtp  Infanta,  120;  In  leukirmla,  870 : 
of  face  fronl  pressure  at  root  of  lunK. 
1102:  general,  in  marasmus,  241;  not 
from  renal  disease,  082. 

(Edema  tllottUlls.  r>o:^ ;  rare  Id  acute  ca- 
tarrhal laryoKltls,  402;  In  corrosive 
(Pfiophasltis,   316:   In  quinsy,  .til. 

CBsophaffttle,  acute,  315;  catarrbal.  315; 
corrosive,  .115. 

(RsophaguH,  diseases  of,  314:  abseeiw  be- 
hind, 316 :  ronRcnlitil  narrowlnx  of. 
314  ;  conK<Qnltal  obstruction  In,  314 ; 
diphtheria  of.  1t»2K:  mnlfnrmntlons  of, 
314  :  pseudo  diphtheria  In.  3i:i  :  stric- 
ture of.  314:  thrush  In.  315;  In  scar- 
latina, llfia. 

Oil  enfmnta.  67. 

Olled-Hllk   Jacket.   61. 

Omphalitis  in  newly  l>orn,  82. 

(>niphalo  mcscntf^rlc  duct.  IIS,  353. 

Onychia,  synhllltlc.  1115. 

ophtbalmta.  gonorrhGtal.  87 :  In  bcwly 
bnrn,  87 ;  treatment,  88. 

riplHtholnnus.  n^rvli-al,  7.*10 :  bysterlral, 
736  :  In  ccrebro  spinal  meningitis.  758  : 
In  birth  paralysis,  7v)8 :  In  menlnjireBl 
hemorrhage,  100,  110;  In  I'bninic 
basilar  menlngltlifl.  776:  In  marasmus. 
242;  Id  tuberculous  meningitis.  773. 

Opium,  elimination  of.  In  milk,  13B:  In 
gastro  -  enteric  Intoilcatlon,  370:  In 
bronchitis.  518 :  preitaratlons  and  dos- 
age,  53. 

Optic  nerve,  atrophy  of.  In  cerebral  tu* 
monr.  785. 

OranK*"  jitl»-c  In  Hcurvy.   260. 

Orchlila,  In  mumiis,  1018;  Id  specific  ure- 
tbritla.  680;  sypblUUc,  1111;  tuborcu- 
lous,  1080. 


OrihopnaNi.  In  chronic  valvatar  lilaaaWb 
62U  ;  In  functional  dlsordera  of  tb« 
heart,  638. 

I »Mteo  -  myelitis,  acute  {tee  ARTiiaiTia, 
AcfTB).  81)0:  acute,  syphilitic.  OIH:  1q 
m-wly  bora.  84;  tiilwrculous.  013; 
Nymptoms,  914;  diagnosis,  915;  treat- 
ment. 015. 

OMteo-perlofltUta,   chronic,  ayphllltle,  917. 

Osteotomy  In  rickets,  273. 

OstltlR,  primary,  followed  by  joint  dla««ae| 
fH)2  ;  sImutatfKl  by  scurvy,  240. 

otitis,  anite,  n43  ;  etiology.  043:  leslona, 
t>4<'{  :  Hympti>ms.  044  :  complications  and 
M4H)iK>lu\  ^47  :  treatment,  048  ;  cerebral 
ahMi-e«ia  In,  780.  048 :  thrombosis  of 
lateral  sinus  In.  048:  facial  paralysis 
In,  048;  labyrinth  In.  048;  mastoid  dla- 
ease  In.  947  :  meningitis  In.  048 ; 
chronic.  In  late  sypbllla.  1117:  reUex 
cough  from.  523  ;  frequent  attacks  of, 
with  adenoids,  302;  In  Inflnenita.  1126: 
Id  scarlet  fever.  066:  In  syphilis.  Ull; 
In  typbnld  fever,  1007  ;  adenitis  compM- 
cailng,  88.%. 

overlying,  causing  death  by  asphyxia.  44. 

Oxyurls  vermlcularla   (■««  Wurms,  Intes- 

TtNALl,    4.'iD. 

OtvQB  In  late  syphllla,  1118  <aee  Rat- 
MTiff,  ATaciPUic),  485;  ayphlllllc,  485. 

Ta eh y meningitis,  acute,  751  ;  chronic  (In- 
ternal). 751:  syphilitic.  1111;  menin- 
geal hirmnrrhage  frtim.  800;  h«mor* 
I        rhaglc.  751  ;  pseudo-roombranoaa.  761. 

Tack,  cold.  40  ;   hot.  56  ;  mustard.  54. 

I'alate,  cleft.  274  ;  deformities  of,  stig- 
mata of  degeneration.  618:  diphtheritic 
psralyiils  of,  851  :  bard,  ulceration  of, 
•JHtt:  In  late  syphllU.  1118;  Aoft.  leslona 
of.  Id  hereditary  syphilis.  486. 

FsDcrens,  ferments  of.  321  ;  sypbtlls  of, 
1112:  tubercttloslfl  of.  KWe. 

Paracasein,  formed  from  casein  In  atom- 
Ach  digestion.  140. 

ParalyalB.   aacendlns.   442 :   atrophic    (sea 

rAKALYMIH,       INFAKTII^      .SPINAL).      8!I1  I 

birth.  107.  706;  atmphy  and  wclerrMila 
following,  7lt7  :  menlngo  ■  encephalitis, 
70C ;  secondary  degenerations  following. 
707;  symploms.  707;  Krhs,  111  ;  facial. 
110.  853:  tn  acute  iHltls,  048;  hyster- 
ical. 736;  In  compression  oyelUla,  8;tO ; 
In  multiple  neuritis.  848;  In  myelllla. 
828;  luindry'a.  842:  of  face  In  newly 
bom.  110;  of  the  upper  extremity  In 
newly  horn.  Ill  :  peripheral.  107  (aee 
alsf>  Nbi'sitik,  Mi'i.TifLKt.  H46 :  post- 
dtphtherttlc.  1028;  pseudo-hypertropblc, 
844  ;  Nimulatcil  by  snirvy,  247. 
Paralysis.  Infantile  cerebral,  107.  705; 
acute  acquired.  700 :  birth,  706 ;  of 
latra-ulerlnc  orlgla,  705;  varieties  and 
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■ympinms,    79Q,    7P7,    801  ;    proKDosIn, 
802  ;   dlagnoRls.   B*}'^  .   tn'otment,    StH 

ParalyKlH,  lufautlle  spinal,  H:n  :  i'tlolotfjr. 
83S  ;  lymploDU).  8^3  :  ciiunie,  834  .  dlUK- 
dorIs,  837  :  dlstrlbutlun  of  prltDBr.v 
piirHlysU.  SlU  :  ^loctrlcal  renrfloDs.  H35, 
836,  rettldual  pRrQlyiilH  and  dffurmlty. 
N3n  ;  prugnoHlH.  838  :  trvatment,  HUH  : 
mertuinlfal,  839. 

Paraplegia,  Pou'a  (see  Mtei.itis,  Cou- 
I'REtibUtN).  82ft;   HpQiftlr.   7it5. 

rnregorlc,  dosage  of.  &3. 

Parotlile,  epidemic  (we  Mumfs)«  010. 

Parte,  miitrtard.  54. 

I'A.ftciirtzvd  milk,  1G4. 

raibolugy,  gpueral  coDslderatloua  uf,  AiK 

Pavor  Docturnus.  "42. 

fellosls  rbpnmtitlca.  876. 

PelviK,  deformities  nf.  In  rlrkets.  2fn. 

FirmpblgiiK.  gangreno!tn,  lf30 :  nyphtlltlr, 
1112.  In  De>wl.v  tiorn,  l>4. 

Pepfiln  Id  •toniacb  wrretluo,  3HK 

I'epti>nlEPd  milk,  preparation  of.  ir»8  ;  par- 
ilally,  l&S:  completely,  158. 

PerrentageH  of  Intrredtents  In  milk  fornni 
las.  bow  to  cMlrulate  tbem,  1941. 

Perlcordttts.  617:  acute.  In  brom-ho 
pneumonia,  r>r>4  ;  chronic,  with  adbo- 
«lon«t.  «21  :  dlafTDOHlt*.  R'in ;  dry.  fllK  : 
external.  618  ;  In  newly  bom.  84  :  In 
rbeiimatT»m.  1143  ;  medlaHtlnal.  A18 : 
prt>Kn»«l».  tt?*' :  punilrnt.  CIH ;  Hero- 
ebrtnous,  618:  tuberculous,  618:  wllb 
effusion,  fliy :  with  effusion  uf  bluod, 
fll8:  with  Ipliar  pneumonia,  non  :  wllb 
pleuro-pnfoiaonla.  58" :  witb  tranauda- 
tlon  of  fterum,  (!17. 

IVrlrnrdlnm.  ronfrenltal  absence  of,  613 ; 
tulMTculoNls  at,  1U85. 

Perinephritis.  679;  Aeutft  perltODllla  com- 
ptlcallnf.   466. 

Perltoiupum.  diseases  ot.  46.1 ;  taiemor- 
rhage  Into,  In  newly  born.  09  ,  In  tuber- 
euloslR.    lOSit. 

iVrltonltlR.  acute.  405 :  elloloffy.  465 ; 
lesions,  466:  symptoms.  467;  treatmi-nt, 
468 :  rbronle.  nuntut>errulou8.  4<»<.) : 
with  asclieit,  469:  f<Pial.  cat]s<>  of  mal- 
formattoDH,  353 ;  In  Intusstrnt-r prion, 
43fi :  In  newly  bom.  83  ;  In  suppurative 
appendicitis,  439 ;  pelvic,  from  gonor- 
rhfpa.  flt»0 ;  tuberculous,  470;  miliary, 
with  general  tuberculnslR.  471  :  miliary. 
with  asrltes.  471  :  flbroua  form.  472 : 
ulcerative  form.  47^  :  with  tubercnloui* 
mesenteric  glands.  474  :  witb  Intentlnal 
ulcers,  412;  wItb  lobar  pneumonia,  SOr*. 

Perityphlitis  (see  Appendicitis)*  438u. 

Perleche.  276. 

Peraplniilim  (aee  StwKATixn).  922. 

Pertussis.  1004 :  broncbo-pneumonla  In. 
KM,  lOOO:  complloAtlnns.  1008:  convnl 
slooa.   1010:   diagnueU.    1011:  etiology. 


I0O5:    hrmorrbageit    In.    iocs  :    laenli*- 

tlon,  ItHKt;  Infective  ptfrliHl.  l«MlO  ;  t«* 
bIodh.  HHta ;  paralysis  in,  1(»10 :  pre- 
^Isp^jsUlun  to.  1005 ;  proguoslo.  1011 1 
prupbylaxU,  1012:  symptoms,  ltXi4: 
treatment.  1012. 
Peyer's  patches,  In  typhoid  fcTer,  I0tt;t . 
swollen,  in  srute  lletccolltlH,  3H8  :  tul>er- 
culoitls   of,  411:   ulceration   of.   Ui   l»r*- 

colUls,    :UM». 

PhnryngltlB.  acute,  293:  uvulltts  In.  '^i  . 
L-bronk-  raurrbal,  sypbllltlr,  1011. 

Pharynx,  diseases  uf,  293;  adenoid  vegte- 
tallnns  of  vault.  2SP,  481  ;  wItb  atlr- 
nlllfl.  8S:i:  diphtheria  of,  10*25;  diph- 
theritic iwralyslK  of,  Sr»2  ;  lesUms  of.  in 
hereditary  syphilis,  48.'i ;  pseodo-dlpb- 
therla  of,  lor»8 :  n^flex  rough  fmou 
ri2'J :  retro-pharynKeal  abscesfi^  21*5 ; 
syphilitic  ulceration  of.  1111  :  syrlnglof 
of.  &». 

Phimosis,    083 :    reflex    phenomena     from 

684. 

F'blet)lilB,  of  dural  sinurtes.  779. 

Phosphonis  In  rickets.  271. 

I'hotophoMa,  In  Inlluenta,  1  \'2't  .  In  naea- 
sles,  080;  In  tuberculous  menlngliU, 
772. 

rnithlfllji,  chronic.  1081,   1101. 

t'hyslcal  exumlnatltin  of  the  cblUl*  33. 

Pick's  paste.  934. 

Plgeitu-brrdst  In  adenulda.  801. 

Plnworms  i»ee  Woku-s,  Ijctsstiicali.  450: 
prui'tltls  from.  454. 

Plasmodium    mslarlie.   1131. 

Pleura.  efTusloD  Into,  Id  acute  nephritis. 
604  :  tuberculoBlB  of,  1077.   1084. 

Pleurisy.  r»91  :  dry,  592  ;  )n  aniiP  bronrho* 
pneumonia,  540:  purulent  (sec  Ehpt- 
CMAi,  r»9fl;  tuberculous,  dry  furm.  ftSC  . 
with  lobar  pneumoula,  574  ;  with  •erons 
effusion.  593. 

Ptfuro-pueumoDia,  S70 :  perlcftrdltts  !■• 
617,  619. 

Pnetimococcus,  In  broncho  pacumonla.  SW, 
532:  lolinr  pneumonia,  56.1;  perltooltla, 
.•iOO:  diphtheria.  U»27.  Iii29  :  empyena. 
Tiim :  acute  meningitis.  767 :  malignant 
endocarditis.   0*23. 

Pneumonia,  527  :  anatnmlral  rarletles  and 
claflslflcattoiu  of,  527 ;  bmncho-  (sc* 
Broncho  -  pNErsioxiA,  Actrra),  Ml  , 
catarrhal  (B<*e  llmiNrno  •  rHsrwoNiA, 
AruTKi.  531:  chronic  Interslltlal  iimm 
l\Rr>tirHn-p\zrM*^-six,  CnsnNir  i.  M'2  • 
tu  newly  bora.  83 :  In  typhoid  fever. 
106R ;  sources  of  Infection,  530,  vsrle-- 
tl«a,  claasl  neat  Ion,  530  ;  by  piutfattr. 
582:  In  marasmus.  239:  lobular  )•««• 
BttoXOHO  -  PMKlHnxIA.  ActTKi.  5.11  : 
pleuro-  (see  PLStrau-px^BCMtiTiiai.  579; 
ayphllltle,  1110:  tnbercutoua,  ttrs^ 
(see  also  TrBEBCULoajs,   I'HKUMoKtA)  ; 
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cottratr     duration,     tcrmlnailon.     1008: 

dlAgnosUl,    10f>8  ;    physical    rIj^dk.    1007 ; 

cbroulf.  1000. 
I'DPUtDonla,  tobnr,  &G2  ;  etlaloiry.  M2  ;  fre- 

tiuency  of,   '>tiO  :  compltcutlnK  tDflui>uz&. 

1126;   comfillcatlunK.   ^74;    i'oiirf*p.   .'id,'*: 

Abortivp.  Tttili:  cLTi'Ural.  fiGU  ;  dlairnosls. 

575 ;    lettlooB.    .'»0S ;    Iy«lB,    frwiu^Dcy   of, 

SOU ;    patbologlral    differentia tlcm    from 

bmncbo-riiDPUinuDia,  t*'JH ;  phyHlcal  Higntt. 

571  ;    projtnosla,    573  :    Rymptums,    505  ; 

cerebral.    570  ;    tennlnatloo,   574  ;   Ireat- 

mcat,  578. 
FnpumuClioraz  la  pulmoDary  tuborruloHlti, 

10T8. 
Pork,     In    TAcrlnIa,    KHi:: ;    In    varicella, 

fltO. 
I'olNonit,   KQatrltla   from.   S.'IS,  380. 
Polrumlnj^,  Rtomarh-waMhlnK  In,   04. 
rollencophntltU.    acute,    causing    cerebral 

paralyslK,   tjfK). 
I'ollomyelltlfi.    amte    (nee    pARAi.TniH,    In- 

rANTlt-E    Wl'INAI.I.    8;-ll. 

Polyilaotyly,   ntlKRiA  uf  degeDeratJoD.  81 R. 
I'ulydlpHta     In     dialwtea     iDatpldutt,     O.Vl  : 

nn'llltiifl.   1M7. 
PolyiPl.  iinKfll,  482:  rectal,  452. 
I'niyiirlii.    05*j :    hyitterlral.    7.'tii :    In    dia- 

(>eTi^H  Inalpldiia.  053:  mellUUM,  1147. 
I'ureucepbatuti,  751. 
Piitt'M    dlxeniw!    {m^    Hpinb.    Caribs   or). 

oo:; :   cervical.   causlDjr  tortJeolllB,  732; 

reflpi  crtURh   In.  5-.1. 

Pnultlrofl,  UHe  and  preparation  of,  55. 

I'owdera  for  (tkln,  4. 

Pripcordla,  bii>Klng  of,  ftOR.  0:il>. 

Premancy.  effect  ou  woman's  milk.  137. 
I.IO;  etfeci  on  ntirHlni;  child.   ITO. 

Premature  Infantit,  mana^empDt  of,  1L*: 
rt^KuIta  with.  H. 

Prematurity,  cause  of  marasmua,  238. 

Preimce,  adherent.  083. 

Prickly   bent,   025. 

PrrH'tltlB,  454. 

IVn|;untt<N,  gpoeral   eonilderatlon  of.  42. 

Prf»)?reHnlve  mnarular  atrophy,  band  type. 
843;   peroneal  ty[ie.   844. 

ProlapRUS  anl  <»ee  alHO  Rkcti'M,  Pno- 
t.Ai'8R  OP).  452:  from  prtH'tltlit.  455:  In 
lleo-colUls,  305 ;  In  membraonuB  lle«- 
colltia.   31*9. 

I'ropbylaxlN.  general  confllderatlon   of,  40. 

I'rutoldK.  determination  of.  In  milk.  1M5: 
function  In  diet,  125  ;  In  the  ftrc<»(». 
323:  of  woman'a  milk.  133:  of  cow'a 
milk.  140;  perrpntageR  of.  In  modlilra- 
tlnn  of  cnw'a  milk.  104,  l)»5.  IIMI  ;  In 
feeding  dKBcnlt  caaea,  200  et  neg.  ;  vege- 
table. 120. 

Paeudo-dlphtheHa,  1020,  lOGfl:  barlllu«. 
1042;  broncho  pneumonia  In.  1ii50 ; 
communlcabllUy  uf,  1057  :  dlagnoitlti. 
KHtO:  etiology.  1057:  In  rooaaleB.  1050: 


In  ficarlet  fever,  1050 :  Ipalonii.  1057 ; 
mnrtalltr,  icmo;  prognuiil^,  1000;  quar- 
antine In.  1001  ;  streptucot^cuR  Id.  1057; 
itympiomH.   1058  :   treatment,   1001. 

pK4'udti-byi>ertrophlc  pHralymU,  844. 

ISfudfi  -  pnralyMlH  In  rlcketn.  205;  In 
eturvy,  247;   In  BypUlIls.  017.  1116. 

Paoaa  absceaa  In  nplnal  carles,  006. 

Peiorlaiils  of  tongue.  270. 

Puberty,  delayed,  ntlgma  of  degeneration, 
810:  In  cretins.  815:  In  sypbllls,  1110; 
effect  uf,  on  heart  In  valvular  diaeaae, 
034.  630 :  reQex  tough  of.  523. 

PulKP,  examination  of.  35;  In  early  life, 
OOT. 

J'nrpura,  871:  arthritic.  870;  blood  in. 
8T:t  ;  futmlnantt.  H75  ;  RaDgrenoua.  870 : 
Ua^mateuicMls  In.  875 ;  hBmorrhagIra, 
874  :  Henoch's.  875 ;  primary.  872 ; 
rbeumatlca.  870;  sltiiplex.  871.  874; 
Bymptomatle,  871  ;  cachectic,  872 ;  In* 
fectlouB.  872;  nenroth-,  872;  roerban- 
IcaJ'.  872  :  toxic.  872. 

T'yiemla,  In  newly  hum,  81  ;  uf  bone  (wee 
AiLTiiiciTis.  Ari'TCt.  800. 

Py*Mltlfl.  074. 

I'.vt'lnryKtltlii.    074. 

I>-ni-nepbrlil(i.  050,  074. 

Pyleplilebltla.    400;    cause   of   b«patlc    ab- 

HL-eRH.    4  00. 

Pylorus,  atresia  or  stenosla  of.  32S :  aten- 

<»si8.  dilated  aiomarb  In.  348. 
Pyogenic  diHeaaea,   acute,    in    n«*wly    born. 

81  ;  general  symptoms.  .80:  prophylaxlii. 

80 ;   treatment,  87. 
Pyu- nephrosis  fuMuwIng  pyelitis,  075. 
Pyu-pneurootborax   In  pulmonary   tubercu* 

losls.  l'»78. 
PyoMtalplnx      frum     gonocorcus     TBglnltli, 

01H). 
Pyuria,  65*> ;  In  pyellUa,  670. 

Quartan  Intermittent  fever.  1134. 
(Quincke's  lumbar  punrture,  757. 
(Jiilntnp.  dosage.  1130;  methofU  nf  admlo* 

Istrailon,     1 13S  ;     scartatlnlform     rash, 

11-1. 
guln.xy.  310. 
quotidian   iDtenulttent   fever.   1134. 

Rat*e.  Influence  of,  npon  rickets,  252. 

Karbttis    <»ee   ItifKCTsi.  251. 

Kenrtiou  of  degeneration.  In  Hrb's  part- 
lysis.  113:  In  facial  paralysis.  111,854: 
In  Infaotilp  spinal  paralysis,  8.15.  838; 
In   multiple  neuritis.  840. 

Rectal  Injections,  astringent.  403;  In 
acute  lleo-colttls,  403;  opium  In.  403; 
saline.  403. 

Rectum,  diseases  of.  452:  administration 
uf  drugs  by.  07:  atresia  of,  352;  r^n- 
genital    obstructluo    of.    117;    eneotata. 
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67 ;  feeding  by.  67 ;  h»oaorrhagtf  from 
alcen  of,  456:  InflammstloQ  of  (see 
Pboctitis),  4S4 ;  malfonuattons  of, 
352 ;  prolapse  of,  452 ;  olcen  of,  455. 

Red  gam  (see  Miliabia  Rubra),  024. 

Regurgitation  of  food,  causes  of.  In  young 
InfanU,  201 ;  nasal,  In  diphtheria,  862. 
1032,  1040. 

Remittent  fever,  malarial,  1132. 

Renal  calculi,  677  ;  renal  colic,  678. 

Rennet,  ferment  In  digestion.  320. 

Respiration,  artificial,  methods  of,  72 ; 
Cbeyne-Stokes,  In  cerebro-splnal  menin- 
gitis, 750 :  1q  meningitis,  tuberculous. 
773 ;  noisy  at  night  with  adenoids,  301  ; 
paralysis  of.  In  diphtheria,  862  ;  rapid- 
ity and  characteristics,  510;  In  pulmo- 
nary tuberculosis.  1005. 

Respiratory  system,  diseases  of.  478. 

Restlessness  at  night  in  rickets,  250. 

Rheumatism,  1141  ;  symptoms,  1142;  diag- 
nosis, 1145;  treatment,  1146;  chorea  In, 
722.  1144:  endocarditis  In.  622.  1143; 
erythema  In.  1145 ;  purpura  In.  876, 
1145 ;  scarlatinal,  068 ;  simulated  by 
scurvy.  240 ;  subcutaneous  tendinous 
nodules,  1144  ;  tonsillitis  In,  310,  1144; 
torticollis  In,  732,  1143. 

Rhinitis,  chronic.  482  ;  simple,  482  ;  hyper- 
trophic, 484  :  atrophic.  485  :  syphilitic, 
485  ;  membranous,  487  ;  hypertrophic, 
cause  of  asthma,  524. 

RhIno-pharysgUla,  acute,  478 ;  In  Influ- 
enza.  1125;  with  adenoids.  301. 

Rhl no- pharynx,  diphtheria  of,  1025 ;  re- 
flex cough  from.  522 ;  simple  catarrh 
of.  In  acute  otitis,  043. 

Rlbemont's  laryngeal  tube,  73. 

Ribs,  beading  of,  early  symptoms  In  rlrk- 
ets.  252 :  resection  of.  In  empyema, 
004. 

Rlee  water.  165. 

Rirk^ts,  251  :  etIoIoKy,  251  ;  pathology. 
253 :  leRlona.  254  :  symptoms.  258 : 
course  and  termination.  267  ;  acute. 
268  (see  also  Scorbutus >,  244;  ron- 
genital,  268 :  ronvulRlons  In,  701  ;  diag- 
nosis. 268  :  from  scurvy.  240.  260  :  prog- 
nosis, 200  :  treatment.  270  :  of  deformi- 
ties. 271  :  dilatation  of  stomach  In.  348  : 
late.  2G8  :  spleen  In.  807. 

Ridge's  food.  166. 

Ringworm  of  8<*alp.  041. 

Robinson's  patent  barley,  165. 

Rotary  spaRm  of  bead.  720. 

RtUheIn   (hco  Rubella).  903. 

Round  worms  (see  Wobmh,  Intestinal), 
448. 

Ruhellfl.  OO.")  :  compllratlonfl  and  sequelep. 
005  ;  diagnosis,  005  :  eruption.  003  :  In- 
rubatlon.  003 :  symptoms,  003 ;  treat- 
ment. 005 

Rubeola  (see  Measles),  077. 


SaccharomycM  ftlblcana  in  thnuh,  287. 

Saint  Vltoa'a  dance  (see  Cbokka).  721. 

Saline  solution,  as  rectal  injection.  403; 
sabcataneooB  Injection  of.  In  cholera 
Infantum,  384  :  In  acute  Inanition.  230. 

Saliva.  310. 

Salivation,  In  mnmpe.  1017  ;  In  alceratlve 
stomatitis.  286. 

Balta,  Inorganic,  In  modification  of  cow's 
milk,  187 :  mineral,  function  of.  In  diet, 
128 :  of  cow's  milk.  150 ;  of  woman's 
milk.  134. 

Sarcoma,  of  brain,  783 ;  of  kidney.  671 ; 
of  spinal  cord.  839 ;  of  atomacb,  350. 

Scabies,  030. 

Scalp,  pustular  ecaema  of.  920 ;  lingworm 
of.  041  ;  seborrhcea  of,  026. 

Scapula,  angel-wlng  deformity  of,  837. 

Scarlatina  (see  Scablst  Fbteb).  953:  an- 
glnoaa.  1058. 

Scarlatlnlform  erythema,  causes  of.  971. 

Scarlet  fever,  053  ;  albuminuria  In.  967 ; 
angina  In,  964  ;  blood  In,  969 ;  complica- 
tions and  sequelie,  964  ;  desquamation, 
058 ;  diagnosis,  970 ;  diphtheria  in, 
965 ;  disinfection  after.  073 ;  duration 
of  infective  period.  055 ;  eruption.  957 ; 
etiology.  953 ;  heart  In,  969 :  Incuba- 
tion of.  054  ;  Invasion,  956 :  Joints  In. 
068 ;  kidneys  In.  067 :  lesions.  956 : 
lymph  nodes  In,  965 :  mode  of  Infection. 
954  ;  mortality  in,  072  ;  myocarditis  In, 
636 ;  nervous  system  In.  970 ;  other  In- 
fectious diseases  with.  970 ;  otitis  In, 
966 ;  predisposition  to,  953  ;  prognosis, 
072 ;  prophylaxis,  973 ;  pseudo-dlph- 
therta  In,  064,  1050 ;  quarantine  In, 
973 ;  relapses,  recurrences,  and  second 
attacks.  963 :  symptoms.  956 :  surgical. 
062  :  throat  In.  064  ;  treatment.  07.'k 

Schultze's  method  of  Inducing  artificial 
respiration,  72. 

Sclerema,  118:  in  cholera  infantum,  :t8a. 

Scorbutus,  244 ;  symptoms.  246 :  treat- 
ment, 250:  atomatltls  In.  284. 

Scrofula  (see  Adenitis,  TuBEKccLors», 
888;   (see  Tubebcclosih). 

Scurvy  (see  Scobbutub).  244. 

Seborrbopa.  026. 

Seborrhcplc  eczema.  020. 

Senftes.   speclRl.  development  of,   25. 

Sepals  in  newly  bom.  81. 

Septum  nasi,  ulcer  of.  with  hemorrhage. 
480. 

Serous  membranes,  frequency  of  disease 
of,  40. 

Serum  diagnosis  of  typhoid  fever.  1077. 

Serum-thorapy  of  diphtheria.    1049. 

Sewer-gas.  Influence  on  sore  throat.   1057. 

Shiga  bacillus  (see  Baciixos  or  Dtsksi- 
TEHY).  365,  385. 

Shock  in  Intussusception,  434. 

Shower  bath,  57. 


SiRht.  when  deTPloped.  25. 

SIgmuld  flPTiir«>,  length.  321. 

Singultus.  730. 

BiDuws    of    dnra    mater.    tbromboBts    of, 

771) :  latfrftl.  Id  otltU.  048. 
Hklo.    dtfleastti  of.   U22 :   anomalies   of,    as 

stlKoiata  of  degenvratloD,  SIN;  of  newly 

born.  9lili ;  car**  of.  In  nfwiy  born,  4. 
Skull,   anjmmetry   of.   In   blrtb   paralyRlB. 

TOO ;     Hiitureg,     Beparntlun     uf,     tn     by- 

drocephaluH,    701  :    nypbllltle   nodes   on, 

l»20. 
SIvep,    dlanrdors    of.     740;    disturbed,     7, 

740;   witb   hiiMTtrophy  of  tonKJlH.  .SVi  ; 

In    Inti'Htlnat    Indlj^ntlon.   410;    In    riok- 

etH,  STiO  ;  with  adenoids,  301  :  exi-esalve. 

44.1  :      Inxp^rtlou      during,      .'^4  ;      proper 

IMTlodfl  of.  Tj.  ' 
Sleeplessness,   740. 
Smallpox,     prutertlon    against     (see    Vac- 

riNATlOKI,   008. 

Smi^gma.  083,  086. 

Hmi'tl.  HenHe   nf,   whpn  dPTeloped.  L'7, 

Soorlnir,   wUb   BdennldH,   301  ;   with  byper- 

tmphled   tonHJlK,    .118. 
SnnfTleM.    syphimir,    4Hr.,    1113. 

Spasm,  oarpopedal  (see  Tietanv).  710: 
of  glottis,  710;  hatiK,  727;  niMldlnK.  "f 
the  head.  720:  rotary,  of  tbe  bead. 
7-*0;  Teslcal.  007. 

Speech,  dlttordcra  of,  7*18  ;  when  a^'ijulrod. 

Spina  bifida.  820 :  with  congeoliat  bydro- 
•*«*pbalun.  701 . 

Spina  ventosa  (see  OSTBft-KT»i.iTTft.  Tn- 
Hi:itrui.f)t;Hl,  013. 

Spinal   cord  (see  Coao.  Spinal^.  820. 

Spine,  angular  rnrvattirp  of,  In  carles. 
D05 :  carles  of.  Oft'J  ;  symptoms,  903 ; 
phy»lr>al  examination.  887 ;  diagnosis, 
IM>7  ;  treatment.  nt>7  :  causing  rompres- 
slotj  of  cord.  821» ;  curvature  of.  tn  hip 
dlseose.  010 :  hysterical  nfTeetlonH  of. 
7.15  :  In  rickets,  201  ;  lateral  devlallon 
of,  007  :  Tott'a  disease  of  (see  SriNR. 
OiniBa  OF).  002. 

HplrocbfFta  pallida.  In  ayphllla.  1100. 

Splorn,  dl!*easPN  of.  890 ;  amyloid  degen- 
eration of,  SOS  ;  enlargement  of.  807  ; 
In  acute  disease,  807  :  In  chronic  car- 
diac disease.  030 ;  In  chronic  disease, 
807  :  In  cirrhosis  of  liver.  462  ;  In  leu- 
kn-mla.  fttm ;  In  mnlarla.  1134;  In 
p«eudulpuko>mlc  ann>mln.  HfiTt :  In  rick- 
ets. 2S8  :  In  simple  sniemla,  861  ;  In  ty- 
phoid fever.  1004  :  with  amyloid  liver. 
40.1;  In  dtphtberla.  1027:  In  hereditary 
syphilis,  1110:  In  lat^  syphilis,  1118: 
In  tulierculosis.  1005:  new  growtba  and 
tumo-irs  of.  80S;  |>ositlon  and  methods 
of  examination.  800:  weight,  800. 

ST>ong*'  bnth.  cold.  &7. 
■  Sponging,  cold.  40. 


Spottefl  fever   (see  HaxiMOlTlB,    Chrkdko- 

HI-IXAL),    700. 

Nprey.  naftal.  r>7 :  steam.  01. 

Wpruf   iwf  TiiitiKii  J.  286. 

Sputum,  means  of  obtaining,  for  examlna- 
tlun.   lUHK 

Slauimering.  730. 

Htapbylococciis.  In  pseudo  -  diphtheria. 
I0ri7 :  In  funinculoals.  035 :  In  acute 
broncbo-pnfumuula,  r>32 ;  tu  diphtheria. 
1023;   In  empyema,  &D7. 

Starch,  In  the  ra><>es,  test  for.  324  :  objec- 
tions to,  as  food  uf  yuuug  Infanta. 
128. 

Status  tymphatk'ua.  45.  870. 

Stenosis.  iBryngeal,  In  acute  catarrhal 
IsryntiUiit.  402  ;  In  mcmiiranoiis  laryn- 
gitis. 4Utl :  In  syphilitic.  S07  :  of  pylorus. 
325  ;  dilated  stomscb  In.  348. 

Storcorai-eoiis  vomUIng,  In  appendicitis. 
442  ;  In  Intuttftusceptlon,  432. 

SterlllzatluD  of  milk,  ITjS  ;  changes  pro- 
duced by.  153:  at  212"  F.,  153;  at  low 
temperature,  154;  Indleatlous  for,  157: 
limitations  of,   157  ;  methods  of.  155. 

Sternn-mnstoid    bB-matoroa    of.  00 ;    spasm 

of    (see  TOBTICOLLIfi). 

Stigmata  of  degeneration,  818. 

Stimulants,  alcoholic,  51  ;  indications,  51  : 
CO  at  ra -indications,  61  :  administration. 
51. 

Stomach,  diseases  of,  .118;  abaorptlon 
from,  321:  bacteria  of.  322:  capacity 
of,  310;  congestion  of.  In  acute  gastro- 
enteric Intoxication,  306  .  development 
of.  310:  digestion  In.  347  ;  dilatation  of, 
H47  ;  In  chronic  gastric  indigestion. 
343  :  In  rickets,  2tl5  ;  bfl>morrhage  from, 
.i.M>:  In  newly  torn.  lor» :  In  acunry. 
248;  Inflammation  uf  (see  GASTRlTlfll. 
337 :  malformations  and  malpositions 
of.  324 :  round  ulcer  of.  in  cbloroala. 
802:  tbrUMh  In,  288;  tiilM»rculusls  of. 
KiSfl  :  tumours  of.  350  ;  ulcer  of,  .140  ;  In 
newly  born,  340;  from  acute  gastritis, 
340  ;  tuberculona,  340 ;  ronnd,  perforata 
tng.  340. 

Stomach  washing.  In  acute  gastritis,  341  : 
In  acute  Indltcestlun.  338  :  In  chronic 
Indigestion.  340:  In  gustrolntesilnal 
Intoxication,  377:  method.  02;  Indica- 
tions for.  03. 

Stomatitis,  aphthous  (see  Hbrpiitic  St<t- 
MATiTtn).  282:  catarrhal.  •  281  :  In 
measles.  087:  diphtheritic,  280,  1026; 
rolllcular  (see  liRRrirrir  StomatitisI. 
282  :  gangrenous,  200  :  gooococcua,  280  ; 
herpetic,  282:  parasitic  (wee  TnR0flH>, 
286:  ayphllltlc.  280;  ulcerative.  284: 
vesicular  ««i_*e  Ilcai'KTic  Stuuatitib>, 
282. 

Stone,  In  the  kidney.  677  :  lo  the  bladder, 
608. 
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Stoolfi,  blood  In.  from  ul(*er  of  stomaoh, 
340;  in  .-ntarrhiil  llwj-rolUU.  304.  390: 
Id  Dipnibraiiouu  llou-colltts,  31)7  ;  Id  lu- 
tUHBuaceptlan.  432 ;  In  purpura,  875 ; 
fat  In,  test  for,  1*03.  302  :  green,  oxpla- 
natloD  of,  3UJ  ;  In  acute  Intestinal  Indl- 
ffCBtlon.  361: :  In  ibolera  Infautiim.  382  ; 
Id  Kaatro-tluodfaltld,  34*J ;  In  luieHtlnal 
indlgeKttoTi.  chmnlc,  414,  41(1;  In  nlmple 
gastroenteric  Intoxicnilnn.  300 -.  Indira- 
tlun  of  in)pru|>er  feeding.  203 :  niuous 
In.  tn  malnutrition.  233 :  undlgfsled 
casein  In,  In  cbronlc  gastric  Indlges- 
thm.  34.".. 

BtrnhlsmuR,  In  tuberctilouH  mcnlDcltlji, 
773;  Htlgmn  nf  degenerutton,  S18;  with 
tumour  of  t^rura  cerebri,  780. 

BtreptococciiM.  antitoxin.  1(»Q2 ;  pTogeoeft, 
Id  acute  bronrho-pneomonla,  532 :  In 
c«>inpMralton8  of  Ki-nrlet  fever,  1t04  ;  In 
dermatltU  gangrenaaa,  IK17  ;  lu  dlph- 
tlieria.  1023,  IOL'7.  1030;  In  empyema. 
500 :  In  iierltonltla,  acute,  40U ;  In 
pwndo  -  diphtheria,  1057:  In  acarl«t 
fever.  053. 

Stridor,  Id  catarrhal  fpitsm  of  larjmx, 
4IK) ;  Id  acute  latarrhnl  taryngltltt.  403. 

Strophulus  (flce  Miliaria  Uiiira),  924; 
(*ee  I'HTicAitiAk,  938. 

Struma  (we  TrBKttcuLosis). 

Strychnine  In  acute  broncbo-pneumoula. 
558. 

Stni>e,  turpentine,  54. 

Stuttering.  730. 

SubcutaneouH  lendlnouii  nndnles  tn  rh«*u- 
matUm,  1144. 

Sucking.  3l.k;  as  a  bad  bahit,  743. 

Siidamlnn.  024. 

Snddpn  death,   chief  canneii  of,   44. 

Sugar,  cane,  derlvatl%-eR  In  digestion,  321  ; 
ttubdtltute  for  ronknugar.  127,  180; 
milk,  determlnnilon  of.  I3.'i :  pt>rcentage 
of.  In  ipomnn'i*  milk.  134  :  milk,  derlra- 
llres  In  dlgeKtlon,  321  :  percentages  of. 
In  mmlincatlnn  of  cow's  mllh.  ISlI;  s<i- 
lutlons.  rules  for  making.  205  ;  stottls 
In  dlfBciilt  dlgestlou  of.  415:  synaptoms 
of  excess  of.  lu  foi>d.  201.  203. 

Summer  dlarrbcea.  364. 

Suppositories.  In  chronic  con«tlpatlon, 
420 :  meillrnicd.  42H ;  proctitis  from 
long  use  of.  4.'>4. 

SupmrensI  capsule*,  In  Hyphllls.  till  ;  In 
tuberculosis,  J  OHO:  biemorrhage  Into, 
lf»0. 

Rulures,  closure  of,  22  :  premature  osslfl- 
cation  of,  23;  aeparatlon  of.  In  bydro- 
cephalus,  702. 

Rweatlng.  In  Infants.  032:  of  bead  In 
rickets,  250:  In  tuberculusls,  ino4. 

Symptomatology,  general  considerations, 
31. 

Syndactyly,  otlgma  of  degeneration,  818. 


Synovitis,  Bcun?  nnnileat   foe*  Avtbbi 
AriTEi,  HUH.  frcartatlual.    t4<lS. 

Syphilis.  1100:  acute  epIphyitUlM   Is.   0] 
acute    osteo-myetltls    la.    \ne  i    hone 
slons    In,    015;    chronic    4M«.eo-p*i 
In.  1)17  :  dactylitis  in.   021  ;    <if    Isr^as. 
507;    pseudo-paralysis    to.    01' 
In.  807:  aniulred.    llOfl. 

Syphilis,     hereditary.     1107  ;     adenlxla 
hs7  :    IwncH.    1109;   Colles's    law.    1X1 
tumiuuiili-ahlllty     of,     114>0  ;      diagu' 
1110:    etlolngy.    1107:    erldence*    of. 
firtus.    1112:    hemorrhages.     111.%: 
slons.    1100;    prugannls,    1110;    prvpt 
laxts.     1120 :     pseudo  pnralysU.      11 ISJ 
rhinitis    of.    4H5 ;    spleeQ,    uuo 
tonis,    1112;  lit  Itlrth,    1112:    trvati 
1121  :     late     hereditary.     HIS : 
1117;  skin.    1118:  spleen.   lilS:  tM-ti 
m« ;     tertiary,    chronic    laryagliu    la. 
507;   Intubation   fnr.  50H. 

Syringe,  nasal.  58;   for  antitoxin.    IfiTvO. 

Syringing,     nasal,     58 :     of     muutli 
pharynx.  50. 

Syrlngo  myella.  840. 

Kyrlngii-myeUicele.  822, 

T4chp  cfirtbrale  In  tuberenloua  mm! 
773. 

Tachycardia.  638. 

Twnia,  nicumerlna  or  elllptica,  44^:  Oava 
punctata.  Mi  ;  nana.  447  :  sagloata  or 
medlu-canellata.  44tt :  solium.   44tt. 

Tannic  add  as  rectal   Injection.  403. 

Tapeworms.  445. 

Tar  ointment  In  ecsema.  034. 

Taste,  when  developed.  27. 

T«*eth.   27;   eruption   of   first  set,    2S  ; 
manent    net.    2tt :   pn>s«>ore    nf.    «(    1 
28  ;   care  of,   3 ;   decayed,  causa  of 
nlils.    884  ;    delayed.    In    rU-keta, 
grinding    ot.    In    luiestlnsl    lndlge«tloa, 
41tl:  liutrhlDson's.  in  syphilis.  1114. 

Teething,   reflex   k)  mpioms  from,   2T0 

Temperature,   at   binh.    :iO :   heftt   taken 
rcrtum.    30:    in  childhood.    30;  mtttm* 
mnl.   30:    ralxed   by   snlflrlal    beat.   Ml 
variations    of.    In    health,    30:    groeri 
consideration   of,    48  :   of   nursery.   B 

TeDesmns.    from    proctitis.   455 ;    In    Ivt 
susceptlon.    4.*t4 :    In    memhranons    ll«*- 
colhls.  300;  treatment  of,  403. 

Tent  for  Inhalation  and  TspourltatI 

Tertian  iDtermlitent  fever.   L134. 

Testicle,    retraction   of,    with    renal    ratm 
lus,    078.    syphilis    of.    1111:    tnbvrcv-' 
losls  of.   1080;  undnK'endrd.  OS:*. 

Tetanus,  In  the  newly  bom.  80. 

Tetany.  710. 

Therapeutics,  general  c«a«lderallon  of.  4 

Thirst.    In    diabetes    Insipidus.    053 
lllus,  1147:  In  hot  weather.  ST3. 

Tborasen's  dloeaae.  730. 
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Ttionicoplsflty.  606. 

TboroK.     dtrscrlptlon     of,     r»«W :     measarp- 

mpatn   at,  20,   24  ,    cauiiefl   of   drftirmUy 

of.  24. 
Thrradworou   (aee  Wobms,  iMTasTiMAj.). 

4K4>. 

1*broBt.  dlveaaoR  of  (nee  Phahtnx  iDd 
T<iNAii.Hi  :  Importani-v  uf  laif|>e<-tlua  u(, 
3M 

Tliruinb«>sls,  640 ;  cAchertlc,  of  dural  alo- 
UHra.  77fl  :  In  dlphthvrim.  1028.  1037  :  lo 
iQfprtloiia  dl»P«M«.  040 :  inOammatonr. 
of  dural  «lnuiH».  770:  of  iDiernal  }ufri- 
Ur  Tfln.  040  ;  of  Utpral  sinus  lu  ai-iitp 
otItU.  IMH :  nf  stnuwH  of  dura  matHr. 
778 ;  of  ihe  aortA.  040 ;  of  ihe  vena 
cava.  ti40 ;  septic,  uf  dural  alnuaea,  770. 

Tlirusb.  2H6. 

Tliymua.  *lMic«fia  of.  syphilitic,  1111  :  dtil- 
BMH  due  to.  311  :  eDlarK^mi*nt  nf,  rniiH- 
\ag  convuhilona,  4.% ;  In  atalus  lym- 
phatlftis,  87U :  tiitwrculonls  of,    lOMtl, 

Thyroid    osiract   In    cmlalffm,   815. 

Tltjrrold  eland.  ronj{*>nUal,  ahwntY  of.  In 
rrftlnlKiD.  813. 

Tibia.  dfr..rDjltiw  of.  In  rk-krU.  204  :  ru- 
laritfHl  i-plphT»ctt  In  rlclceta.  2ri4  :  aabrc- 
blat1i>  dffnrroltr   In  BypblllB,  ftlS. 

TInoa  tonsurans.  041  :  treatment.  041. 

Tors,  eluttbtnff  of.  In  confcnlul  heart  dla- 
vaite.  til  4. 

Ton«ur,  dlseaMn  of.  274  :  Ufld.  275  :  oon- 
renltal  bypertmphj  of,  275:  f>plih«llal 
dcwiuamatlon  of.  27B :  geoKrai^lil-BL 
277 ;  lnflaroinatlf>n  of.  277  ;  malforujia- 
tlooB  of,  279  :  nicer  of  frvnum,  27H. 

Tonsue  aocklDg.  747. 

Tonieue-flwallowtiiii,  278. 

Tongup-tlf*.   275. 

Tonl4*a.  62. 

Tonsils,  dlsMsea  of.  90T :  Amtonj  of. 
3t>7 :  rhninic  hypertrophy  of,  .112 : 
diphtheria  of.  1024.  lo.tl  :  hyponropby 
of,  t'aus«  of  Asthma.  A24  ;  hyiwrtrophy 
of.  In  rlrkrta.  206  :  renioral  adrlsed  In 
tuberrulons  adenltla,  8U4 ;  with  ade- 
nitis. 887  :  pseudo  dlpbtb4^rla  of,  10A8  : 
membrane  upon,  in  nrarlet  fover.  9(M). 

Tonslllltta.  aeutc  cAiarrhal,  307  :  croupoua 
( aee  l*iiKrrirMti  fiiTiiBniA  i ,  .107.  lORS  ; 
«lf*ro  -  memlirnnous.  308  :  folilmlar. 
.100:  In  rhenmailfim,  1144:  pblosmo- 
niMis,  310;  ai-ute  utltla  In.  U43. 

Tonsllloliimy.  313. 

Top  milk.  I  Til. 

Tomirollld.  731;  ronitenltal.  732:  from 
rervlral  folt's  dlseaw,  732,  t»04  :  fn>m 
hiematoma  of  Hr<>m<>  majitold,  {IH :  hys- 
terical. 73*1  :  In  phleKinonoim  tonalllllls. 
311  :  In  retro-pharynir^al  abs«->')M.  21*7  ; 
m«larlnl.  732  -.  rheumatic.  732 :  ip«fl- 
modlr.  731. 

Toofh.  when  developed.  26. 


To»ml&.  In  IniestlDBl  Indlcesllon.  rbrootc. 
41.%;  vomltlnK  In,  321* ;  In  acute  gastric 
Indisestion,  aStl. 

Toxina.  of  dlphtberta.  1023.  1052. 

Trmobea,  dlpbtberla  of,  102^. 

Tracbeoloiny.  for  forelKu  iMxJy  tn  larynt. 
&!»>:  lo  ni<'mi>rani*Ufl  Inrynieltla.  4Vik  ;  m 
rvtro-a'HopbHtfval   nbitcvjia,   318. 

Trismus.  In  tetanus.  90. 

Trypsin.   321. 

Tubercle  bacilli  (sev  BACiixua  or  TrnRit- 
n  utsi.^l.  1074. 

Tuhrrrulln  tettt  In  berdo,  144:  In  dlA«- 
dohIh,   1100. 

TubercnIofitH,  1070 ;  age,  1071  ;  anemia. 
lOOH ,  bacillus  of  \si»  BAriLi.ra  or 
TracHciumisl,  1070;  In  milk.  141  ;  of 
brain.  108%  ;  bronrblal  lymph  noden  tn. 
1074  :  clinical  forma  of.  1087  :  broncho- 
poeumnnla.  1077,  lOtHl ;  cbrnnlc  pbtbl- 
mIs,  1101  :  chronic  pulmonary.  1081  : 
conirenltal.  1072;  caiiea  resembling  mar- 
a-'uiua,  1087  :  cftova  reaembling  a  coatlo- 
ii.'d  fever.  1088;  rourw,  1008;  chronic, 
1081.  lOOtJ:  dlAirnoHlN  from  marasmus, 
242.  1088;  from  typhutd.  lOtN) .  from 
broncbo  •  pneumonia,  lOtifl  :  etlolocj. 
1070;  followloji  roeaslca,  088:  foUow- 
lojl  pertusflls.  1012  :  frequency.  lOTO : 
bttmopiysln,  109& ;  Incipient,  aymtHonu 
■n.  1080;  InteMlnes.  410.  I08tt :  Intra 
uterine  Infection.  1072;  kidney,  «70. 
1088,  leslonM,  lOTO ;  dlaffnosls,  1103: 
physical  *\KnA.  110.1;  mesenteric.  410, 
107S :  mtKle  of  Infection,  1072 ;  of 
larynx.  TtiM;  nf  lymph  nodex.  cervlral. 
>iK8  ;  paths  of  Infection.  1074  :  perlcar 
dItlH  In,  610 ;  pbyalcal  rIihih,  10I>7  ; 
pleura  In.  502,  1084  ;  predlHp«»Hlng 
cAUsea.  1071:  promiosls,  1104:  prophy- 
laxis. 1104.  spjcfn,  I^OS,  1«>8r>.  100&: 
sputum.  meRHM  of  obtalnlnK,  1  lOO ; 
trenfment.     liori;    tuberculin    Id    dlav- 

nOHlM.    1100. 

Tuberculous,  adenitis,  BHR  :  menlnvitls. 
770:  nephritis,  tl70 :  ostlilH.  OOO  :  perl- 
cardllla.  HIS;  perltontlia.  470;  pleurisy. 
.V)2  :   pneumonia.   1000. 

Tumour.  alKlomlnal.  In  Intuasna^'eptlon. 
4.12;  cerebral.  7R3  ;  lulirrculoiiN,  lOftTi  ; 
fntty.  In  <n>tlnlpin).  K1.';  nf  Mplnal  cnrd, 
K.11> .  meillaiitlnai,  tutierculous  lympb 
niHles,    IIOl  ;   of  spleen.  807,    1118. 

Tunica   vaclnalls,   hydrocele  of.   flH7. 

Turiwntine  Htupe,   preparatlun  of,   54. 

TympanlTPs  In  acute  pi<rMonlttN.  407:  In 
InteHilnnl  Indlttonlon.  4lfl :  In  rickets, 
28ri  ;   In  lypbnid  ferer,   1004. 

Typhlitis   (ne*-  Arpr.xpiciTis).  438. 

Typhoid  fever.  1082.  ImicIIIuh  of.  In  milk. 
142:  cnmplJcailona  and  se<iue|ip.  UmhI; 
dlaKniutls.  1007  .  ctlti  logy,  llMt2  ;  Intes 
tinal    hiemorrliajrn    la,    1000;    Intestinal 
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perforation  la,  1063.  1066:  lesions. 
1063  ;  prognosis,  1068  ;  scar latlot form 
erytbema  Is.  071 ;  symptoms,  1064 ; 
treatment.  1069 :  orlne  In,  1066 ; 
Wldal's  test  In,  1067. 

Ulcers,  caurrhal,  of  intestine.  369 :  follic- 
ular, of  Intestine,  389;  following  taber- 
rulous  adenitis,  802 ;  of  stomach,  340 : 
tobercnlouB,  of  skin.  802,  1118:  syph- 
ilitic, 1118;  tnbercalona,  of  Intestine, 
411,  1086 ;  typhoid,  1063. 

I7mbl1l(»l  vessels,  arteritis  in  newly  twra. 
82 ;  phlebitis  In  newly  bom,  83 ;  fistula, 
114. 

Umbilicus,  hemorrhage  from,  in  newly 
bom,  104  ;  hernia  of.  115 ;  Inflammation 
of  vessels  In  newly  bora.  8'J :  treat- 
ment of  suppuration,  87 ;  tumours  of. 
113. 

Urachus.  persistent,  enureHls  from,  692. 

Urttmla,  acute.  In  scarlet  fever,  068 ;  la 
acute  ephrltls.  664 :  in  chronic  ne- 
phritis, 669. 

Ureter,  dilatation  qf,  655 ;  supernumerary, 
655. 

Urethra,  biemorrhage  from,  In  newly  born, 
105. 

Urethritis.  686 ;  gonorrhoea!,  686. 

Uric  acid.  In  aosmla,  861  ;  In  chorea. 
726 :  Id  cyclic  vomiting.  333 ;  in  mal- 
nutrition, 234  ;  In  early  Infancy.  643 ; 
Infarctions,  In  kidney,  658 :  causing 
hematuria.  106. 

Urine,  acetone  in  (see  Acbtonubia),  651  ; 
arrest  of  secretion  (see  Anhsia),  652; 
albumin  In.  644  ;  blood  In  (see  Hama- 
7DBIA),  646;  "brick  dust"  In.  640; 
composition  of,  644  ;  dally  quantity  of, 
642  ;  diacetlc  arid  In,  651  ;  examination 
of,  40:  hyperacidity  of.  In  rheumatism. 
1147:  incontinence  of,  692;  with  aden- 
oids, 300  :  In  diabetes,  1147  ;  In  myelitis, 
828;  In  typhoid,  1066;  In  vesical  calcu- 
lus. 698;  lodlcan  In.  (see  Indicanukia). 
650 :  In  infancy  and  childhood.  642 : 
methods  of  collecting.  40.  042 ;  micro- 
scopical examination  of,  643  :  physical 
character  of,  643  :  pus  In  (see  I'virRiAi. 
648  :  reaction  of.  643  ;  specific  gravity 
of.  643  :  sugar  In.  644  (see  also  Gi.T- 
r*)HrRiA).  647:  urea  In,  644;  uric  acid 
In.  644  (see  also  LiTHi'RiAt.  049. 

Uro-genltftl  organs,   tiibercnlosi<t  of,   1086. 

TTro-genltal  Kystero,  diseases  of.  642. 

Urticaria.  0.38 :  following  diphtheria  anti- 
toxin. 10.%2:  in  influenza,  1128:  In  In- 
testinal indigestion,  417  :  papulosa.  038  : 
scarlntinlform  rash  with.  972. 

Uvula,  bifid,  27r»:  diphtheria  of.  1025; 
elongRllon  of.  20.'t ;  cause  of  asthma, 
524  ;  rausing  rough,  522 ;  cedema  of. 
204  :  Infiammation  of,  204. 


Vaccloatlon,  998:  choice  of  Tims.  90S: 
methods  of.  1000;  revscclDatloa.  998. 

Vaccinia,  998. 

Vaginitis.  688 :  simple.  688 :  gonococcns 
vaginitis,  689. 

Vapourlxer.  60. 

Vapour  bath.  56. 

Varicella,  996 :  symptoms.  996 :  diag- 
nosis, 997  ;  gangrenosa.  936,  907  :  treat- 
ment. 908. 

Vegetables,  allowed  from  third  to  sixth 
years,  222 :  forbidden  from  third  to 
sixth  years.  223. 

Vegetations  on  valves  In  endocarditis.  626. 

Vein,  internal  Jugular,  thrombosla  of. 
641  :  umbilical,  606. 

Veins,  abdominal,  dilated  In  clrrbo«)s  of 
liver,  462 ;  In  thrombosis  of  vena  cava. 
641. 

Vena  cava,  thrombosis  of.  641. 

Ventricles,  cardiac,  relative  thickness  of. 
608. 

Vertigo,  in  cerebral  abscess,  781  ;  in  cere- 
bellar tumour,  787 :  In  functlt»nal  dis- 
orders of  heart.  638. 

Vesical,  calculi,  698:  spasm,  697. 

Viscera,  abdominal,  transposition  of.  3r»3  : 
frequency  of  Inflammatloos  of.  41  : 
hemorrhages  of,  in  newly  bom.  90. 

Voice,  hoarse  or  husky,  with  adenoids. 
302 ;  nasal,  with  hypertrophy  of  ton- 
sils, 312:  with  adenoids,  301;  In  diph- 
theritic paralysis,  852. 

Volvulus,  foetal,  cause  of  malformation?*, 
353. 

Vomiting.  328 ;  from  overfllling  the  stum- 
ach,  328 ;  In  acute  gaMrlc  Indigestion. 
320 :  In  acute  Intestinal  obetrurtlon. 
329  ;  In  peritonitis,  329  :  In  nervous  dis- 
eases. 320  ;  at  onset  of  acute  infections 
disease.  320 ;  from  toxic  substances  in 
the  blood.  320 ;  reflex.  330 ;  from  habit. 
.330 ;  chronic,  330 :  of  blood.  In  uUvr  of 
stomach.  349 ;  stercoraceous.  In  appen- 
dicitis. 442 ;  In  Intussusception.  432 : 
ryrllc,  331 ;  symptoms,  331  :  treatment. 
334. 

Vulvitis,  gangrenous.  688. 

Walking,  causes  which  prevent.  '2T> :  de- 
layed, in  rickets,  204  :  late.  In  malnu- 
trition. 232 :  when  attempted.  25. 

Wasting.  In  tuberculosis.  1094  :  simple 
(see  MARAHMrs).  238. 

Water,   fimctlon  of.  In  diet.  128. 

Weaning.  170;  time  for,  180;  Indication* 
for,  180:  sudden.  181;  percentages  of 
milk  required  at.  107. 

Weather,  hot.  prophylaxis  against  diar- 
rhoea  in.   373. 

Weight.  15;  at  birth.  10:  curve  during 
fir«t  few  weeks,  16:  curve  of  first  year. 
17;    from  second  to  fifth  year.   19:   of 
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older  children.  19;  from  birth  to  six- 
teenth year.  20 :  Iom  of,  In  acute  Inaol* 
tloo,  2'26 :  atatlonary,  Indications  In. 
]1H) ;  aymptonui  of  unauccenifal  nursing, 
173. 

Werlbof's  disease  (see  Pt'Bi'URA),  8T1. 

Wet-nurse.  In  acute  gastro-enterlc  Intoxi- 
cation. 376 :  In  acute  inanition.  220 : 
selection  of.  178 ;  dangers  of  Hypbllls, 
1121. 

Wet-Duralng,  178 ;  ccr«H«  artlfldal  feed- 
ing. 170;  indications  for,  170;  dlsad- 
Tantages  of,   170. 


Wheal,  In  urticaria.  038. 

Whey.  162 ;  wbey  mixtures,  210. 

Ill'hlte-awelllng  of  knee,  911. 

Whooping  cough   (see   1*bbtcbrir),    1004. 

Wldal's  test  in  typhoid  fever.  1067. 

WlnckePs  dlaeaae.  02. 

Worms.   Intestinal.   445 ;  tapeworm.   44S ; 

ronndworm.   448 ;   threadworms,   450. 
Wrist,  enlarged  epiphyses  In  rlcketa,  263. 
Wry-neck  (see  Tobtxcolmb),  731, 


Zoolak.  161. 
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